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Focus, Goal and Scope

Croatian Review of Economic, Business and Social Statistics (CREBSS) is a scientific journal
published by the Croatian Statistical Association (CSA) in two issues per year, available in printed
(print ISSN 1849-8531) and electronic (online ISSN 2459-5616) versions. The online version is
available at the publisher De Gruyter Open website: https://www.degruyter.com/view/j/crebss.

Why subscribe and read

Croatian Review of Economic, Business and Social Statistics (CREBSS) is a scientific journal that
promotes both, stafistical science and profession, theory and applicatfions. It focuses
stafistical methods developed and applied in economy, business processes and social
sciences in a very broad meaning. It targets a very wide audience of statisticians, whether
they are scientists, professionals, educators or students, influencing modern economy,
business and society.

Why submit

The CREBSS journal is a good opportunity for publication of research focusing either on
statistical theory or on statistical methods applications in economics, business and social
issues. Areas such as finance and commerce, management, marketing, and also in
agriculture, industry, construction, engineering, demography, psychology, sociology, law,
politics, opinion polling, government, education, biomedical and physical sciences, health
and medicine, pharmaceutics, kinesiology, ecology, environment, tourism, sports, leisure, ICT
and quality issues are welcome. Statistical data collection, processing, compilation,
dissemination, and data exploration and analysis, with organizations, regions, countries, or
persons as possible units or levels of the analysis, all might be of interest. Since any interesting
topic and applications of statistics are welcome, there are no restrictions to subject matters.
Papers emphasising current concerns regarding statistical theory and challenging applied
problems in multi- and cross-discipline issues (such as computational statistics, data mining
and pattern recognition, simulation modelling, or related to opfimization, mathematical
programming, etc.), resulting with new statistical approaches are of special interest. It is
expected that papers are methodologically well sounded, and that real life problems are
freated, showing novel solutions.

Our policy is to give feedback to authors as fast as possible. After receiving the paper that is
prepared according to Author instructions, ediforial board will inform the author on
appropriateness of the paper to the journal within two weeks. The first reviews will be
delivered within two months, as the latest. Reviews provided are thorough and give to
author/s clear directions on how to improve the paper.

Description

The goal of the CREBSS journal is fo demonstrate how statistical science, research design and
analysis methods play important roles in economy, business and society. The journal targets
the current issues regarding the official statistics data production, and discusses the broad
variety of applied statistical problems that might be outcomes of scientific survey research
design, experimental design or observational study in economy, business and for different
social issues, respecting the overall turbulent influences caused by the modern ICT and
software development.

In this respect, the CREBSS journal fosters the exchange of ideas, experience and knowledge
among statisticians.

Papers submitted for publication should be original theoretical, practical and applied
papers. The journal also publishes case studies describing innovative applications and critical
reviews of statistical theory.

The anonymous double-blind peer review by the two independent reviewers is applied to all
the papers.
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Abstract

In Herzegovina, different genotypes of grapevine are called the same, and the
origin of these cultivars is mainly unexplored. Two groups of autochthonous cultivars
are grown. The first group consists of more widespread Zilavka and Blatina, and
accompanying Bena, Krkosija, Dobrogostina and Trnjak, and the second one of less
common cultivars that should be preserved from extinction. Considering the small
number of studies on the comparison of different methods used for analyses of
similarities and relatedness of grapevine germplasm, it was interesting to assess the
use of morphological characterization with molecular markers in idenfification of
cultivars in Herzegovina. The results indicate that a similarity coefficient had a broad
value range for both methods. Both methods successfully in different ways
differenfiated all analysed varieties, and for complete and comprehensive
identification of grapevine varieties should be use.
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Infroduction

Grapevine (lat. Vitis vinifera) is one of the oldest cultivated plants (OImo, 1995).
According to material evidence, its cultivation is dated to around 5,400 BC in the
areas of northern Iran (McGovern, 2003). According to the maijority of scientists, it
originates from the wild Eurasian grape Vitis sylvestris, and is grown primarily in the
moderate climate zone. In Herzegovina grapevine is one of the most significant
agricultural crop and is grown on an area of about 3,500 ha (Suhadolnik, 2015). In
the area of Herzegovina, it was grown in the time of Daorsi, members of the ancient
lllyrians. Although it has been cultivated since ancient times, there is no documented
description of the most important cultivars of Herzegovina, especially those less
common (Buli¢, 1949, Mirosevic¢, Turkovi¢, 2003). Different genotypes are called the
same, and the origin of these cultivars is mainly unexplored. The tendency of
growing autochthonous cultivars in ambient conditions ensures expression of typical
characteristics. Two groups of autochthonous cultivars are grown. The first group
consists of more commercial Zilavka and Blatina (Tomi¢, 2009), and accompanying
Bena, Krkosija, Dobrogostina and Trnjak, and the second one of less common
cultivars that should be preserved from extinction. Cultivar identification is important,
but it comes with certain problems. Identification is based on the determination of
morphological characteristics and/or determination of the genetic profile of a
specific cultivar. The existence of synonyms or different nomenclature of the same
cultivar, as well as homonyms, or the occurrence of the same nomenclature of
different varieties complicates identification. That is why research must be detailed
and includes ampelographic and genetic identification (Dettweiler et al., 2000). The
research objectives of this paper were ampelographically to describe the most
important Herzegovinian cultivars, to do genotyping with SSR markers, and to
compare these two methods for testing similarities of grapevine germplasm.

For identification of grapevine cultivars, the International Organization of Vine and
Wine (OIV) has developed the ampelographic scheme based on OIV descriptors
(OlIV, 2009). Leaf morphology observation is one of the most important methods in
cultivar determination. Leaf is described in stages from the beginning of
development of leaf until the end of vegetation. Those descriptions may be reliable
and tfime saving but also influenced by environmental factors and subjective
approach of the ampelographer. Molecular markers, like microsatellite (SSR) markers
(Maleti¢, Karoglan Konti¢, Peji¢, 2008), are increasingly applied to increase the
reliability of varietal identification. Leko et al. (2012) investigated interrelations of
some autochthonous Herzegovinian cultivars based on the analysis of genetic
markers, and showed clustering in according to the common origin.

The aim of this research was to characterise autochthonous Herzegovinian
cultivars using SSR molecular markers and classical ampelographic descriptors, for
the quick and reliable identification. A further aim was to compare phenotypic
matrix with genetic matrix using Mantel test.

Materials and methods
The following ten Herzegovinian cultivars were studied: Zilavka, Bena, Krkosija,
Dobrogostina, Posip bijeli, Zlozder, Blatina, Trnjak, Posip crni and Sljiva crna.

Individual characteristics were observed and described using ampelographic
methods, while ampelometric methods were used for measuring the characteristics
of leaf (phyllometry) and bunch (uvometry) using OIV descriptors. Every
characteristic is marked by an OIV code, and their reading by a number. Primary
descriptors consisted of morphological descriptors, used for identification of
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genotypes, and these are divided into ampelographic and ampelometric ones.
Table 1 lists 16 primary OIV descriptors that were used to describe shoot tip, leaf,
bunch and berry. Time and number of observation, and the evaluated part of vine,
were also recorded.

Table 1 List of used OIV descriptors

OIV code Variable

OIV 003 Young shoot: intensity of anthocyanin coloration on hairs of the shoot tip
OIV 004 Young shoot: density of hairs on the shoot tip

OIV 051 Young leaf: color of upper side of blade

OIV 053 Young leaf: density of hairs between main veins on the lower side of blade
OlV 067 Mature leaf: shape of blade

OIV 068 Mature leaf: number of lobes

OIV 079 Mature leaf: Degree of opening and overlapping

QOIV 080 Mature leaf: shape of base of petiole sinus

OlV 094 Depth of lateral sinuses
OlIV 202 Bunch: length of bunch
OIV 204 Bunch: density of bunch
OIV 208 Bunch: shape of bunch
OlIV 220 Berry: length of berry
OlV 221 Berry: width of berry
QlV 223 Berry: shape of berry
QlV 225 Berry: berry skin color
Source: OlIV, 2009.

Samples for the description of shoot and leaf were taken in the period from berry
formation to ripening, and nine parameters were described (003; 004; 051; 053; 067;
068; 079; 080; 094). Samples for the description of bunches and berries were taken
during harvest, specifically 10 biggest bunches from 10 shoots, and for berries 30
undeformed berries of normal size taken from the central part of 20 bunches. Three
parameters (202; 204; 208) were described for bunch, and four parameters (220; 221;
223; 225) for berry.

Phenotipic distance matrix based on 16 OIV descriptors was computed by
NTSYSpc version 2.10s software (Rohlf, 2000) using DICE coefficient of similarity (Nei,
1978, Li et al., 2009). The distance matrix was then processed using the UPGMA
algorithm, which was then visualized as the dendrogram by the same software.

Microsatellite (SSR) molecular markers were used for reliable identification of
chosen varieties. They are based on DNA polymorphism in microsatellite regions, and
are inherited without the environmental influence. Young grapevine leaves were
lyophilized and total genomic DNA was extracted using PeqGOLDPlant DNA Mini
Kita (Peglab). Nine microsatellite loci were analyzed: VVS2 (Thomas, Scott, 1993),
VVMDS5, VVMD7, VVMD25, VVMD27, VVMD28, VVMD32 (Bowers et al., 1996, 1999), as
well as VIZAG62 and VIZAG79 (Sefc et al, 1999, 2000) as proposed by the
GrapeGen0é consortium and by the European Vitis Database. Fluorescently labelled
primers were used. PCR amplifications were carried out in a Veriti thermal cycler
(Applied Biosystems) as previously described (Zulj Mihaljevi¢ et al., 2013). Amplified
products were separated on an ABI3130 Genetic Analyzer (Applied Biosystems) with
a GeneScan-500 LIZ size standard (Thermo Fisher Scientific). The fragments (alleles) of
the studied cultivars were sized with GeneMapper 4.0 software (Applied Biosystems)
and with the reference set of cultivars proposed by This et al. (2004), which were
coded according to the GrapeGen0é6 method (European Commission, 2017). The
cluster analysis was performed in order to test grouping of accessions across their
origin (Blei, Lafferty, 2009). Genetic distance matrix was computed by NTSYSpc
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version 2.10s software (Rohlf, 2000) based on DICE coefficient of similarity (Nei, 1978, Li
et al., 2009). The distance matrix was then processed using the UPGMA algorithm
which was then visualized as dendrogram by the same software.

Phenotipic matrix was then correlated with genetic matrix using Mantel test by
XLSTAT.

Results and discussion
Ampelographic description based on 16 OIV descriptors is given in Table 2.

Table 2 Ampelographic description of ten grapevine cultivars from Herzegovina on
16 OIV descriptors

\C/)‘l’\;'?g’ée 31451 |53|67|68|79|80]94]|202 204|208 | 220 | 221 | 223 | 225
Jilavka 1lsl2ls|ala]7]2]5]5 7|3 ]5]5]2]1
Krkogija 1525|2351 |53 |7 ]2]5/]3]2]:H
Dobrogostingg 1 {33 | 5|13 |2 |53 |3 5 7 2 3 3 1 1
Blatina slil211|4lals5]25|7 7|2 ]15]5/|2]%
Trnjak 203l 1523|5253 |7 |21 ]3]2]%
Posip bileli | 1|43 |5 3|3 |7 |23 7 |5 |1 |5 |3/ 4/
Posip_crni 3|54 |5 |4 13|17 |35 5 9 1 3 1 3 2
Siivacrna [1]3|2 2|3 |43 |3 |5 4|5 |3 |5]|5]|3]s5
Zlozder 2133|5212 13|1 5131925 ]5/|1 |1

Source: Authors' creation.

For anthocyanin, coloration of the shoot tips all white cultivars and the red cultivar
Sliiva crna were with very low intensity, while other cultivars were of low or medium
intensity. Density of hairs on the shoot tip, varied from very rare hairs to medium
density hairs. We determined green color, green color with bronze spots, yellow
color, and yellow color with bronze spots on upper part of blade. Hairs between
veins on the lower side of blade were of medium density for most cultivars, and rare
hairs and very rare hairs for some cultivars, while the cultivar Blatina was hairless on
the lower side of blade. The cultivars had circular, wedge and pentagonal shape of
leaf. For the character number of lobes, it was established that cultivars had three,
five or seven lobes. Degree of opening and overlapping of petiole sinus was
presented with partly overlapping lobes, overlapping lobes, half-open, and closed
petiole sinus. Sinus could be brace-shaped, U-shaped, V-shaped and key-shaped.
Most cultivars had medium depth of lateral sinuses, and some have shallow sinuses.
Length of bunch was from short bunch through medium long to long. In most
varieties, it was established that bunch was dense, and some had medium dense or
very dense bunch. It was expected since there were mostly cultivars for wine
production. Cultivars had conical shape of bunch, pyramidal shape and cylindrical.
Analyzed berries were versatile from very short to long ones. Very narrow berries,
narrow and medium wide berries were established. According to shape of berry,
they were divided into cultivars with: spherical shape, ovate, rounded-spherical,
rounded, and wide elliptical shape. The following colours of berry cuticle were
registered: yellow-green, blue-black colour; red colour of cuticle, and dark red
colour.

Coefficients of similarity for 16 OIV descriptors are given in table 3.
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Table 3 Distance matrix for 16 OIV descriptors based on DICE coefficient
Zilavka | Bena | Krkosija | Dobrogos. | Blatina | Trnjak | Posip_b | Posip_c | Sliiva_c | Zlozder

Zilavka 1.000 |*

Bena 0.438 | 1.000

Krkosija 0.625 | 0.375| 1.000

Dobrogos. | 0.313 | 0.438 | 0.438 1.000

Blatina 0.500 | 0.438 | 0.438 0.188 1.000

Trnjak 0.375 | 0.188 | 0.625 0.375 0.438 | 1.000

Posip_b 0.438 | 0.188| 0.375 0.438 0.188 | 0.250 | 1.000
Posip_c 0.438 | 0.188 | 0.250 0.250 0.125 | 0.188 | 0.250 1.000
Sliiva_c 0.375 | 0.438 | 0.250 0.250 0.313 | 0.125 | 0.250 0.188 1.000

Zlozder 0.375 | 0.313| 0.563 0.375 0.313 | 0.500 | 0.250 0.188 0.313 1.000
*Values range from 0-1; 0= min, 1=max.
Source: Authors’ creation.

Between cultivars a broad range of morphological similarity coefficients was
determined. The lowest similarity coefficient 0.125 was determined between Sljiva
crna and Trnjak which suggests that on morphological level these were the most
different varieties. The highest similarity coefficient 0.625 was determined for
combination Zilavka and Krkosija and Trnjak and Krkosija, which means that these
varieties were most similar given the obtained morphological data.

Coefficients of similarity for 9 SSR markers are given in table 4.

Table 4 Distance matrix for 9 SSR markers based on DICE coefficient

Zilavka | Bena | Krkosija| Dobrogos.| Blatina| Trnjak| Posip_b| Posip_c| Sliiva_c| Zlozder
Zilavka 1.000
Bena 0.313 1.000
Krkosija 0.714 0.313| 1.000
Dobrogos.| 0.643 0.313| 0.714 1.000
Blatina 0.323 0.457 | 0.258 0.258 1.000
Trnjak 0.438 0.556 | 0.438 0.563 0.400 | 1.000
Posip_b 0.429 0.563 | 0.357 0.286 0.452 | 0.563| 1.000
Posip_c 0.483 0.485| 0.483 0.483 0.375 | 0.606| 0.621 1.000
Sliiva_c 0.414 0.485| 0.276 0.345 0.500 | 0.485| 0.483 | 0.400 | 1.000
Zlozder 0.200 0.588 | 0.133 0.200 0.364 | 0.529| 0.333 | 0.258 | 0.258 | 1.000

*Values range from 0-1; 0= min, T=max.
Source: Authors' creation.

Also, broad range of genetic similarity coefficients was determined between the
analyzed varieties. The lowest similarity coefficient 0.133 was determined for varieties
Zlozder and Krkosija which suggests that, based on chosen set of nine SSR markers,
these varieties genetically differed the most. The highest similarity coefficient 0.714
was determined for combination Zilavka and Krkosija and Dobrogostina and Krkosija,
which means that these varieties were most similar given the obtained genetic data.

Cluster analysis based on DICE similarity coefficients resulted in dendrograms
presented for morphological data (Fig.1) and for genetic data (Figure 2).
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UPGMA dendrogram
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Figure 1 UPGMA dendrogram based on morphological data
Source: Authors’ creatfion.
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Figure 2 UPGMA dendrogram based on genetic data
Source: Authors’ creation.

The only two groupings that are common to both dendrograms are those of
Zilavka and Krkosija, which are in the same time the closest groupings. This strongly
suggests that this two varieties are somehow related, parent-offspring relationship
excluded. Overview of alleles of these two varieties found per SSR locus showed that
on eight of nine loci these two varieties shared at least one common allele (data not
shown). Zilavka and Dobrogostina whose genetic similarity was 0.643 share at least
one common dadllele on each analyzed locus so they could be in parent-offspring
relationship although their morphological similarity is quite low (0.313). Posip bijeli and
Posip crni also grouped closely, having common alleles on eight of nine loci. Posip
bijeli is Dalmatian variety, and its similarity with Posip crni suggest the influence of
Dalmatian assortment to the formation of Herzegovinian cultivars, due to Dalmatia's
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proximity (similar agro-ecological conditions), which can also be noticed from
naming of some varieties and morphological resemblance. It is likely that after the
infroduction of Dalmatian varieties, autochthonous Herzegovinian varieties formed
through spontaneous hybridization and adaptation to Herzegovinian ecological
conditions.

Correlation of morphological and genetic matrix of similarity using Mantel test
significantly showed that there was no correlation between those two matrices (r=-
0.076**) which means that morphological data were not in correlation with genetic
data. Although both methods successfully differentiated all analyzed varieties, they
didn't do it in a similar way. This is in concordance with other research like Martinez et
al. (2003) who did not find significant correlation between AFLP and 53
morhpological characters and also with findings of Zduni¢ (2005) and Zduni¢ et al.
(2008) who found only weak correlation between morphological and genetic data.

Conclusions

Morphological characterization of 16 OIV descriptors and genetic identification on
nine SSR markers were used for characterization of ten grapevine varieties from
Herzegovina. Based on obtained morphologic and genetic data coefficients of
similarity were calculated and compared, and UPGMA dendrograms were
presented. Similarity coefficient had a broad value range for both methods. The
most similar varieties for both morphological and genetic data were Zilavka and
Krkosija, and this grouping can also be seen on both dendrograms. Analyses showed
Zilavka's and Dobrogostina's possible parent-offspring relationship. Influence of
Dalmatian grapevine varieties on formation of Herzegovinian assortment was
confirmed through close genetic grouping of varieties Posip bijeli and Posip crni.
Correlation of morphological and genetic matrix of similarity showed no correlation
between those two matrices which means that morphological data were not in
correlation with genetic data. Although both methods successfully differentiated all
analyzed varieties, they didn't do it in a similar way. For complete and
comprehensive identification of grapevine varieties, both ampelographic and
genetic evaluation should be used.
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Abstract

The Social Accounting Matrix (SAM), together with the SESAME approach, proved
highly useful in providing the basis for in-depth analyses of all the socio-economic
flows in the developed economies. The aim of this paper, after initial explanation of
the theoretical foundations of these methods for the development analysis, is to
contribute to raising the awareness of the urgent necessity for developing and
implementing these methodological approaches in the Republic of Macedonia.
Special attention is paid to the analysis of the current situation related to the
readiness of the national statistical system to provide all the necessary statistical data
and logistical support for a more efficient preparation and implementation of these
methodological approaches in the national economy. The paper analyses in detail
the data describing particularly important aspects of the position of workers on the
labour market aimed to be used as a basis for the SESAME approach. A
comparative analysis with reference to the EU countries has been performed. The
paper concludes by presenting practical recommendations which should, in our
opinion, lead to preparation and implementation of the SAM and its extension
(SESAME) in the Republic of Macedonia. The named should be used for the
successful decision-making process related to creation and implementation of
efficient macroeconomic and development policies in the country.
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Infroduction

Developing and implementing relevant methodology for a proper macroeconomic
and development analysis is significantly important for the national economies’
system of sustainable development. Its main goal is to provide adequate
methodological basis for analysing development challenges of the national
economies existing in the process of preparing ad implementing strategic and
planning documents.

Having this in mind, we start by short presentation of the analytical basis of the
Social Accounting Matrix and SESAME. Then, we proceed with Part 2 with the
analysis of the current situation related to the level of readiness of the national
statistical system to provide all the necessary statistical data and logistical support for
a more efficient preparation and implementation of these methodological
approaches in the national economy. At the end, the paper concludes by that can
contribute to elaboration and practising well designed macroeconomic and
development policies in the Republic of Macedonia.

Literature review

The first comprehensive approach in defining and developing Social Accounting
Matrix methodology was undertaken by producing the World Bank publication
“Social Accounting Matrices — a Basis for Planning” (Pyatt, Round (Eds.),1985). The
social accounting approach illustrated in this volume recorded particular attempts
at meeting the practical need within the limitations of (a) currently available
statistics, and (b) current perceptions as to the best way of assembling them. The
main goal of this publication was to show how the macro data set, such as the
Social Accounting Matrix, can be successfully used for the preparation of
scientifically and research based macroeconomic analysis.

The institutional background of this approach was provided with the publication
“System of National Accounts 1993" (European Commission et al., 1993), where SAM
is presented as a comprehensive system, comprised of set of national accounts with
a main goal to serve the needs of the relevant stakeholders in the macroeconomic
policy decision making process.

Beyond this, a number of papers discuss and develops further the SAM concept.
Based on the work of Keuning and Timmerman (1995) and Keuning (1998, 2000), the
concept of SESAME was elaborated and implemented. SESAME goes beyond the
SAM concept as it provides theoretical and practical linkages between monetary
and non-monetary phenomena.

Finally, Kjosev and Novkovska (2017), Kjosev, Gockov and Eftimov (2014) and
Kjosev (2012) and in their papers, are urgently proposing developing and
implementation of the SAM and SESAME methodologies and approaches for
creation of effective macroeconomic and development policy documents.

Theoretical Background

Social Accounting Matrix
Social accounting matrix (SAM) is a research and analytical technique related to
national accounting, presenting a theoretical basis for analysing growth and
distributional issues within a single analytical framework in an economy.

A SAM is defined as the presentation of System of National Accounts (SNA)
accounts in a matrix which elaborates the linkages between a supply and use table
and institutional sector accounts. (European Commission et al., 1993)
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Below we list the features of the SAM are identified to be the most important:

First, it efficiently contributes to combining growth indicators, income allocation
and poverty in one consistent framework;

Second, SAM is a preferred means for adjusting various data sources and bridging
the gap in information received from various statistical sources of data;

Third, SAM is useful integrated stafistical database for preparation and
implementation of macroeconomic models, thus contributing to more efficient
analytically based decision making process in the national economies (Kjosev, 2012).

SESAME (System of Economic and Social Accounting matrices and

Extensions) approach

SESAME (System of Economic and Social Accounting matrices and Extensions) is a
statistical information system in matrix format, from which a set of core socio-
economic and environmental macro-indicators is derived (Keuning, 1998).

In his paper, Keuning (2000) points out to the advantages of the SESAME
approach. It is affirmed that SESAME provides core macroeconomic indicators and
adequate statistical information system. In addition, it promotes the use of
harmonized statistical procedures, classifications and concepts, thus contributing to
easier adjustment and harmonization of the data from different sources of data.
Besides, SESAME is an inherently flexible framework, which can be efficiently adjusted
to the specific requirements of a national economy or a region. Finally, the basic
goal of the SESAME is to enable more efficient use of statistics from the existing
statistical data sources.

Construction of SAM/SESAME for various macroeconomic variables is a complex
task which will require extensive research activities. In this work we present an initial
analysis of particular characteristics of the labour market highly relevant for the
unemployment rate, with is the most sensitive issue for Macedonian economy.

Research methodology

Realization of the goal of expected set of studies aimed at establishing functional
Social Accounting Matrix for Macedonia requires exhaustive investigation of several
important issues. In this work we put emphasize on the SESAME approach,
particularly on the structure of the labour market and the most severe issue for the
Macedonian economy - the high unemployment rate. Most important figures
describing the labour market are used in the analyses.

Data for the size of total population and distribution by age groups, data for the
share of employees with a contract of limited duration for the working age
population (15 to 64), data for the share of employees with a contract of limited
duration for young population (15 to 24), and data for full-time employment by
economic activity are used in the analyses. Values reported in Eurostat data base
and in documents of State Statistical Office of Republic of Macedonia for the period
2012-2016 have been used on complementary basis in the work. Thus, the most
recent comprehensive set of data required for analysis is obtained. The period five
years is considered to be enough long to identify the main trend in the analysed
characteristics of the labour market.

Comparative analysis of the data for different subcategories has been the main
method used in this work.

The main research hypothesis for this work is that the application of the methods
for construction of Social Accounting Matrix for Macedonia will provide tools for in-
deep analysis of the socio-economic circumstances, assist in identifying the issues
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that require particular attention. Policies to be adopted for alleviation of the most
severe problems can be constructed based on these findings.

Results and discussion

Recommendations to be made for Republic of Macedonia
At this stage of socio-economic development and confronted with the bitter socio-
economic reality, what Republic of Macedonia needs is building an efficient
macroeconomic and sustainable development planning system.

This new system would have to be comprised of the following most important
elements: a highly disaggregated Social Accounting Matrix (SAM), and ASAM
extended with social indicators (SESAME approach).

SAM in the case of Republic of Macedonia
Having in mind the discouraging fact that there is no Social Accounting Matrix (SAM)
for the Republic of Macedoniaq, it is our professional and expert opinion that there is
a pressing need for the State Statistical Office, together with the relevant
Government institutions, to start building and utiliziing a Social Accounting Matrix
methodology in the Republic of Macedonia.

Here, one should have in mind and try to implement the activities listed below:

First, building, adjusting and utilizing integrated statistical framework which will be
used as a significant methodological and analytical basis in the sustainable
development planning and policy creation and implementation process;

Second activity is expected to be the building a SAM for the national economy,
by using in this process the extensive experiences of the countries with functional
market economies.

SESAME in the case of Republic of Macedonia

It is expected SESAME approach to provide high added value while using
disaggregated representation of labour market, by distinguishing various categories
of employed persons. Below is discussed the issue how to proceed in such a
disaggregation and what are the expected benefits of such an approach.

First to be discussed is the issue of unemployment. Unemployment for Republic of
Macedonia is a rather hard concern to cope with. Even in the previous system with
command economy, where other similar countries had low unemployment rates,
Republic of Macedonia exhibited rather high unemployment rates. After the
economic transition to market economy, very high values of unemployment rate, up
to about 40 %, were observed in certain periods. Thus, relevant data for various
characteristics of the labour market are of crucial importance for socio-economic
analyses. SESAME approach implementation in the Republic of Macedonia is to be
based on these figures.

Second, the pressure of the high unemployment rate results in a particular
structure of the labour market, manifested by strongly perturbed percentage of full-
time employments and number of work contracts of limited duration. This issue will be
discussed below in order to demonstrate the efficiency of a method using SESAME
approach.

Below are shown and discussed data on labour market, organized generally as it
was proposed in the work (Kjosev, 2012). Five-year period (2012-2016) was
considered in order to obtain sufficiently long period (medium term) for following
temporal variations. In the systematic use of the SESAME approach much longer time
series are expected to be obtained for more detailed analyses.
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First, in Table 1 the evolution of the size of total population and distribution by age
groups, both as absolute values (number of inhabitants) and percentages are shown
for the period 2012-2016. Aging of the population is notably visible; percentage of
the age group 65+ increased from 11.90 % in 2012 to 13.12 % in 2016, while
percentage of the age group 0-14 decreased 17.10 % to 16.60 % during the same
period.

Table 1 Population estimations for Republic of Macedonia, 30.06., by age groups

geo\time | 2012 | 2013 | 2014 | 2015 [ 2016
Number
Totall 2,061,044 | 2,064,032 | 2,067,471 | 2,070,226 | 2,072,490
0-14 352,442 | 349,783 | 348,033 | 346,273 | 344,110
15-64 1,462,995 | 1,462,445 | 1,460,355 | 1,458,089 | 1,456,146
65+ 245,195 | 251,430 | 258,749 | 265,570 | 271,986
Unknown 412 374 334 294 248
Structure
Total 100.00 100.00 100.00 100.00 100.00
0-14 17.10 16.95 16.83 16.73 16.60
15-64 70.98 70.85 70.63 70.43 70.26
65+ 11.90 12.18 12.52 12.83 13.12
Unknown 0.02 0.02 0.02 0.01 0.0

Source: State Statistical Office, 2017.

Table 2 Employees with a contract of limited duration (annual average), % of total
number of employees, from 15 to 64 years

geo\fime 2012 2013 2014 2015 2016
EU (28 countries) 11.5 11.5 11.7 11.9 12.0
EU (27 countries) 11.5 11.5 11.7 11.9 12.0
Republic of Macedonia 10.6 11.0 11.4 9.4 10.4
Bulgaria 3.9 4.9 4.6 3.9 3.6
Estonia 3.2 3.2 2.8 3.1 3.4
Latvia 4.2 3.8 2.9 3.3 3.2
Lithuania 2.3 2.4 2.4 1.8 1.7
Romania 1.1 1.0 1.1 1.0 1.0
Spain 19.5 19.1 19.9 20.9 21.8
Croatia 10.9 12.1 14.4 17.2 19.3
Poland 16.2 17.0 17.7 16.7 17.2
Portugal 20.9 21.1 22.4 22.2 21.9
Slovenia 16.9 17.6 18.0 18.7 19.1

Source: Eurostat, 2017, State Statistical Office, 2017.

In Table 2 the evolution of the percentage of employees with a contract of limited
duration (annual average) is shown for the period 2012-2016, in comparison with EU
averages and values for two groups of EU countries — five countries with highest
percentages and five other countries with lowest percentages. It is seen that this
percentage for Macedonia is relatively stable (varies between 11.5 % and 12.0 %).
This value is close to the EU-28 average, which could be erroneously interpreted as
an indicator that the labour market in Macedonia has characteristics of a typical EU
economy. In-deep analysis given below shows that there are peculiarities, that do
not exist in any other of the considered countries. Thus, in comparison with more
developed countries (such as Slovenia, Portugal and Spain), this value is low, but
when comparing to Bulgaria (3.6 % in 2016) and Romania (1.0 %), it is rather high.
Small variations of percentages are observed for other countries except Croatia. For
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Croatia, a country that recently accessed the EU, at the beginning of the
considered period the percentage was relatively low (10.9 % in 2012), while at the
end of the period it attained a value close to the percentages for Slovenia, Portugal
and Spain (19.3 % in 2016). Above fransition from medium to high percentages can
be attributed to the changes immediately before and after the accession to EU.
Therefore, it is to be concluded that in Macedonia position of the workers on the
labour market is substantially more insecure than in the countries with similar level of
economic development.

Table 3 Employees with a contract of limited duration (annual average), % of total
number of employees, from 15 to 24 years

geo\time 2012 2013 2014 2015 2016
EU (28 countries) 39.0 39.3 40.1 40.3 40.8
EU (27 countries) 39.0 39.3 40.1 40.3 40.7
Republic of Macedonia 22.2 25.8 26.2 23.5 22.2
Bulgaria 9.0 12.4 13.6 1.1 12.7
Estonia 12.6 11.9 11.0 11.2 12.6
Latvia 9.3 9.4 7.8 10.1 7.7
Lithuania 8.9 (u) 7.6 (u) 7.9 6.1 (u) 7.2 (u)
Romania 3.0 3.4 3.8 3.0 3.0
Spain 56.8 58.4 62.5 64.5 67.7
Croatia 41.8 40.3 53.1 57.3 61.7
Poland 57.5 59.7 63.2 64.4 62.5
Portugal 52.6 56.6 59.0 63.9 62.8
Slovenia 60.7 58.5 57.2 62.7 66.3

Note: u=low reliability.
Source: Eurostat, 2017, State Statistical Office, 2017.

In Table 3 the evolution of the percentage of employees of age group 15-24 with
a contract of limited duration (annual average) is shown for the period 2012-2016, in
comparison with EU averages and values for two groups of EU countries — five
countries with highest percentages and five other countries with lowest percentages.
It is seen that this percentage for Macedonia varies significantly - between 22.2 %
and 26.2 %). In comparison with more developed countries (such as Slovenia,
Portugal and Spain), this value is low, but when comparing to Bulgaria (12.7 % in
2016) and Romania (3.0% in 2016), it is rather high. Here small variations of
percentages are observed for other countries except Croatia. The case of Croatia is
particularly important. As is seen, at the beginning of the considered period the
percentage was medium (41.8 % in 2012), while at the end of the considered period
it attained a high value close to the percentages for Slovenia, Portugal and Spain
(61.7 % in 2016). In this case, the transition from medium to high percentages can be
attributed to the changes uniquely after the accession to EU. Thus, in the case of
more developed EU countries high percentage of employees of age group 15-24
with a confract of limited duration can be connected to high mobility of the work
force. In the case of Macedonia, mobility is rather limited and hence the
percentages higher than in the countries with similar level of economic
development can be interpreted as a measure of high job position insecurity.
Therefore, it is to be concluded that in Macedonia position of young workers on the
labour market is substantially more insecure than in the countries with similar level of
economic development. In combination with the high unemployment, high risk of
poverty and social exclusion, the relatively high level of employees with a contract
of limited duration for young people aged 15-24, puts this group in a particularly
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difficult position on the labour market and in the society. Thus, it is required from the
SESAME tools to provide enough detailed data concerning employment
characteristics of the young people, in order to identify their position on the labour
market, to elucidate the reasons for their unfavourable status, as well as the
possibilities for its improvement.

In Table 4 full-fime employment by economic activity is shown for the period 2012-
2016, in comparison with EU-28 average, according NACE A 10 classification. It is
seen that despite the high participation of contracts of limited duration, full time jobs
are predominant. In almost all activities, percentage is higher than 95 %. Exceptions
are present in activities where their nature of the activity itself limits the possibilities for
full time work, such are the Agriculture, forestry and fishing; Arts, entertainment and
recreation, and Real estate activities. Corresponding percentages for part-time
employment by economic activity are shown in Table 5.

Table 4 Full-time employment by economic activity - NACE A10 (NACE Rev. 2), age
from 15 to 64 years

NACE_R2 GEO/TIME 2012 | 2013 | 2014 2015 | 2016
. EU (28) 80.8 80.4 80.4 80.4 | 80.5
Tofal - all NACE activities Macedonia 939 | 956 | 942 | 958 953
Agriculture, forestry and fishing EU (28) 80.9 81.5 81.5 81.9 83.2
' Macedonia 81.3 87.5 86.4 88.4 | 855
Industry (except construction] EU (28) 93.0 92.8 92.9 93.0 92.9
Macedonia 98.4 98.7 98.6 98.7 98.8
Construction EU (28) 92.8 92.3 92.5 92.6 92.6
Macedonia 93.9 97.0 92.5 94.4 95.4
Wholesale and retail trade, EU (28) 781 | 778 | 779 | 777 | 777
fransport, accommodation and
food service activities Macedonia 95.5 96.3 93.9 96.3 96.6
Information and communication EU (28) 86.3 86.7 86.8 87.4 87.4
Macedonia 95.5 98.2 97.8 99.3 99.3
Financial and insurance activities EU (28) 86.9 86.2 86.4 86.4 86.6
Macedonia 98.9 97.8 | 100.0 99.0 99.1
Real estate activities EU (28) 80.2 79.8 80.8 80.6 | 80.7
Macedonia 100.0 77.8 77.8 84.6 93.8
Professional, scientific and EU (28) 77.0 76.3 76.7 76.6 76.7
technical activities; administrative
and support service activities Macedonia 96.6 96.0 95.2 97.1 93.1
Public administration, defence, EU (28) 75.5 75.0 74.9 74.9 74.8
education, human health and
social work activities Macedonia 97.5 | 983 98.5 98.6 | 984
Arts, entertainment and EU (28) 63.2 | 632 | 629 63.5 | 63.8
recreation; other service activities;
activities of household and extra-
territorial organizations and bodies | Macedonia 87.7 | 91.5 82.1 92.4 | 91.4

Source: Eurostat, 2017, State Statistical Office, 2017.

As is seen in Table 5, highest percentage of part-time employment are in
Agriculture, forestry and fishing (14.5 % in 2016); Arts, entertainment and recreation
(8.6 % in 2016) and Real estate activities (19.3 % in 2016). For some of these activities,
the percentages for EU-28 average are exceptionally high: in Arts, entertainment
and recreation it is 36.2 % in 2016. It is to be noted that except for Professional,
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scientific and technical activities; administrative and support service activities, for all
other activities the percentage is substantially decreasing with time. The increase of
this percentage can be attributed to the increased offer of newly created part-time
jobs of this kind. Confrary to the case of Macedonia, in EU the percentages are
stable with the time.

Here, presented data show that in Macedonia both extent of the employees with
a confract of limited duration and full time employment are higher than is to be
expected. Above finding can be attributed to the exceptionally high unemployment
rate and low salaries, pushing workers towards full time jobs, even if the contract is of
limited duration.

Table 5 Part-time employment by economic activity - NACE A10 (NACE Rev. 2), age
from 15 to 64 years

NACE_R2 GEO/TIME 2012 | 2013 | 2014 | 2015 2016
- EU (28) 19.2 19.6 19.6 19.6 19.5
Total - all NACE activities Macedonia 6.1 44| 58| 42| 47
. e EU (28) 19.1 18.5 18.5 18.1 16.8
Agriculture, forestry and fishing Macedonia 187 | 125| 136| 11.6| 145
Industry (except construction) EU (28] 7.0 7.2 a 7.0 7]
Y P Macedonia 1.6 13| 1.4 1.3 1.2
Construction EU (28) 7.1 7.6 7.5 7.4 7.4
Macedonia 6.1 2.8 7.5 58 4.4
Wholesale and retail frade, EU (28) 219 | 221 | 221 | 223 | 223
transport, accommodation and _
. . EU (28) 13.7 13.3 13.1 12.6 12.5
Information and communication .
Macedonia 4.5 : : : :
. . . . EU (28) 13.1 13.8 13.6 13.6 13.4
Financial and insurance activities .
Macedonia : : : : :
. EU (28) 19.8 20.1 19.2 19.4 19.3
Real estate activities .
Macedonia : : : : :
Professional, scientific and EU (28) 22.9 23.7 | 23.3 23.4 23.2
tfechnical activities; administrative
and support service activities Macedonia 3.4 4.0 4.8 2.5 6.5
Public administration, defence, EU (28) 24.5 25.0 25.1 25.1 25.2
education, human health and )
Arts, entertainment and
recreation: other service EU (28) 36.8 368 | 37.0 36.5 36.2
activities; activities of household
and extra-territorial organizations Macedonia 12.3 8.5 17.9 7.6 8.6
and bodies

Note: not reliable.

Source: Eurostat, 2017, State Statistical Office, 2017.

From this partficular analysis, we can conclude that the construction of an
exhaustive SESAME module will provide a strong basis for the analysis of the socio-
economic specifics of the country and assist policy makers in adopting efficient
strategies for resolving hard issues inhibiting faster socio-economic growth. Particular
attention is to be paid to the position of young people on the labour market.
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Conclusions

Developing and implementing Social Accounting Matrix, accompanied by the
SESAME approach will provide a solid basis for implementation of an integrated,
economy-wide planning and modelling methodology that captures all segments
and sectors of the national economy, within one integrated comprehensive
framework. SESAME approach is capable to produce sets of data required to
efficiently analyse the complicated situation of the workers on the labour market.

From the particular analysis of the SESAME for Macedonia the main research
hypothesis has been confirmed. SESAME approach promise to be highly efficient in
identifying the most sensitive issues connected to the high unemployment rate.

This methodology will significantly contribute to preparing and implementing
scientifically and analytically based sustainable development strategic planning
documents for obtaining higher economic development and growth potentials and
economic welfare possibilities for the citizens of the Republic of Macedonia.
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Abstract

The term “not directly observed” or “the underground economy” refers to those
economic activities that should be included in the GDP estimation but which are not
recorded in the statistics business surveys or tax and administrative data used in the
calculation of the estimates of national accounts because they are not directly
observable. The unofficial or informal economy contains that part of the economic
activity that is difficult to measure. Thus, in addition to the complex issue of defining
the underground production, there is an even more demanding task of measuring it.
Hitherto in the literature, various estimation methods of unofficial economy have
been proposed and their results differ significantly. The goal of this article is to
provide an overview of the various methods of its measurement. The unobserved
economy poses estimation problems of economic aggregates that can be
differentiated as the total lack of information and the distortion of available
information. There is no universal optimal approach applicable to all countries or
even to the same country at different periods. In the attempt to limit the
underground economy, it is much better to obviate the causes than penalise the
consequences. It is necessary to simplify the procedures enabling citizens to
formalize their undeclared activities, to provide a tax system that is as stable as
possible and a tax and regulatory burden that is as low as possible. What is crucial is
the improvement of institutions, professionalization of civil service and removal of the
huge impact of politics in the societies.
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Infroduction

Institute of Public Finance, Zagreb with project partners Centre For The Study Of
Democracy, Sofia and University of Sheffield realised EU Marie Curie Industry-
Academia Partnerships and Pathways (IAPP) four-year Project ‘Grey - Out of the
Shadows: Developing capacities and capabilities for tackling undeclared work in
Bulgaria, Croatia and FYR Macedonia’. The goal of the Project is to provide
concrete recommendations for policy measures, based on hard empirical evidence,
for the stakeholders seeking to tackle the informal economy in these three observed
countries.

The term informal economy refers to those economic activities that should be
included in the GDP estimation but which are not included in the statistics business
studies or tax and administrative data sources used in the calculation of the
approximations of national accounts because they are not directly visible. Based on
international definitions (OECD, 2002, p.13), “underground production, defined as
those activities that are productive and legal but are deliberately concealed from
the public authorities to avoid payment of taxes or complying with regulations”. Here
is also illegal production, deemed as those industrious activities that produce goods
and services prohibited by law or that are illegal when carried out by illicit producers
as well as unofficial sector production. These are productive activities performed by
autonomous enterprises that are not registered and/or are smaller than a specified
magnitude in terms of employment. Finally, here is also included the production of
households for their own final use, defined as activities that produce goods or
services for own consumption.

Non-observed economy next to the underground economy contains also business
activities related to: 1) illegal activities; 2) production of the informal sector; 3)
inadequacy in statistical system. lllegal activities are both the production of goods
and services whose trade, delivery or possession is prohibited by law, and those
activities that, while legal, are performed by unlawful operators (for example,
abortion performed by unlicensed medical practitioners). All other productive
activities defined by national accounting systems are legal.

As opposed to formal contracts, informal activities are the legal productive
activities carried out on a small scale, with low levels of organization, with little or
almost no division between capital and labour, with labour relations based on
casual employment and/or personal or family relationships. The legal productive
activities exclusively not recorded for deficiencies of the statistical data collection
system, such as the failure to update the archives of the companies or failure to
complete the administrative forms and/or statistical questionnaires aimed aft
businesses survey, are undeclared (submerged, hidden) statistic. What is commonly
known as submerged economy, in international definitions often coincides with the
underground (grey) economy, i.e., with the set of legal productive activities that do
not respect tax rules and payment of social confributions in order to reduce
production costs.

The underground (grey) economy should not be confused with the term the
informal economy, what is not a synonym for the activities hidden from the fax
authority, because it refers to the structural aspects of productive activity and not to
the intenfion to evade tax and contribution obligations. Informal activities are
included info total of the non-observed economy because of their nature; it is
difficult to detect them directly. Figure 1 presents and explains the various forms of
the informal economy.
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THE UNREPORTED ECONOMY
fiscal rules are violated and
occur tax evasion and
benefit fraud.

CORRUPTION ECONOMY
activities involving the
abuse of public office for

UNRECORDED ECONOMY
income-producing activities
are concealed and cannot
be appropriately included
in national income
accounts.

ILLEGAL ECONOMY
activities that violate the
rules prohibiting extortion,

financial fraud, smuggling,

organized crime, and theft
of state property

private gain

Figure 1 Typology of the informal economy
Source: Feige, 1990.

The informal economy encompasses that part of the economic activity that is
hard to measure. Thus, next to the complex nature how to define the underground
production, there is even more demanding task how to measure it. Hitherto in the
literature, various estimation methods of unofficial economy have been proposed
and their results differ significantly. The goal of this article is to provide an overview on
the various methods of its measurement. This will be shown on the example of the
mentioned Project ‘Grey - Out of the Shadows'. After this infroduction notes, in the
following chapter related problems and various methods are presented having in
mind their advantages and disadvantages. The next part is dedicated to the
methods applied in the mentioned Project and their most important results. The final
chapter contains conclusions and recommendations for the further researches.

To understand these startling variations, next chapter evaluates the array of
techniques used to estimate the size of the unofficial economy. These models range
from direct to indirect measurement methods (for reviews, see Bajada, 2002, Smith,
Wied-Nebbeling, 1986, OECD, 2002, Gali¢ Nagyszombaty, 2012, Thomas, 1988, 1992,
Schneider, Enste, 2002).

Related problems and various methods of measuring the

underground economy
In this part of the text, an overview of the various problems and methods for
estimation of the unofficial economy is given. The unobserved economy poses
estimation problems of economic aggregates that can be divided in two main
types: 1) total lack of information, and 2) distortion of available information.

The former group includes the existence of unregistered production activities, the
failure to update the records of the production units, the business entity did not
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respond to stafistical surveys, the concealment of employment by enterprises
(moonlighting) and related aggregates (production, value added, wages). The
second group includes the companies’ under-declaration of the production and the
value added obtained by regular employees.

The methods used in obtaining comprehensive assessments of economic
aggregates are mainly the following:

a) application of a revaluation model for value added declared by small and
medium-sized enterprises;

b) comprehensive estimation of labour input by means of the integration of
information of statistical sources and directly observable administrative sources, as
well as the use of sources of information and statistical techniques that make
possible estimation of iregular employment;

c) use of comprehensive employment estimates (point b) as expansion coefficients
of the average values per capita measured through surveys of firms accounts and
adjusted for underreporting;

d) verification of the consistency of the economic aggregates with techniques of
balancing resources and uses (investment) at the level of single branch of economic
activity.

The estimation approach of the branch aggregates (production, value added,
intermediate costs, investments and employees’ salaries) through the labour input,
ensures the coverage of all regular working positions in the field of observation, and
also allows overcoming the problems related to the "lack of information”. These
problems are due to either lack of basic statistical system (submerged statistical) or
total concealment of employment and value added for reasons of tax and social
conftribution evasion (underground or submerged economy). Consistency checks
between the data reported by the companies aim to correct the partial
concealment, again for tax reasons, the achieved turnover with the declared
employment and the over-declaration of costs.

The process of reconciliation of the aggregate supply of goods and services
(domestic or internal production, imports) and aggregate demand (consumption,
investment, exports, changes in inventories and valuables), through balancing
techniques. They take into account the different reliability of the various aggregates
also in relation to their sensitivity to concealment. Mentioned process has the
function to make further additions to the estimates of the aggregates (ISTAT, 2016).

In most cases, the distinction between the official and unofficial economy is quite
demanding. These two parts are interconnected and interlaced even in highly
developed market societies. Feige and Urban (2008) give probably the most useful
definition of overall economic activity as the sum of an observed and imputed
unobserved component:

Y = YR +YUR = YRO +YIUl +YUR (])

Where Y = total economic activity (TEA), YR = recorded economic activity
(measured output; GDP), YRC = recorded observed economic activity, YV'=recorded
unobserved economic activity, and YUR = unrecorded activity.

Feige and Urban (2003) define the total amount of the unobserved economy (YU)
as the sum of recorded and unrecorded unobserved income.

There are numerous methods for an estimation of the size of the unofficial economy.
They can be divided into direct and indirect methods, causal methods and Eurostat
approach. In this part of the text, an overview of the various methods for estimation
of the unofficial economy. Some of them are more appropriate to the developed
countries while others are more adequate for estimation of UE in post-fransition
economies. Gali¢ Nagyszombaty (2012) rightly underlines that according to the
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numbers of approaches applied by different researchers, and the diversity of their
views, one can state that there is no universal optimal method capable of being
applied to all economies or even to the same economy at different periods.

Table 1 Various methods of an estimation of the size of the unofficial economy

Direct methods

Indirect methods

Causal methods

Eurostat approach

Questionnaires by
post, mail or Web

A macro approach -
Difference between
revenues and
expenditures.

Determinants and
indicators-
DYMIMIC

Exhaustiveness of
national accounts

Face to face and
telephone
interviews

A micro discrepancy
approach -
Difference between

Demand for cash

receipts and
expenditures
Labour market
approach by
comparing the
activity rates

Cash in circulation

Focus group
discussions

Detail control of tax
returns and use of
fax statistics

Experts’ estimation
on the situation in a
particular economic
sector

The share of very
small enterprises

Transaction method

Use of physical inputs
method, like
electricity

Source: Easton, 2001, Schneider, Enste, 2000, Gali¢ Nagyszombaty, 2012, OECD, 2002,
Schneider, 2005, 2012, Smith, Wied-Nebbeling, 1986.

Table 1 presents four groups of various methods of an estimation of the size of the
unofficial economy.

Direct methods

Mail back of self-completion questionnaires is the most efficient collection method
for some type of interviewed persons or for many enterprise surveys. Both the mail
communication may be by regular post, fax and/or e-mail depending on the
preferences of the interviewed persons. For enterprise questionnaires containing a
limited set of questions and variables, realised directly by telephone may be possible
and quicker, though usually more costly. Typically, these questionnaires ask direct
questions based on whether or not the interviewed persons have ever received
black money for a job or service and information on the amount of unreported
income. However, such methods usually underestimate the size of the informal
economy as interviewed persons most likely do not state precisely or understate their
participation in the informal economy, so it is possible to obtain lower bound
estimates (Easton, 2001). The main advantage of this method is the possibility to
obtain detailed information about the structure of the shadow economy. Of course,
the result of these kinds of surveys depends on how the questionnaire is formulated.
The main disadvantage of the method is that results and average precision greatly
depend on the wilingness of the respondents to cooperate. Most interviewed
persons hesitate to confess the illegal or immoral activities and obtained responses
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are almost never reliable. Thus, it is difficult from these types of questionnaires to
achieve a real and relatively reliable estimation of the undeclared work.

Face to face interviews are generally unsuitable although they may be used in
the collection of demanding and/or unpleasant information, for example in relation
to participation in the underground economy. Rapid advancement in electronic
processing and communications technology means that the vital goal of
automated data collection, direct from private or enterprise computer to statistical
office computer, may be possible very soon, but of course there is the issue of a
privacy and/or business secrets. For household surveys, face to face or telephone
interview is more frequently appropriate than mail questionnaires. However, there is
an important issue of the questionnaire’s design that has a substantial impact on
response rates and occurrence of misreporting. Questionnaire design is a specialised
and complex expertise, involving knowledge of accounting practices, of the
cognitive reactions of interviewed persons (how they understand questions), and of
succeeding data proceeding (how easily and successfully statistical office staffs are
able to convert the replies into needed electronic form).

Focus group discussions and interviews can be useful in obtaining hidden
problems of the unofficial economy. For example, Roever (2014) used focus groups
in the analysis of informal street vendors in 10 cities in different undeveloped
countries. She recognised the lack of a secure workspace, evictions, and relocations
as noteworthy causes. Obtained quantitative data validated that insecure
workplace conditions affect many vendors, especially those who work in the streets
rather than in market. However, the obtained results have to be explained carefully,
particularly for those surveys focussed on sensitive subjects. For example, in surveys
relating to tax evasion, it is very likely that the non-response is selective because
people who are inclined to the tax evasion are more likely not to participate and/or
report honest behaviour.

Detail control of tax returns or audit method uses personal tax returns for different
income groups, and audits them carefully to identify those who are misreporting their
actual income. This method drastically understates the size of the informal economy
as it only measures tax evasion and does not include production and distribution of
ilegal goods and services. It has been used by the US Internal Revenue Service
(1979) where a sample of 50,000 income tax returns was very thoroughly examined
and compared with data available from information returns completed by payers of
personal income tax. Approximately 25% of the incomes that were reported in the
information returns were not mentioned on the tax returns. Kazemier (1991) realised a
similar research on concealed interest income on giro, bank and savings accounts in
the Netherlands. Swedish Tax Administration Office (Riksstatteverk) performed a
detail control of tax returns and assessed that unregistered was 8 to 15% of realised
income (Hansson, 1980). Hansson (1982) later with econometric analysis concluded
that mentioned share was lower, in total amount of around 3.8% of earned income.
The weakness of this method is that individual respondents who have a very small
amount of income do not exceed the required "threshold" for paying taxes, nor do
they report it. Thus, they are not included in the analysis, even though if all their
revenue from various sources would be summed up, some of them would have the
obligation to pay taxes. Furthermore, this method is difficult fo achieve if the tax
evasion is widespread in a particular sector, business or profession group. Finally, it is
difficult or almost impossible to determine the amount of undisclosed income more
closely.

The analysis of opinions of experts for particular part of economy were used in the
survey by Weck-Hannemann and Frey (1985). The authors started from the view that
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Switzerland is a small and open country, for which it will not be possible to obtain
representative figures on volume and structure of the informal economy by
randomly sampling through various household and labour force surveys. The reason
is that it can be assumed that the most involved in this economy are the non-
registered foreign workers, who would not be included in the regular population
survey. Therefore, they questioned the opinion of experts for certain activities or
branches of the Swiss economy. In the questionnaire, sent by mail, they asked for
personal assessment of the experts, not for the official opinion of the institution where
they worked. The questions ask on the volume of the informal economy by activities
and occupations, the share of full-time and part-time employees active in it, the
number of weekly hours worked, and the share of foreign workers. Opinions were
received from 26 experts from 13 institutions, with 21 responding to all questions. The
authors emphasize that they are fully aware of the constraints related to this small
sample as well as the inability to check and compare the obtained results with the
control group. On the other hand, it can be surely assumed that the interviewed
experts did not deliberately distort the data, which is usually the limit of similar direct
methods of the informal economy estimation. After collecting and processing data,
Hannemann and Frey assess that for Switzerland the share of the informal in the total
economy was between 5 and 10% in agriculture, construction, catering, personal
services, household and cleaning services, while between 2 and 5% in production of
construction wood and furniture, tfrade, education, culture, entertainment and body
care.

The method using very small enterprises (VSEs) as a proxy indicator of the
magnitude of the unofficial economy has been applied by International Labour
Organisation (2002a, 2002b), and US General Accounting Office (1989). However,
this approach suffers from two contradictory presumptions. On the one side, not all
very small enterprises are active in the unofficial economy, which could cause the
overestimations in the assessments. On the other hand, fully unregistered very small
enterprises can completely avoid government recordkeeping and could cause an
underestimate in the obtained results (Williams, 2014). It also totally neglects more
individualized forms of work in the unofficial economy performed by people on a
one-to-one basis to satisfy final demand. Recent surveys by European Commission
(2014) show that these types of activities present a large proportion of all work in the
shadow economy in developed post-industrial countries.

A general disadvantage of direct methods is that they lead only to point
estimates. Furthermore, probably they do not capture all shadow activities and can
be used only for determining the lower bound of estimation. There are mostly
incapable to provide estimations of the development and growth of the informal
economy over the longer period. However, as mentioned, they can provide
relatively detail insight into the informal economy and the structure and composition
of the persons active in the informal work.

Indirect methods

A macro approach using the difference between revenues and expenditures on the
level of the national economy is applied relatively often in assessing the size of the
informal economy (Franz, 1992, LovrinCevic¢, Mari¢, Mikuli¢, 2006; LovrinCevic, Mikuli¢,
Gali¢ Nagyszombats, 2011, Mogelsen, 1992). The reason is not that such methods are
deemed particularly useful in calculating estimates of GDP or in assessment of
informal production, but because they tend to yield stunningly high shares of the
grey economy, which attract much attention from politicians and media. However,
there are serious almost unsolved problems with macro-model methods that
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challenge their fully utility for any intention where reasonable precision is essential.
Some of its negative characteristics: the activities that the models aim to measure
are not specifically defined and it is often not clear whether the models are
estimating non-measured or non-observed production, or whether they include
illegal activities or underground activities. Furthermore, the postulates included in the
models are mostly simplistic and the obtained results are not stable in the sense that
changes in postulates for the same model can obtain significantly different values.
Thus, there are many models and they give different results, while the methods
provide only a global estimate for the economy as a whole, whereas often the
division of GDP by the economic sectors or expenditure category is needed. Finally,
the results cannot be easily and simply combined with the results of other
measurements, in particular those obtained in preparation of the national accounts
(OECD, 2002).

A micro discrepancy analysis evaluates differences in expenditure and income
through detailed microeconomic analyses of different types of individuals or
households. This approach is based on the hypothesis that even if those engaged in
the unofficial economy hide their earned incomes, they cannot conceal their
expenditures. An evaluation of income/expenditure discrepancies supposedly
reveals the extent of the unofficial economy and who does it. Such approach has
been realised in various countries. In the United Kingdom, Dilnot and Morris (1981)
compared the expenditures and income on a sample of households. The data on
expenditures were from the Family Expenditure Survey, while the income data were
obtained from tax forms. If expenditures are significantly and inexplicably higher
than income, it was assumed that the difference between both figures is the hidden
income. Although this method has advantages over other indirect methods,
primarily because it is based on the use of relatively direct and statistically
representative data, there are still many problems related to it (Thomas, 1988, 1992,
Williams, 2014). For the discrepancy to represent a reasonable measure of the size of
the informal economy there is a need to make a number of assumption about the
exactness of the income and expenditure data.

Labour market approach by comparing the activity rates traces the shadow
economy in formal labour force statistics and has two main varieties. The first method
measures inexplicable increases in the numbers in different types of employment (for
example, self-employment, second-job holding) as a proxy indicator of the size of
the unofficial economy (Del Boca, Forte, 1982). However, the belief that unofficial
work prevails in these categories of employment is an unconfirmed guess, rather
than an established judgement. Thus, it is impossible to know the degree to which
the unofficial work, rather than other factors, has led to such an increase. The
second technique using labour force statistics search for discrepancies in the results
of diverse official surveys, for example the population census and firm surveys
(Contini, 1982, 1989, Flaming, Haydamack, Joassart, 2005). Contini (1982, 1989) used
two estimating methods. In the first one, irregular labour force was defined as the
difference between the official activity rate and that obtained in two ad hoc
surveys. The official activity rate in Italy had dropped rapidly from a high level in 1959
and was well below that in other European countries. The ad hoc surveysin 1971 and
1977 were assumed to be correct. For 1977, a conservative estimate was that 17
percent of the total working population was engaged in irregular employment. The
second approach assessed the unofficial labour force using numerous indicators. In
manufacturing, the irregular labour force was estimated by at-home work; in
building industry, mostly by multiple jobholders and those who officially were
unemployed; and in services and trade, by multiple jobholders (many of whom
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worked in the public sector). The sum of these estimates was about one fifth of the
total working population. Again, whether the variations identified are purely due to
the unofficial economy or whether other survey design issues or factors are involved
is difficult to discern. A third application of discrepancy methods is o compare the
results of labour force surveys (LFS) with the recorded labour demand (for example,
based on company declarations to national statistical offices and/or tax social
security authorities). However, the problem with this approach is caused by the
application of various sources of information, which may use not the same
definitions, classifications and periods of measurement. Another disadvantage is that
such discrepancy methods do not include particular sectors (for example, private
households that function as employers or a part of agriculture) that may be
particularly significant for unofficial work (Williams, 2014). Finally, regarding the
sectors undeclared work is not everywhere of the same magnitude. There are
significant variations in its size. The different estimates of undeclared work when
measured in terms of total labour input and gross value added (GVA) is related
mostly to the sectoral distribution of undeclared work and the varying productivity of
sectors. A higher share of undeclared work in terms of GVA compared with total
labour inputs suggests the concentration of undeclared work in sectors where labour
productivity is higher. Concisely, broad application of these methods imply the need
for a very strong and regular labour force survey. The methods can be applied for
the estimation of the production in total within an economic activity branch, or just
that part of production that is non-observed and/or non-obtained through enterprise
surveys (OECD, 2002).

The monetary approach assumes that changes in the patterns of currency
demand reflect accurately, and can be ascribed entirely to, changes in not
included economic activities (OECD, 2002). Such methods can differ by (a) the
fixed-ratio variant; (b) the currency-denomination variant; and (c) the currency-
equation variant. The fixed-ratio variant lies on two crucial expectations. First, it
presumes that a monetary ratio would have remained constant over time. If there is
no the effect of the unofficial economy, Second, it presupposes that there was a
golden past period without the underground economy (Tanzi, 1983). The monetary
approach in measuring the unofficial economy starts from the point of view that
most of the payments in it are done with cash, or very rarely through a check or
payment order. This assumption, of course, is not entirely reliable.

When C is currency in circulation, D symbolises demand deposits, M is money
supply (made up of currency and demand deposits), V is tfransactions (not income)
velocity of money, and GNP is the officially estimated gross national product.
According to the simple cash in circulation approach by Guttmann (1977), the
unofficial economy is equal to monetary ratio between currency in circulation and
demand deposit (C/D). Furthermore, total currency in the economy (C) consists of
the part used for fransaction in the official economy (Coe) and in the unofficial
economy (Cue). In that way:

C=Coe + Cue (2)

In the base period (b), there was no unofficial economy (Cue=0), so the relation
between the currency and the demand deposits (D) was following:

(C/D)o = (Coe/D)p (3)

Without unofficial economy, a monetary rafio between currency and demand
deposits would have remained constant over time (t):

(Coe/D):= (C/D)t = constant (4)

In that way, we obtain:

Coe = (C/D)*Dt (5)
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Cuet = Ct - Coet (6)
We presume that the currency velocity (V) is equal in both sectors:
Voer = Vue: (7)

From the monetary theory, it is known that the velocity speed is equal to the ratio
between gross domestic product (GDP) and the total amount of money in
circulation in the economy (M):

Vi = GDPt/Moy (8)

In the unofficial economy is used the amount of money that has not been used in

the official economy:

Muet = Mt - Moet (2)
From the presented, follows the size of the unofficial economy (Suo) as:
Suot = VuerCue (10)

Suot = Voet +(C - (C/D)b - Dt) (11)

The simple monetary approach generally overestimates the volume of unofficial
economy. Buttler (1984) calculates the share of this phenomenon in GDP for USA in a
scope from 3.4% to 33.0%, Australia 10.0%, Canada from 2.6% to 21.8%, Italy from
9.6% to 30.1%, Spain to 22.9%, Sweden from 6.9% to 17.2%, Norway from 6.4% to
16.0%, UK from 7.2% to 16.2%, and Germany from 2.0% to 27.0%.

Transaction method the estimation of the unofficial economy by Feige (1979) is
based on Fisher's equation of exchange (FEE). FEE compares the total volume of
payments (MV) to the total volume of transactions (PT). If estimates of the volume of
payments were in some way not related to the volume of transactions, then the
difference between the two would provide a level of the unofficial economy.
However, assessments of the total volume of transactions are difficult to obtain.
Appraisals of the total volume of payments can be used as a proxy to assess the
total volume of unrecorded income (Easton, 2001). M is money, V is velocity, P is total
number of fransactions, while P is the price of these transactions. Thus, the total stock
of money (M) multiplied by the velocity of circulation (V) equals to the total number
of transactions paid by such money (T) multiplied by the price of these transactions
(P).

M*V = P*T (12)

Furthermore, it is expected that there is a constant relationship (symbolised by k)
between the money flows related to these transactions and total value added, that
is:

P*T = k*Ytotal (13)
where, by definition, total value added (Y total) is the sum of the official valued
added (Y official) and the unofficial value added (Y unofficial). Hence

M*V = k*(Yofficial + Yunofficial) (14)
M*Vi=k * (Y official + Y unofficial) (15)

The stock of money (represented by currency plus demand deposits) is relatively
easy to measure, money velocity can be assessed and the official assessments of
value added are known. Thus, if the size of the unofficial economy as a ratio of the
official economy is assumed to be known for a benchmark year, then the unofficial
(underground) part can be estimated for all succeeding years. Feige (1979) used this
method to the USA. He assessed the velocity of cash as the proportion of the number
of transactions a greenback survives before being worn out and the average
lifetime of greenback. The first part of this estimation was based on greenback
wearing tests. He presumed that the unofficial economy was zero in 1939. According
to these expectations he estimated the size of the unofficial economy as 27% of GDP
in 1979. There are several serious problems with respect to the tfransaction method.
The conjecture of a fixed ratio of transactions to official GDP seems unrealistic. It is
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quite possible that some pecuniary transactions that have nothing to do with
income generation are included in the estimations. Obviously, a part of the money
notionally in circulatfion, in particular banknotes of large denomination, is not
actually in circulation but kept as a store of wealth. Additionally, the amount of
money kept as cash depends upon inflation and interest rates as well as people’s
perception of the probability of being mugged. Increased facilities for and
widespread use of various credit cards can also be expected to have had an
essential impact (OECD, 2002). There are some additional problems in application of
monetary methods to the economies of the post-transitional countries. These
methods are not considered to take into account some of the phenomena which
might occur in such economies, like high inflation, and therefore require
modifications before they could be applied for those economies (Klari¢, 2011).

The primary condition used in most monetary methods is that the velocity of
currency in the unofficial economy is equal to the velocity of currency in the official
economy that is quite questionable. Furthermore, the difficulty in the imputation of
monetary values emerges because most household personal and domestic services
are not produced for the market so that there are usually no appropriate market
prices available to value them. Besides this valuation problem, it can be perceived
that imputed values have in any case a different economic significance from the
other monetary values.

Use of physical inputs method, like electricity, is often stated in the literature as the
best estimator of overall and unofficial economic activities. Total economy activity
and electricity consumption have been observed to be highly correlated in many
countries around the world. The unobserved (unofficial) portion of the economy can
be estimated by using electricity consumption as a proxy for total economic activity
(official and unofficial). Withdrawing the growth of official GDP from the growth of
electricity consumption provides an assessment of the increase of the unofficial
economy. This method is analytically interesting, particularly for countries whose
data collection is inadequate and/or lags behind the rest of the world. However, it
can lead to both under- and over-estimation depending on the situation,
development and frends of the observed economy. For instance, not all economic
activities use electricity what causes underestimation of the unofficial economy.
Furthermore, the developed post-industrial societies have achieved considerable
organisational. technical and technological progress that increases the efficiency of
the use of electrical energy, which again leads to underestimation of the unofficial
economy. In addition, the relationship between the use of electrical energy and
economic production is not a simple ratio, even in those industries that are highly
dependent upon it, because a significant part (up to a third) of consumption is a
fixed cost unrelated to the volume of production (OECD, 2002). For example, plants
and offices need heating and lighting. This type of consumption tends to change in
steps rather than increase smoothly with the growth of the production. The
relationship between the electricity consumption and the GDP is of the questionable
stability and this relationship is probably affected by a number of outside factors, like
the climate conditions and weather. In many post-transitional countries there are no
economic but artificial price levels what further endanger the relationship between
industrial production and electricity consumption. In the conditions of relatively low
electricity prices, manufacturers mostly do not worry about the exaggerated
electricity consumption and do not try to lower the use of it when production
descents. Finally, measurements of consumption are usually taken from the sources
of electricity production at the power stations. In the most countries the difference
between supply and final consumption - fransmission losses — could be quite big.
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Additional electricity consumption method includes household electricity
consumption. It is supposed that when household electricity consumption is high or
with the tendency to grow, the underground economy will increase because a part
of the household use of the electrical energy should be used for the informal
economic activities. Household electricity consumption is assessed as a function of
per capita real consumption, the price of consumption of one-kilowatt hour of
electricity, the relative frequency of periods that require heating, the ratio of other
household energy sources to the total of all energy sources and the per capita
output of the informal economy (Easton, 2001). The disadvantages of the household
electricity consumption approach are very similar to those by the estimation using
electricity consumption by the economic entities. The problems with this method are
threefold. First, not all kinds of informal work require a significant amount of electricity
(for example, personal services). Second, other energy sources can be used (for
example, coal, gas, aoil). Third and most important, application of this approach to
measure temporal changes does not take into account improvements and
increases in energy efficiency or how alterations in the elasticity of electricity-to-GDP
differ across countries and over time (Andrews, Caldera Sanchez, Johansson, 2011).
The household electricity approach is not so seriously affected by political and
economic transition, but sfill is has a limited scope to non-registered activities
consuming household electricity.

Causal methods

The approach changes in demand for cash for the estimation of the unofficial
economy is based on the belief that such fransactions are mostly paid in cash. Thus,
if mentioned demand increases, also the unofficial economy should rise. However,
this assumption cannot be tested and may not be true. Tanzi (1983) assumed that
the demand for cash money was not only under the influence of government
regulation and taxation, but it is also affected by other factors. However, he believes
that changes in the total amount of money in cash due to changes in government
regulation and taxation go totally into the unofficial economy. To isolate the impact
of regulation and taxation, Tanzi assumed that the demand for cash as a proportion
of total money, C/M2 (where M2 is cash money + transferable money + fixed period
deposits), is a function of the share of wages and salaries in total personal income,
taxes, per capita real income, and the interest on fixed term deposits. According to
the results of regression analyses, Tanzi obtained two alternative assessments of the
notional demand for cash money (defined as the demand for cash money on the
supposition that there is only the official economy). In each case, the difference
between the actual demand and the hypothetical demand was deemed to be the
total amount of cash money in the informal economy (OECD, 2002). Supposing the
equal velocities of cash money in the formal and the informal economy, the
estimated size of the underground economy in the USA in 1976 was 3.4-5.1% of GNP
according to the first variant and little bit higher 8.1-11.7% according to the second
variant (Tanzi, 1983). Some other surveys showed that both cash/deposit and cash-
demand methods can bring counter-intuitive results. In the analysis for the
Netherlands, the results presented a decreasing underground economy since the
end of the 1970s, which is in contradiction to the generally accepted belief that the
non-registered economy was increasing (OECD, 2002).

The DYMIMIC (dynamic multiple indicators multiple causes) method seeks to
overcome some of the problems of the earlier mentioned approaches by
considering multiple indicators and multiple causes (Schneider, 2005, 2011, 2013,
Schneider, Enste, 2000). In this method, the shadow economy is an unobserved (or
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latent) variable that influences observed indicators and is determined by observed
variables. Schneider (2001) analyses the causes of the shadow economy as the
burden of direct and indirect taxation (both actual and perceived), the burden of
regulation and tax morality (citizens' attitudes towards and willingness for paying
taxes). In the further development, this method includes and examines the
additional determinants and indicators (male participation rate, hours worked and
growth of real Gross National Product). Using the econometric tools, it calculates the
size of the unofficial economy. This method is complex and requires powerful
analytical tools for its use, but it can be efficiently applied to assess the size and the
characteristics of the informal economy in a small open economy (Novkovska,
Dumici¢, 2017). A most important limitation of this method is that it only provides
information on the relative size of the underground economy. Extensive explanation
of the model, its limit and application is available by Klari¢ (2011), so there is no need
to reiterate it. The reason why the application of DYMIMIC to the estimation of the
unofficial economy is so appealing is that this approach appears to provide both the
estimate of the phenomenon and its relationship to other variables. However, it is
possible to challenge all of these mentioned causes and indicators. It looks that
there is limited understanding that included factors per se are not crucial but rather
how they are combined with a plethora of others factors, that causes high or low
levels of non-registered work. Moreover, many of the indicators used are
questionable. For example, numerous studies reveal that cross-national variations in
taxation rates, whatever measure of taxation is used, are either not correlated with
the underground economy or the association is not in the direction expected in this
model (Eurofound, 2013, Williams, 2014). Similarly, studies reveal that one cannot
assume that the burden of regulation per se results in an increase in the size of the
shadow economy. Although some forms of regulation, such as the stricter regulations
on temporary employment and temporary work agencies, usually lead to larger
unofficial economies, other types of regulation, such as support for new business
start-ups, are not associated with increased underground economies (Williams,
Renooy, 2013). Thus, there is a need for careful use of this measurement approach
and it is perhaps the case that a more demanding multiple indicators method is
required.

Eurostat approach

Taxonomy of non-exhaustiveness types in the national accounts is based on the
analysis of various features of the producer. The tabular approach to exhaustiveness
(TAE) was developed to identify potential sources of underestimation of GDP due to
source data, based on two main approaches: producer is not included into the
survey, and producer is included intfo the survey but data is not adequate. The TAE
classifies non-exhaustiveness types under seven diverse types N1 to N7. Some types
of non-exhaustiveness in the national accounts could be categorised under various
N-types. For instance, an informal sector unit could be categorised under either of
N3, N4 or N5. Thus, the crucial intfention in the tabular approach to exhaustiveness is
to ensure that all potential sources of omission and errors from the national accounts
are recognised and included in one or other N-type categories. Also is important
that there is no double accounting (duplication) across categories. Exhaustiveness of
national accounts has been defined by making use of producers’ features and data
sources used for the production approach. A producer may not be included into the
surveys/administrative source because he or she fails to register as he or she is
involved in underground (N1) or illegal (N2) activities; or it is not obliged to register
(household non-market producers) (N3). Furthermore, it is possible that he or she is a
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legal person but is not surveyed and not included in statistics (N4); or it is a registered
enfrepreneurship - legal person but it is not surveyed (N5). Furthermore, producers
are in scope of surveys and/or administrative source, but the resulting data may not
be suitable because the producer deliberately misreports (Né); or there are statistical
insufficiencies and/or errors in the data (N7). Therefore, some data are simply not
collected (N7a), or some data are not appropriately processed (N7b). Identification
and adjustment methods vary for different types of non-exhaustiveness. For example,
by N3, adjustment methods for producers with no market output includes the
analysis of household expenditure surveys, commodity-flow methods, building
permits, administrative data and time use surveys. For producers with market output
there is a need to use Informal sector surveys, household surveys, mixed household
and establisnment surveys and labour input methods. Those registered units which
are included into the surveys because of the size criteria (mostly employment) or
other conditions (omission of specific activities from the surveys) (N4), can be
included through benchmark (for example, once in 5 or 7 years) surveys for
gathering a set of benchmark estimates. Furthermore, mixed household and
enterprise surveys and labour input methods as well as household surveys, can
provide estimates through direct or indirect methods, if relevant items for
identification of such units is included in these surveys. TAE is based on the European
developed country experiences of collecting national accounts and the principal
data sources (financials statements, industry surveys, etc.) (Mikulic, Gali¢
Nagyszombaty, 2013).

The non-exhaustiveness component in these countries is usually not large (OECD,
2002). Such comprehensive data sources for compiling national accounts may not
exist in post-transitional countries where the informal sector is a large part of non-
exhaustiveness. From the point of data collection, the most important division is into
own account firms (self-employed workers), business activities engaged in
production for own use, and other business organizations. In most countries, the legal
status and legal requirements for own account enterprises differ considerably from
those for other enterprises (Lovrincevi¢, Mari¢, Mikuli¢, 2006). For instance, the book
keeping requirements are less stern and business and private book-keeping is usually
combined. Enterprises engaged in production for own use are not required to keep
books, so their available data are usually less detailed than those from other
enterprises. It looks like that for Croatia according to type of non-exhaustiveness, the
most significant is Né type (inaccurate reporting by producers). Its average share is
72% of total non-exhaustiveness adjustments (Gali¢ Nagyszombaty, 2012).

Although this method is relatively complicated and demands many arbitrary
estimates, it is quite reliable and enables sectoral and international comparison.
Models often buttress other methods used in compilation, providing assessments
when basic data are not available and/or are not fully reliable. This is usually the
case, for example, in making estimates of illegal production. If a country plans to
achieve exhaustiveness in GDP, priority should be given to better inclusion for
informal sector in national accounts (Calzaroni, 2000). This should be obtained with
use of the ad hoc surveys, commodity flow methods, labour input methods, and
expert estimates. More resource infensive methods such as the tax audits, surveys for
estimating underground production and misreporting, could be used depending
upon the availability of resources.

Grey Project
Having in mind the advantages and disadvantages of the various methods, in the
Grey Project mostly direct methods — interview and focus groups discussion - were
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used with the intention to get an insight in the reasons for participation in the informal
economy and proposals for its reduction. The presented data are from
representative survey of 6,019 citizens in Croatia, Bulgaria and FYR of Macedonia
(approximately 2,000 individuals in each country); conducted during the period
Spring-Summer 2015. This survey was collected using the face-to-face methodology
(TAPI — Tablet Assisted Personal Interview) by highly trained and experienced
professional interviewers using a multi-stage stratification proportionate to population
sample distribution, with random selection of households and respondents.
Furthermore, 30 qualitative interviews with under-declared (quasi-formal) workers in
Croatia were realised during spring 2015 and ¢ interviews with experts during spring
2016.

According to Stefanov, Wiliams and Rodgers (2017a), unofficial work is socially
accepted and widely practiced in Bulgaria, Croatia, and the FYR of Macedonia.
More than 1 in 5 interviewed adults in these countries admit that they have bought
goods and services on the unofficial economy in the previous year. There are three
broadly accepted and competing explanations for consumers purchasing goods
and services in the undeclared economy, mostly to obtain good or services by a
lower price. More than 1 in 12 report that they have performed undeclared work,
and more than 1 in 10 declared employees admit that they receive from their
employer in addition to their official salary an additional undeclared ‘envelope’
wage (Table 2).

Table 2 Pervasiveness of illegitimate economic practices, in %

. . FYR of
Croatia Bulgaria Macedonia
Buying undeclared goods 16.5 17.3 13.8
Paying for services under-the-table 20.4 22.2 13.3
Conducting undeclared work 9.4 9.8 6.4
Quasi-formal employment 6.8 15.5 13.9
Relying on help and favours from other people 31.7 30.1 37.8
Providing help/favours to other people 15.9 14.8 24.3

Source: Authors’ own calculations based on the representative survey of 6,019 individuals in
Croatia, Bulgaria and FYR of Macedonia.

More than 4/5ths of those working in the undeclared economy do so on a self-
employed basis. Only 17% in Bulgaria and FYR of Macedonia and 13% in Croatia
have declared they have done so as part of waged employment for business
(Williams, Bezeredi, 2017).

However, clandestine work differs across and within the three countries. For every
one person working clandestine due to exclusion from the formal economy, there
are three persons that have chosen to exit the formal economy. This also differs
across observed countries. While quasi-formal employment is relatively rare in
Croatia, it is more often in Bulgaria and FYR Macedonia. While 20.4% of Croat and
22.2% of Bulgarian are paying for services under-the-table, in FYR of Macedonia this
share is significantly lower (13.3%) (Stefanov, Williams, Rodgers, 2017b).

Demographic characteristics of people working in the informal economy show
that they are slightly younger and with higher percentage of male. These people
work longer hours at job and at home and on private farms. They usually know more
people who are also a part of the unofficial economy, while they are more relaxed
(not judgmental) towards morale issues in society. Regarding their well-being their
subjective feeling of happiness is slightly lower, but self-esteem is not lower in
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comparison with total population (Stefanov, Wiliams, Rodgers, 2017a). Franic and
Williams (2017) underline that demand for undeclared goods and services is induced
mostly by values and perceptions of citizens. The most important drivers are tax
morale and estimated pervasiveness of the phenomenon in society.

Conclusions and recommendations

Obviously, each one of the mentioned methods has its strengths and weaknesses
and each of them lights or evaluates a various aspect of the informal economy. It
follows that it is useful to profit from the variety of approaches provided by various
measurement methods, and to try to apply each one of them in order to expose a
different characteristics feature of the informal economy.

Since their membership of the EU, Bulgaria and Croatia have enjoyed
considerable financial and technical aid from the European Union and partner
countries, which has resulted in considerable improvement in their overall policy
environment. In their further efforts to reduce the informal economy, an important
consideration for all governments from the region is to begin to develop holistic
strategies for tackling the undeclared economy. For successful achievement of the
desired goals, the government need to engage adequately all stakeholders in the
preparation, implementation, and evaluation of policy measures.

One of the more underrated probable causes of policy failure has been the
apparent lack of knowledge and understanding of the needs, atftitudes and abilities
of policy beneficiaries and target groups. Deciding on the proper combination of
policy measures as well as on the fransferability of best practices within Europe,
requires further understanding of the guiding motivations and potential responses to
policy measures by the subjects engaged in the undeclared economy on the
demand- and supply-side. GREY data research has provided policy insights in each
of the countries and for the region altogether. Findings on both sides have reinforced
each other.

GREY research has revealed a number of contextualising factors in the three
observed countries. These factors probably wil be obstacles to successful
implementation of future measures. What is typical for all three observed countries is
that in order for more targeted measures towards the informal economy to be
successful, there is a need to strengthen significantly the broader institutional
foundation. This could be achieved by strengthening the rule of law, enhancing
government efficiency, reducing and limiting corruption, and increasing the
legitimacy and fransparency of public institutions overall. Simultaneously, there is a
need to improve the quality of public goods, restore and strengthen social solidarity
and reduce inequality. Policymakers should consider not just the rational but also the
social actor approach, which tackles trust issues and the asymmetry between formal
and informal rules. The conventional repressive approach to tackling undeclared
work has exhausted its effects. All such measures are needed in reduction of the
relatively wide gap between citizens and the state.

Succinctly, from all sources it is obvious that it is much better to obviate the causes
than penalise the consequences. It is necessary to simplify the procedures for
citizens’ formalizing their undeclared activities, to insure a stable tax system and a
tax and regulatory burden as low as possible, having in mind the fiscal needs. Crucial
is the improvement of institutions, professionalization of civil service and remove the
huge impact of politics in the societies. All mentioned cannot be achieve in the short
term, but the trend in the right direction is a huge step forward.
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Abstract

This paper investigates the link between cluster membership and performance of
clustered companies. The object of the study is the Croatian Wood Cluster (CWC).
The paper presents the results of a survey of 34 members of the Croatian Wood
Cluster operating in wood and furniture industries. The survey was conducted in
order to identify and analyse perceptions and attitudes of CWC members
towards CWC objectives, activities and performance; the cooperation strength
among cluster members and that with the players outside the cluster; the effects
of clustering on the operational performance of the clustered SMEs; business and
economic setting in Croatia, barriers for the work of the CWC and the relevancy
of government policy measures. The empirical results indicate that the economic
performance of the clustered companies is significantly predicted by the
cooperation with public institutions, financial institutions and professional
associations (such as the Agency for Investments and Competitiveness) provided
by the CWC and by the access to cluster resources such as horizontal
cooperation, fairs, exhibitions etc. Additionally, an access to credit, customers
and competitors shows a significant positive effect on  finance-based
performance of the clustered companies. On the other hand, cooperation
among cluster members and cooperation with scientific, high education and
research institutions show no significant relationship  with the company
performance.
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Infroduction

Recently, the concept of clusters has attracted much attention to the extent that
policy-makers, practitioners and academics alike are increasingly invoking it.
Clusters are viewed as the key drivers of competitiveness and innovation and
therefore, of growth and jobs. According to literature, industrial clusters (Giuliani,
2005) have a great potential to improve the competitiveness of enterprises,
create jobs, increase productivity, innovation, enable new business formations,
while reducing costs (Giuliani, Ravelotti, Pietrobello, 2005, Morrison, Rabellotti,
Zirulka, 2013, Pyke, Sengenberger, 1992). Policy makers have become more and
more interested to obtain information about whether a cluster is successful and
whether it has reached defined goals or not. This should help them to identify
whether interventions, incentives, promotions and financing have been beneficial
for the desired purposes and whether they have been used properly.

Currently, there are two types of clusters in Croatia, the first being
industrial/business clusters, and the other which consists of 13 competitiveness
clusters. Competitiveness clusters were initiated in 2013 and according to Smart
Specialization Strategy (Croatian S3 document) they are defined as “non-profit
organizations operating within sectors of strategic importance for the
development, linking private, scientific-research and public institutions (triple
helix)”. Unlike competitiveness clusters that have been established exclusively by
the state, industrial/business clusters have been commonly established at the
members’ initiative (mostly in the form of industry or employers’ associations).
According to the data from the Croatian Chamber of Economy, there are 65
business clusters in Croatia, which bring together around 460 companies
(Croatian Chamber of Economy, 2016).

This paper presents the main results of the survey conducted among the
members of the Croatian Wood Cluster (n=34) related to the perceptions and
attitudes of the CWC members towards the CWC objectives, activities and
performance; the strength of cooperation among cluster members and that with
players outside the cluster; the effects of clustering on operational performance of
the clustered SMEs; business and economic setting in Croatia, barriers for the work
of the CWC and the relevancy of government policy measures.

The Croatian Wood Cluster was chosen, partly, based on the statements made
by authors who consider it as one of the most important clusters in the Croatian
wood and furniture industry and in the country (Kersan Skabi¢, 2014). The Cluster
was established in 2002 as the Centre for the Promotion and Development of the
Wood industry, then it was re-registered in 2010 as a private limited company,
Drvni centar d.o.o., since 2013, it has been operating as a professional association
with 2 employees. The CWC is a group of connected companies in the field of
forestry, wood processing, furniture production and similar activities (registered for
the activities in C16 and C31 according to the statistical classification of
economic activities in the European Community revision 2 (NACE Rev. 2). The
main goal of the CWC is to improve sustainable competitiveness of the wood
processing sector, especially regarding the encouragement and promotion of
inter-sectoral and tfrans-sectoral cooperation. The cluster has 61 members with
5,300 employees, accounting for 22.3% of the total wood-based industry
employment. The Cluster is “focused on applying innovations and strengthening
the impacts of different types of education but it also has other functions that are
of interest to the cluster members” (Hrvatski drvni klaster, 2014). Through these
multiple activities, the Cluster integrates all sectors to work together and to
cooperate and it sfrengthens joint operations.
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There have been numerous research studies examining the link between
various factors of industrial clustering and company performance, providing a
common proposition concerning positive effects of industrial clustering on
performance enhancement of the clustered companies (Baptista, Swann, 1998;
Krugman, 1991; Porter, 1998a, b). The aim of this study is to expand current
knowledge by examining relationships between industrial clustering and
cooperation and operational performance of the clustered companies within the
context of the Croatian Wood Cluster. The paper answers the following two
research questions (RQ):

First: Do industrial clustering impact performance of the clustered companies?

Second: What aspects of networking and cooperation provided by the cluster
are associated with SMEs’ business performance?

In line with the two research questions, the hypotheses were formulated as
follows:

H1: Cooperation of the cluster with public (especially with the Agency for
Investments and Competitiveness) and financial institutions and access to cluster
resources are positively and significantly associated with finance-based
performance of the clustered companies.

H2: Cooperation of the cluster with scienftific, high education and research
institutions is positively and significantly associated with finance-based
performance of the clustered companies.

H3: Access to cluster resources such as credit, customers and competitors is
positively and significantly associated with finance-based performance of the
clustered companies.

H4: Cooperation within the cluster is positively and significantly associated with
finance-based performance of the clustered companies.

The findings aim to contribute towards the understanding of the effects of
industrial clustering and cooperation on operational performance of the clustered
companies. They can also help SMEs management obtain more insight into
industrial clustering as an instrument for developing operational performance of
the clustered SMEs. The findings contribute to the literature by providing a better
understanding of perceptions and aftitudes of the clustered companies towards
the CWC objectives, activities and performance, the strength of cooperation
among cluster members and with the players outside the cluster; the effects of
clustering on companies’ operational performance; business and economic
setting in Croatia, barriers for the work of the CWC and the relevancy of
government policy measures. Additionally, the findings can be useful for deriving
policy recommendations for cluster policy in Croatia. The paper is organized as
follows: Section 2 presents a review of relevant literature. Section 3 featuring a
description of recent developments in the Croatian wood and furniture industry
follows this. Methodology employed to carry out the empirical work is presented in
Section 4, while Section 5 comprises the results and discussions. Finally, the
conclusions of the study are presented in Section 6.

Literature review
During recent years, researchers have awakened, and an increasing number of
studies on the subject of industrial clusters have emerged. Researches on the
topic of industrial clusters have been stimulated by successful performance of
industrial districts in the developed countries, especially in Italy.

Various cluster theories stem from earlier work by Marshall (1920) on industrial
districts, by Isard (1956) on industrial complex, by Perroux (1950) on growth poles
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and by Lundvall and Johnson (1994) on the innovative milieu perspective.
Marshall in his The Principles of Economics (Marshall, 1890) first used the term
industrial districts. Marshall defines localized industries as an industry concentrated
in certain localities and specifies the main determinants of localization of
industries. According to Marshall, the main determinants are related to physical
conditions (climate and soil) and demand conditions (such as higher proportion
of rich people in a specific region (Marshall, 1920). Mainstream cluster researchers
rely on some variation of Porter’s definition, Porter defines cluster as a group of
interconnected companies and institutions in a specific geographical areaq,
connected by complementarities and commonalities. Literature lists several more
definitions of the concept of the cluster. According to Altenburg and Meyer-
Stamer (1999), industrial clusters are defined as a large agglomeration of
companies that are located in a specific area and characterized by a specific
profile of specialization. Crouch and Farrell (2001) provide more general concept
of "cluster" suggesting that companies active in similar activities are usually placed
in close proximity to one another. Meanwhile, Simmie and Sennett (1999) give
another definition by stating an innovative cluster as a large number of
interconnected companies that operate under the same market conditions and
which characterizes the intensive mutual cooperation, mainly through the supply
chain. On the other hand, Morosini (2004) refers to an industrial cluster as a
socioeconomic entity made up of the social community of people, and the
population of the economic agents who are located close to each other.
According to OECD (1999) definition, clusters comprise the strongly
inferdependent companies; universities, research institutes and institutions
engaged in research and development activities; consultants, brokers and
customers.

Most researches on clusters have considered agglomeration externalities as the
key clustering driver. Agglomeration externalities arise due to non-market
intferactions (paraphrasing, Fujita, Thisse, 2002). Forms of externalities arising from
industry specialisation stem from traditional economic theory. Knowledge
spillovers may occur between companies within the same industry and be
encouraged by local concentrations of a particular industry (the Marshall-Arrow-
Romer (MAR) type localization or 'specialization’ externalities) (Marshall, 1890,
Arrow, 1962, Romer, 1986). According to the MAR type externalities, knowledge
spillovers in specialized geographically concentrated industries stimulate growth.

Recent studies have investigated how industrial clusters affects performance,
providing empirical evidence regarding positive effects of clusters on company
performance. According to Altenburg and Meyer-Stamer (1999), industrial
clustering enables companies, especially SMEs, to develop more easily. Based on
the research of industrial clusters in Spain and Italy, Hervas-Oliverand and Albors -
Garrigos (1997) found that the existence of interconnected industries and
supporting institutions in an industrial cluster has a positive impact on productivity
and financially based performance of the clustered companies. Hendry and
Brown (2006) showed that there is a positive relationship between local network
and financially based performance of the clustered companies in UK. This is
additionally confirmed by the study of Chiu (2009) (the case of clustered Taiwan
companies), who found a positive relationship between the local network and
business and innovation performance of the connected companies. Bertolini and
Giovannetti (2006) found that geographic clustering of companies encourage
the presence of a local network, which enables the clustered companies to
enhance their innovation activities. Similarly, Kesidou and Szirmai (2012) found out
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that the knowledge spill-over in an industrial cluster improves innovation
performance of the clustered companies, while Muscio (2006) demonstrated that
the existence of connected industries in an industrial cluster has a positive effect
on improving the ability of innovation of products.

Wood sector is one of the most important branches of the Croatian economy.
This sector falls under the manufacturing, which largely contributes, to the national
economy. Forests cover nearly a half (47.0%) of the Croatian territory, the total
forest area amounts to 2.7 million hectares and the total growing wood stock
reached 398 million cubic meters (Hrvatske Sume, 2017). Comparative advantage
of the Croatian wood industry relates to the presence of abundant high-quality
raw materials, long fradition and high-quality human resources. However, R&D,
product innovation and design are other intangible crucial drivers of the sector
development and the key drivers of competitiveness). In accordance with the
definition provided by the Croatian wood cluster, the wood sector consists of two
sectors: wood and of products of wood and cork manufacturing (C16) and
furniture manufacturing (C13). Croatian wood sector provides 25,235 jobs (15,776
in wood and wood processing industry and 9,459 in furniture industry) directly
accounting for 10.2% of the total Croatian employment in the manufacturing
industry. According fo Eurostat Structural Business Statistics, the number of
employees is defined as those persons who work for an employer based on work
contract (Eurostat, 2014). Furniture and wood industries’ share of GDP reached 0.9
percent in 2015, while the share of manufacturing GDP was 10.0 percent. Wood,
wood processing and furniture industry in Croatia includes 2,617 companies
(Croatian Bureau of Statistics, 2016), and they represent 13.3% of manufacturing
enterprises which is slightly below the EU average of 13.9. Thereby, 1,680
companies are operating in wood and wood processing industry, while 937
companies are engaged in furniture manufacturing. Companies are mostly small
and medium enterprises and there are only 7 large companies (with more than
250 employees and either an annual turnover at the level above the EUR 50
million or a balance sheet total of over EUR 43 million — according to the current
SME definition by European Commission). The average number of person
employed per company in wood based sectoris 9.3 (2.0in C16 and 9.7 in C31) in
Croatia, compared to around 5.8 in EU28 (4.8 in C16 and 7.1 in C31) (Eurostat SBS,
2014). In terms of the EU, Croatian wood and the furniture industry makes up only
a small part of European industry, and accounted for 0.5% of the EU wood and
furniture production and 1.5% of the EU28 employment in wood based industry in
2014 (Eurostat, 2014). The Croatian wood and furniture industry is strongly export
oriented (Figure 1). According to Croatian statistics, in 2016 wood and furniture
products trade balance was positive and reached EUR 397.8 million, as opposed
to total goods Croatian balance which was negative and amounted to EUR 7.4
billion (Croatian Bureau of Statistics, 2016).
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Figure 1 Trade balance of wood-based industries
Source: author's calculation based on Croatian Bureau of Statistics data, 2016.

The main export and import markets of the Croatian wood-based industry are
ltaly, Germany, Slovenia and Austria (Kersan-Skabi¢, 2014). However, the structure
of export products is rather unfavourable; traditionally, the export of the Croatian
wood sector is concentrated on raw wood material and semi-finished goods that
generate the lowest added value (sawn timber and elements). According to the
Croatian statistics, raw wood material (sawn timber and elements) accounts for
63% of wooden export, while 37% of total wood export makes the furniture export
(Croatian Bureau of Statistics, 2016). On the other hand, the furniture import
accounts for 52% of total wood import, while wood and wood products import
accounts for 48% of total wood import (Croatian Bureau of Statistics, 2016). The
financial crisis had a negative impact on Croatian economy, resulting in decrease
of domestic and foreign demand in 2009, which in turn resulted in the decline of
export and import in wood industry. Croatian wood industry should enhance its
competitiveness by supporting the activities related to research, development of
technology, and applying and commercialisation of innovation.

The performance of the Croatian wood based industries in the

last decade

Trends in the Croatian manufacturing industry are negative. The total number of
manufacturing companies had been reduced by 22.2% between 2009 and 2015.
Furthermore, the biggest decreases were recorded in wood and wood processing
industry, a fall by 28.8%, while furniture industry recorded increase of 14.5%. In the
period of 2009-2015, manufacturing employment in Croatia fell by 17.5%. At the
same time, the largest losses within the wood-based industry were recorded in
furniture manufacturing, by 25.6%, while wood and wood processing industry
employment fell by 12.3%. However, if newer data are analysed, the beginning of
recovery in the Croatian wood-based industry can be seen. There is a slight
growth in gross value added and production (Figures 2 and 3). In addition, the
sector has achieved a significant increase in export. In 2009, because of global
crisis domestic and foreign demand decreased which led to the decline of export
and import in wood industry. However, following this decline the value of exports
of goods began to increase again until 2016 (Figure 1). Particularly good news is
the growth of furniture export between 2009 and 2015, which has grown by 80.7
percent between 2009 and 2016. Export in section 16 has increased by 119%.
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Imports for sections 16 and 31 have increased by 29.8% and 9.02%, respectively
(Figure 1).
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Figure 2 GVA, current prices, billion Kuna, 2008-2015
Source: author's calculation based on Croatian Bureau of Statistics data, 2016.
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Figure 3 Production values, million Kuna, 2008-2015
Source: author's calculation based on Croatian Bureau of Statistics data, 2016.

Since the Croatian wood industry has recognised the need for the formation of
business clusters, there are several of them and they are mostly regional industrial
clusters: Wood Cluster of North-western Croatia Cooperative (Drvni klaster
sjeverozapadne Hrvatske); “Slavonian oak” (Slavonski hrast); A massive furniture
manufacturer cluster (Udruga Klaster proizvodaca masivhog namjestaja); Cluster
“Hrvatski interijeri d.o.0.; VIRIDIS - Wood Cluster Virovitica (Drvni klaster Viroviticko-
podravske zupanije), Association of Cluster of Wood Processing Companies VALIS
EU (Udruga Klaster drvopreradivaca VALIS EU). The Croatian Wood Cluster (61
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members) is not only the most important among wood clusters, it is one of the
most important cluster business clusters in Croatia (Kersan-Skabic¢, 2014). Clusters
should help members in segments where they are not strong enough or where
they are running out of ideas, knowledge, and in the end, and financial resources
(Kersan-Skabi¢, Afri¢ Rakitovac, 2011).

Research Methodology

Data collection and methodology

Data used in this study was obtained from a survey, which was carried out among
the members of the Croatian Wood Cluster. Population (according to the CWC
database) included 61 active members of the Croation Wood Cluster, mainly
small and medium size companies.

The survey was designed based on literature review and interviews with experts
(presidents of the CWC and its members). Pre-testing included five respondents.
The survey was conducted online during the months of June and July 2017.
Neither the issue of “speeding” (i.e., giving answers very quickly) nor the issue of
satisfying was not examined. Respondents’ target group included professionals in
managerial positions. Computer-Assisted Web Interviewing Method (Google
forms) was used to collect data during the period of June-July 2017. Data was
analysed by using descriptive statistics, reliability analysis, factor analysis and
regression analysis. The survey data was analysed using SPSS 17.0 statistical
application software. The results of factor analysis were used as input variables in
regression. The survey was conducted in order to identify and analyse the
perceptions and atfitudes of members of the Croatian Wood Cluster (CWC)
regarding the performance of the CWC; the strength of cooperation among
cluster members and with the players outside the cluster; the effects of clustering
on operational performance of the manufacturing SMEs (members of clusters);
business and economic setting in Croatia, barriers for the work of the CWC and
the relevancy of government policy measures. This survey was conducted in the
framework of SmartElZ Project H20 Project.

Table 1 Reliability analysis

Cronbach No. of
Scale

alpha statements
Cooperation within the cluster scale 0.832 7
Strength of cooperation within the cluster scale 0.945 9
Access to resources as a source of competitiveness scale 0.961 14
Business and economic settings in Croatia scale 0.956 8
Effects of clusters membership scale 0.922 17
Cluster effects in the last 3 years scale 0.972 14
Main barriers for the work of cluster 0.845 7
Recommendations for improving the performance of the 0.961 11
cluster
Assessing the government policy measures for cluster 0.967 17
development

Source: author's calculation.

The research tool was organized into two parts. In the first part, the respondents
characterized the company, and in the second part they responded to 104
closed questions on a Likert scale of 1-5 (mostly in the form disagree completely to
agree completely). The return rate was about 55.74% as 34 questionnaires suitable
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for assessment were obtained. The reliability of the scales was tested before data
analysis and was measured by Cronbach Alpha. Since alpha values for all 10
scales were over 0.80, it can be concluded that scales were highly reliable
(Cronbach, 1951).

Sample profile

The largest percentage of the respondents were managing directors (39.4%),
followed by senior managers, such as heads of business units (27%), 18% of the
respondents were presidents or members of supervisory or management boards,
while only 6.1% of respondents were C-level executives such as chief executive
officers (CEQOs) (Figure 4). One third of companies in the sample were located in
Primorje — Gorski Kotar County (which is not surprising since this county is a
mountainous part of the Croatian mainland and it has a long tradition of forestry
and wood processing industry), followed by Zagreb County and Sisak — Moslavina
County. It should be noted that Primorje- Gorski kotar County is among the most
economically developed counties in Croatia, along with Zagreb and Istria (Figure
5).

Managing director 39.4%

Senior manager

Member of the Management Board 6,1%

President of the Management Board 6,1%
President of the Supervisory Board 6,1%
CEO 6,1%

Commercial 3.0%

Referent administrator 3.0%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 4 Respondents' profile
Source: author's calculation.

County Primorje-Gorski kotar 31,4%

County Zagreb 14,3%
County Sisak-Moslavina 11,4%
8.6%

8.6%

County Varazdin

County Medimurje

County Virovitica-Podravina 5.7%
5.7%

57%

County Osijek-Baranja
City of Zagreb

County Vukovar-Sirmium 2.9%
2,9%

2,9%

County Karlovac

County Istria

0% 5% 10% 15% 20% 25% 30% 35%

Figure 5 Respondents' profile by counties, n=34
Source: author's calculation.
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Table 2 Companies' profile, n=34

Frequency Percent (%)
less than 10 6 17.6
between 10 and 20 6 17.6
Age of company (years) between 20 and 30 18 52,9
over 30 4 11.8
Total 34 100,0
less than 10 4 11,8
between 10 and 50 15 44,1
Number of employees between 50 and 250 13 38,2
more than 250 2 59
Total 34 100,0
lessthan 2 m € 11 34,4
Revenue category between2and 10 m € 14 43,8
between 10 and 50 m € 7 21,9
Total 32 100,0
less than 10% 4 12,5
between 10 and 30% 2 6,3
Export category (share of total | between 30 and 50% 7 21,9
export in total revenues, in %) between 50 and 70% 3 9.4
70% and over 16 50,0
Total 32 100,0
Local/regional markets 9 27,3
(within Croatia)
Market for purchasing inputs National markets 17 51,5
International 7 21,2
Total 33 100,0
Local/regional markets 2 59
(within Croatial)
Market for selling products National markets 8 23,5
International 24 70,6
Total 34 100,0

Source: author’s calculation based on survey data.

The sample profile presented in Table 2 indicates that 82.3% of the total sample
was mostly small and medium-sized companies. Only 5.9% (2 companies) of the
companies participating in the research have more than 250 workers. Most of
these companies (65.7%) have been operating for over 20 years, 51.4% of the
companies are between 20 and 30 years old, 14.3% are more than 30 years old.
For all respondents the mean of the years in business was 24 years. The oldest
respondent company was established in 1948, while the youngest one in 2014.
Companies in the sample generated an average of 8 million euros of revenues
annually between 2014 and 2016. 43.8% of respondents reported that their
company average annual revenues were between 2 and 10 million euros 2014-
2016, while about 34 % of the companies studied recorded average annual
revenues in the amount less than 2 million euros. At the same time, about 22% of
the responding companies generated a revenue volume of between 10 and 50
million euros. Additionally, regarding the export activity, only 3 (8 percent) of
respondent companies were not exporters. Even 50 percent of respondents, on
average, indicated that 70 percent or more of their company annual revenue
was achieved on the international market.

Survey results - descriptive statistics

After the screening questions, the respondents were asked to indicate levels of
agreement with the statements regarding cooperation within the cluster (1=
disagree, 5 = agree). Although, in general, survey results indicate that the
cooperation among the cluster members is satisfactory, there is a significant room
for improvement. Based on Figure 6 the highest mean is 3.36 for the statement
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»this cluster readily accepts new members to its network of exchange partners in
the cluster", with 48.5 percent of the total respondents agreeing and agreeing
completely with the statement. The next highest mean is 3.32 for the statement:
“we are connected to a range of companies, differing in size, age, capabilities, in
the industry", and here an even 50.0 percent of the total respondents disagree
and strongly disagree with this statement. The results also indicate that a
significant number of respondents chose to be indifferent.

This cluster readily accepts new members to its
network of exchange partners in the cluster (M=3.36,
Mo=3.4, $.D.=1.08)
We are connected to a range of firms, differing in size,
age, capabilifies, in the industry (M=3.35, Mo=4, 21% 26% | 53% |
$.D.=1.20)

36% | 48% |

We are well-connected with actors outside this cluster AV 42% | 36% |
(M=3.18, Mo=3, $.D.=1.01)

We freequently meet with our exhange partners,

claster members (e.g. suppliers) to share resources 15% 58% | 27% |

and new ideas (M=3.15, Mo=3, $.D.=0.94)

Our company has long-lasting relationships with actors 26% 35% | 38% |
in this cluster (M=3.15, Mo=3, $.D.=1.21)

The contact with our exhange partners in this cluster is 24% 52% | 24% |
not very strong (M=3.03, Mo=3, $.D.=0.98)

e

Linkages with actors in this cluster are very difficult to 59% | 16% |
reconfigure (M=2.91, Mo=3, $.D.=0.99)
0% 20% 40% 60% 80% 100%
B strongly disagree/disagree Oneither agree or disagree Oagree/strongly agree

Figure 6 Strength of cooperation within the cluster, n=34
Source: author’s calculation based on survey data.

Regarding the strength of cooperation with companies and other players
outside the cluster, the strongest cooperation is indicated with the suppliers of
capital equipment and with the suppliers of components (Figure 7). On the other
hand, a significant number of the respondents indicated the weakest
cooperation with public authorities, financial institutions and competitors.

Cluster resources and business setting in Croatia. Respondents were also asked
to assess to what degree their access to the cluster resources is important for
competitiveness of their company. In general, respondents saw relatively high
importance for the competitiveness of their companies in areas such as the
access to fairs and exhibitions, and access to institutions of technological research
(i.e. universities, public institutes) as well as professional institutions related to the
company core activity (i.e. associations, cooperatives and others) and the
availability of skiled workers in the region (theirs and surrounding counties).
However, in general, we can conclude that the respondents do not think that
cluster resources have a significant influence on the competitiveness of their
company.
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Competitors (M=2.94. Mo=3. S.D.=1.093) 3% 2o 1 19% |

Customers (M=3.13. Mo=3. $.D.=1.23) 34% [o% 1 19% |

Suppliers of components (M=3.19. Mo=3. 10% 19% 39% 3% 9% ]

S$.D.=1.23)

Suppliers of capital equipment (M=3.28. Mo=3.

$.D.=1.20) 13% 3% 42% [ 19% [13%]

Service suppliers (M=2.94. Mo=3. $.D.=1.19) 2 — BZ P 57 |

R&D institutions (M=2.97. Mo=3. $.D.=1.19) 52 — 3% 6% 1 13% |
Higher education institutions (M=3.06. Mo=3.

$.D.~1.18) 10% IN03% 42% [16% T10%]

Finance institutions (M=2.81. Mo=3. S.D.=1.22) e — 9% 6% T10%]
Public authorities (central and local government)

(M=2.72. Mo=3. $.D.=1.30) 3% 87 137 |

0% 20% 40% 60% 80% 100%
mno Bweak Omedium Omoderately Ostrong

Figure 7 The strength of cooperation with companies and other players outside
the cluster, n=34
Source: author’s calculation based on survey data.

Table 3 Access to local, institutional and network cluster resources as a significant
source of competitiveness, where is 1 (notf at all) -5 (completely), n=34

Mean | Mode | S.D. Min | Max
Fairs and exhibitions. 3.18 3 | 1.402 1 5
Institutions of technological research (i.e. universities, public 3.10 3 | 1.165 1 5
institutes).
Professional instfitutions related to the company’s core activity (i.e. 3.06 3 | 1.029 1 5
associations, cooperatives and others).
Availability of skilled worker in the region your and surrounding 291 3&4 | 1.304 1 5
counties).
Reputation of the region (your and surrounding counties). 2.90 3 | 1.165 1 5
Existence of vertical cooperation in the region (cooperation 2.88 3 | 1.023 1 5
networks with suppliers, distributors in the region)
Consulting companies. 2.88 21101 1 5
Customers in the region (your and surrounding counties). 2.84 2 | 1.110 1 5
Relations of horizontal cooperation between companies 2.81 3 | 0.931 1 5
(partnerships or companies in the sector/industry network)
Institutions that promote cluster governance (e.g. AIK — Croatian 2.79 3 | 0.927 1 5
Agency for investments and competitiveness)
Access to credit 2.75 4 | 1.270 1 5
Local logistic infrastructure (distribution of products and access to 2.72 2 | 1.170 1 5
the suppliers)
Access to local service. 2.69 2 | 1.091 1 5
Competitors in the region (your and surrounding counties) 2.66 3 | 1.096 1 5

Source: author's calculation based on survey data.

Overall, the respondents saw weaknesses in all given aspects of the Croatian
business environment. The results also show that the respondents are mostly
negative to the government policy in general as well as to the industrial policy.
Even 68 percent of the total respondents disagree and strongly disagree with the
statement that “Government policy is stable and predictable” and 61 percent
disagree with the statement that “Industrial policy focuses on reginal or local
level”.
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Decision-makers at regional/local levels are important (M=2.94, 23% | 35% |
Mo=2, $.D.=1.34)
There is agreement in Croatia that forming business clusters is an 28% | 31% |

important part of industry policy (M=2.84, Mo=3, $.D.=1.22)

Companies typically have trust in government initiatives 32% | 19% |
(M=2.59, Mo=3, $.D.=1.18)
Croatian government promotes science and innovation policy 28% | 19% |
M=2.53, Mo=2, $.D.=1.05)
Society is characterized by a high level of trust in business % [ 13% |

relationships (M=2.47, Mo=3, S.D.=1.14)

Croatian Strategy for cluster development 2011-2020 has fulfilled 28% [ 13% |
its goails (2.38, Mo=2, $.D.=1.008)
Industrial policy focuses on reginal or local level (M=2.29, Mo=1, 19% | 19% |

$.D.=1.27)

Government policy is stable and predictable (M=2.03, Mo=1,
S.D.=1.17)

0% 20% 40% 60% 80% 100%
Bdisagree completely Odisagree Oneither agree or disagree

Figure 8 Croatian business environment, n=34
Source: author's calculation based on survey data

Cluster membership and performance of the clustered companies. In the next
set of questions, the respondents were asked to assess the impact of the cluster
membership on their company performance during the last three years.
Companies studied in this survey in general do not think that the membership in
this cluster has affected their company’s performance, especially regarding
employment, investment, competitiveness, revenues etc. (Table 4). The lowest
mean value is 1.91 for the statement “Cluster has led to increased employment”
with 72% and for the statement “Cluster has increased FDI* 78% of the total
respondents disagree and strongly disagree with the statement.

Table 4 Impact of the cluster membership on the performance of the studied
companies during the last 3 years, where 1(disagree completely) — 5 (agree
completely), n=34

N | Mean | Mode S.D. Min | Max
Cluster has led to increased employment. 34 1.91 1 0.963 1 4
Cluster has increased FDI. 34 1.91 2 0.893 1 4
Cluster has led to closer ties with buyers on the international 34 2 1 0.894 1 4
market.
Cluster has promoted export of higher value added products. 34 2.06 1 1.014 1 4
Cluster has improved international competitiveness of 34 2.09 1 1.118 1 4
company.
Cluster has helped the company increase revenues. 34 2.13 2 0.942 1 5
Cluster has led to increased collaboration with International 34 2.16 1 1.081 1 4
companies within GVC.
New technologies have emerged through cluster. 34 2.22 3 1.008 1 4
Cluster has been disappointing, no changes. 34 2.38 1 1.212 1 5
The relationship among actors in cluster can be considered 34 2.55 3 0.925 1 4
highly cooperative.
Cluster has led to closer industry-academia fies. 34 2.59 2 1.103 1 5
Cluster has led to closer ties with suppliers of inputs. 34 2.61 3 1.202 1 5
Cluster has led to closer ties with other companies within the 34 2.68 3 1.013 1 5
cluster.
The cooperation with other cluster members has led to the 34 2.68 3 0.945 1 4
transfer of knowledge and skills.
Cluster has met its goals. 34 2.78 3 1.008 1 5
The cooperation with other cluster members has led to higher 34 2.84 3 0.969 1 5
level of trust.
Cluster has been mostly talk, not much action. 34 3 3 1.295 1 5

Source: author's calculation based on survey data.
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In the next question the respondents indicated how much the Cluster has
affected the way of doing business of their company during the last 3 years (a
scale from one to five was used: 1 (disagree completely) — 5 (agree completely).
Regarded by the majority of the respondents, the CWC has not affected the
business of their company in given areas (Table 5). The maijority of the respondents
reported that they disagree or strongly disagree with the statement that the
cluster has contributed to the fast restructuring of the company (65.0%), to the
decrease in the risk of diversification (68.8%), sharing costs and resources (62.5%),
development of new products and services (62.5%), improved access and
expansion to new markets (62.5%). However, it should be noted that a high
percentage of the total respondents had no particular attitude towards the
statements.

Table 5 Impacts of cluster membership on way of doing business of the
company during the last 3 years, n=34

Mean Mode S.D. Min | Max
Intfroduction of new methods of products infroduction and 2.44 3 | 1.045 1 5
distribution channels.
Overcoming regulatory barriers. 2.41 3 | 1.043 1 4
Improved quality of products and services. 2.37 3 | 1.066 1 4
Sharing skills and knowledge. 2.34 3 | 0.827 1 4
Improved access to distribution channels and supply. 2.31 3 | 1.061 1 4
Improved access to new technology. 2.28 3 | 0.991 1 5
Meeting technological standards. 2.28 3 | 1.023 1 5
Shorter time of response to clients’ requirements. 2.25 3 1.016 1 4
Infroduction of new methods of setting prices of goods and 2.25 3 | 0916 1 4
services.
Improved access and expansion to new markets. 2.22 2 | 0.941 1 4
Development of new products and services. 2.16 2 | 0.847 1 4
Sharing costs and resources. 2.09 1 1.027 1 4
Decreasing the risk of diversification. 2.00 2 | 0.803 1 3
Fast restructuring of the company. 1.97 1 0.999 1 4

Source: author’s calculation based on survey data.

Threats to the development of business clusters in Croatia. Since in reality there
are barriers of many kinds that influence the work of the cluster, the respondents
were asked to indicate the main barriers for the work of the Croatian Wood
Cluster. The most common barriers indicated by the respondents are the
following: current government measures are not relevant, lack of financial
resource and lack of capacity of business cluster (Table 6).

Table 6 Main barriers for the work of your cluster from 1 (factor is not a barrier) - 5
(factor is important barrier), n=34

not a slightly somewhat moderate important
barrier barrier | of a barrier barrier barrier
Lack of mutual trust among actors in the cluster. 6.3% 18.8% 37.5% 31.3% 6.3%
Actors in the cluster are competitors to each other 6.3% 28.1% 46.9% 12.5% 6.3%
and there is a conflict of interests.
Lack of financial resources. 6.3% 15.6% 43.8% 21.9% 12.5%
Poor management. 9.4% 43.8% 28.1% 12.5% 6.3%
Activities that are performed by cluster are not 15.6% 21.9% 46.9% 12.5% 3.1%
relevant.
Current government measures are nof relevant. 6.3% 15.6% 40.6% 21.9% 15.6%
Lack of capacity of business cluster. 3.1% 18.8% 53.1% 18.8% 6.3%

Source: author's calculation based on survey data.

The respondents were asked to rate the importance of recommendations for
public policy-makers for improving the performance of business clusters. The most
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important recommendations are: stimulating the development of new innovative
products; improvement of regulatory policies; application of advanced
technologies (KET) in the sector and lobbying by the Croatian government for the
development of infrastructure and related institutions (Table 7).

Table 7 Recommendations for public policy-makers for improving the
performance of business clusters, n=34

Mean | Mode | S.D. | Min | Max

Stimulating the development of new innovative products. 4.1 485 | 0.93 1 5
Improvement of regulatory policies. 4.0 4 | 1.05 1 5
Application of advanced technologies (KET) in the sector. 3.9 485 | 1.01 1 5
Lobbying by the Croatian government for the development of 3.9 4 | 0.89 1 5
infrastructure and related insfitutions.

Stimulation of modernization of factories through robofization, 3.8 4 | 0.98 1 5

automatization, and inclusion of innovative communication
fechnologies (3D printers) and sophisticated electronic components
in the production processes of the sector.

Enhance and enable fransfer of best practices from European 3.8 51| 1.17 1 5
clusters fo overcome the lack of experience in running cluster
programmes and improve efficiency in cluster governance.

Inclusion in the international global value chains. 3.8 4 | 0.96 1 5
Stimulating cooperation among public, private sector and academic 3.8 4 1 1.05 1 5
community through both business clusters and clusters of

competitiveness.

Speed up the actions within SMART policy to support the 3.7 4 | 1.00 1 5
development of new products and services through R&D (IRI)

Support to the development of education programs within Centres of 3.6 3| 1.04 1 5
competence that stimulate lifelong learning.

Speed up the programme of Centres of Competence (CEKOM) 3.5 4 | 0.94 1 5

Source: author's calculation based on survey data.

As far as the relevance of government policies for cluster development is
concerned, the companies studied in this research think that the most important
government policies are: financial support to individual companies’ projects,
providing information on different fields, support of infrastructure (both physical
and know-how infrastructure), providing information on export market, support to
research programs (Table 8).

Table 8 Relevance of government policies for cluster development, n=34

Mean [ Mode [ S.D. Min Max
Financial support of companies’ projects. 425 5 | 0.984 1 5
Provide information on general business fields. 4.06 5 | 1.059 1 5
Investment in knowledge infrastructure (such as education 4.03 51 1.015 1 5
institutions).
Provide information on export markeft. 4 51 1.146 1 5
Support to education and training programs. 4 4 | 1.031 1 5
Support to research projects/programs. 3.97 4 | 0.951 1 5
Advice and consulting for individual companies. 3.85 4 | 1.093 1 5
Provide information on technological fields. 3.85 41 1.149 1 5
Policies to atftract outside companies to the cluster. 3.64 4 | 0.929 1 5
Support to physical infrastructure. 3.64 4 | 0.895 1 5
Support to networking and collaboration. 3.61 4 | 0.933 1 5
Support to mobility schemes. 3.55 4 | 0.833 1 5
Foster social interaction. 3.48 3 | 0.906 1 5

Source: author'’s calculation based on survey data.

The impact of clustering on firm performance - factor analysis

and regression analysis

The main objective of this part of the analysis it to find out what aspects of
networking/cooperation provided by the Croatian Wood Cluster are associated
with the business performance of the clustered companies. Therefore, in the first
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step two separate factor analyses were conducted. The first factor analysis was
used to identify key dimensions of cooperation, networking and resources of the
Croatian Wood Cluster, while the second one was used to identify key dimensions
of the performance of a company which is a member of the cluster, of the
performance of the cluster and of the impact of the cluster on performance of
the clustered companies. Since there are no assumptions about the number of
factors, explorative factor analysis was used. The factors are obtained as
independent linear combinations of correlated input variables. In the first step of
the analysis it was examined how justified it is to use factor analysis, and the most
appropriate method of the factor analysis was selected. The precondition for
factor analysis to be suitable is that the Bartlett's Test of Sphericity should be
significant (p<0.05) (Hair, Tatham, Anderson, 2010). Since factor analysis results are
used as input variables for regression (Morrison, 1987), the principal component
analysis (PCA) was used. Namely, the basic advantage of the PCA is that it allows
for the direct identification of the factor scores. For comparison, in the common
factor analysis factor scores are estimated. In cases when obtained factor scores
are used as input variables for further analyses, the theory recommends varimax
orthogonal rotation (Johnson, Wichern, 1992). In an orthogonal solution, the factor
axes are maintained at 90 degrees meaning that factors are mutually
independent. For solving the number of factors, the Kaiser's eigenvalue-greater-
than-one rule criterion was used.

Factor analysis

Five items were used as input variables for measuring the strength of cooperation
and networking within the cluster, six items, which measure the cooperation with
the players outside the cluster, and nine items, which measure the importance of
access to cluster resources for the cluster members. After justification of the use of
analysis, principal component analysis with varimax orthogonal rotation was
conducted (Table 9).

Table 9 Input variables for first Factor analysis

Code Description of the variable
ClusterCooperl Our company has long-lasting relationships with actors in this cluster
ClusterCooper2 We frequently meet with our exchange partners
ClusterCooper3 We are connected to a range of companies, differing in size, age, capabilities, in the
industry
ClusterCooper4 | The contact with our exchange partners in this cluster is not very strong.
ClusterCooper5 This cluster readily accepts new members to its network of exchange partners in the cluster

ExternalCooperl
ExternalCooper2
ExternalCooper3
ExternalCooper4
ExternalCooper5
ExternalCooper7
Resourcess]
Resourcess2
Resourcess3
Resourcessé
Resourcess7
Resourcess8
Resourcess?
Resourcess11
Resourcess12
Resourcess14

Strength of cooperation with public authorities

Strength of cooperation with finance institutions

Strength of cooperation with higher education institutions
Strength of cooperation with R&D institutions

Strength of cooperation with service suppliers

Strength of cooperation with suppliers of components
Access to institutions of technological research

Access to professional institutions related to core activity of company
Access to institutions that promote cluster governance
Access to credit

Availability of skilled worker in the region

Reputation of the region

Relations of horizontal cooperation between companies
Customers in the region

Competitors in the region

Fairs and exhibitions

Source: author’s systematization based on survey data.
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The factor analysis results are presented in a form of a factor matrix. Each
factor is represented by column of the matrix. Each column contains factor
loadings for each variable on each factor. Factor loading is the correlation
between the original variable and the factor. Table 10 presents a rotated factor
solution. This solution is obtained using principal component analysis with varimax
rotation. Four factors that meet eigenvalue criterion are obtained, accounting for
79.6 percent of the total variance. First factor accounts for 25.9%, second for
24.4%, third for 16.9% and forth for 12.4%. The lowest acceptable level of the
percentage of variance explained in social sciences is 60% (Hair, Tahtam,
Anderson, 2010). Since the first factor has positive high factor loadings on the
variables: "Strength of cooperation with public authorities”, “Strength of
cooperation with finance institutions"”, “Access to local services” and “Reputation
of the region*, *Access to institutions that promote cluster governance” (e.g. AIK —
Croatian Agency for investments and competitiveness), “Relations of horizontal
cooperation between companies (the existence of partnerships or companies in
the sector/industry network)” and *Access to fairs and exhibitions” it is labelled as
“Cooperation with other institutions (public, finance, AIK)"”, “Access to fairs and to
relations of horizontal cooperation between companies (the existence of
partnerships or companies in the sector/industry network)”. The second factor has
high positive loading on the variable "This cluster readily accepts new members to
its network of exchange partners in the cluster’, "Strength of cooperation with
higher education insfitutions”, "Strength of cooperation with R&D institutions”,
"Access to institutions of technological research (i.e. universities, public institutes)"
and "Access to professional institutions related to core activity of company (i.e.
associations, cooperatives and others)". This factor was named "Strong
cooperation with scientific, high education and research institutions, openness of
the cluster". The third factor is named “Access to credit, access to customers and
competitors”. The fourth factor labelled "Strong cooperation within the cluster" has
high positive loadings on the variables "Long-lasting relationships with actors in this
cluster”, "Frequent cooperation with exchange partners", "Established connections
to a range of companies, differing in size, age, capabilities, in the industry".

Table 10 Varimax rotated factor matrix

F1 F2 F3 F4
ClusterCooperl 0.27 | 0.01 0.10 0.82
ClusterCooper2 0.31 0.29 | 0.9 0.80
ClusterCooper3 -0.12 | 0.12 | 0.10 0.73
ClusterCooper4 -0.05 | 035 | 0.45 0.38
ClusterCooper5 0.28 | 0.80 | 0.27 0.18
ExternalCooperl 0.72 0.19 0.26 0.37
ExternalCooper2 0.82 | 0.25 | 0.29 0.18
ExternalCooper3 033 | 0.82 | 0.27 0.03
ExternalCooper4 0.40 | 0.80 | 0.10 0.10
ExternalCoopers 0.76 0.45 0.19 0.19
ExternalCooper7 0.61 0.55 | 0.10 0.26
Resourcess| 0.33 0.74 | 0.9 0.26
Resourcess2 0.56 0.67 0.24 0.10
Resourcess3 0.60 0.50 0.44 0.04
Resourcessé 0.30 0.05 0.81 0.13
Resourcess8 0.63 0.44 | 0.45 0.09
Resourcess? 0.59 0.39 0.48 -0.02
Resourcess11 0.33 0.40 0.74 0.09
Resourcess12 0.24 0.24 | 0.85 0.23
Resourcess14 0.84 0.33 0.18 -0.06

Source: author’s calculation.

55



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 3, No. 2, 2017, pp. 39-61

The second factor analysis was used to identify key dimensions of performance
of the companies, which are members of the cluster, of performance of the
cluster and of the impact of the cluster on the performance of the clustered
companies. Six items were used as input variables which measure the impact of
cluster specific conditions on the clustered company performance, seven
variables which measure the performance of the cluster itself, two items
measuring the effectiveness of the work of the cluster, and thirteen items were
used which measure the impacts of cluster membership on way of doing business
of the companies studied (Table 11).

Table 11 Input variables for the second factor analysis

Code Description of the variable
RESULTI1 Cluster has helped the company increase revenues.
RESULT2 Cluster has led to increased employment.
RESULT3 Cluster has promoted export of higher value added products.
INTERNATRESU1 Cluster has improved international competitiveness of company.
INTERNATRESU2 Cluster has led to increased collaboration with International companies within GVCs
INTERNATRESU3 Cluster has increased FDI.

CLUSTERSUCCESSI Cluster has led to closer industry-academia ties.

CLUSTERSUCCESS2 The relationship among actors in cluster can be considered highly cooperative.
CLUSTERSUCCESS3 Cluster has led to closer ties with other companies within the cluster.
CLUSTERSUCCESS4 The cooperation with other cluster members has led to higher level of trust.
CLUSTERSUCCESS5 Izﬁscooperoﬁon with other cluster members has led to the fransfer of knowledge and
CLUSTERSUCCESS6 New technologies have emerged through cluster.

CLUSTERSUCCESS7 Cluster has met its goals.

CLUSTERSUCCESS8 Cluster has been disappointing, no changes.

CLUSTERSUCCESS? Cluster has been mostly talk, not much action.

CLUSTERSUCCESS10 | Sharing skills and knowledge.

BUSINESS1 Fast restructuring of the company.

BUSINESS2 Improved access to distribution channels and supply.

BUSINESS3 Improved access to new technology.

BUSINESS4 Development of new products and services.

BUSINESSS Sharing costs and resources.

BUSINESS6 Decreasing the risk of diversification.

BUSINESS7 Meeting tfechnological standards.

BUSINESS8 Overcoming regulatory barriers.

BUSINESS? Improved quality of products and services.

BUSINESS10 Shorter time of response to clients’ requirements.

BUSINESS11 Infroduction of new methods of products intfroduction and distribution channels.
BUSINESS12 Infroduction of new methods of setting prices of goods and services.
BUSINESS13 Improved access and expansion to new markefts.

Source: author’s systematization based on survey data.

After justification of the use of analysis, principal component analysis with
varimax orthogonal rotation was conducted. As a result, four dimensions were
extracted. The first dimension accounts for 25.9% of the total variance and has
high positive loadings on the variables related to the positive impact of the cluster
membership on the way of doing business of the clustered companies. Therefore,
this dimension is labelled as "Improved way of doing business of the companies".
Since the second dimension has high positive loadings on the variables related to
operational and finance based performance of the companies, it is named
"Improved finance-based performance of the companies" and it accounts for
19.4 percent of the total variance. The third extracted dimension has high positive
loadings on the variables measuring successful performance of the cluster, is
labelled ,,Cluster performance*, and accounts for 18.4 percent of total variance.
The fourth is named "Ineffectiveness of the CWC" (6.4%) as it has high positive
loadings on the variable measuring ineffectiveness of the cluster
(“disappointment with the cluster activity”). The fifth dimension is labelled “Sharing
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skills and knowledge” since it has high and positive factor loadings on the variable
"Sharing skills and knowledge" and accounts for 5.8% of total variance.

Regression analysis

According to cluster theory, the cluster networking and cooperation (relations of
competition, collaboration, and cooperation) have positive impact on
productivity, innovation and economic performance of the clustered companies
(Devereux, Griffith, Simpson 2007, Ellison, Glaeser, Kerr, 2010). Therefore, it is
interesting to identify the factors that affect the economic performance of the
connected companies (Kim, Oh, 2004).

The multiple regression analysis was used to examine the relationship between
cooperation and networking provided by the cluster and the performance of the
clustered companies. There are several independent variables in mulfiple
regressions on one side of the equation and one dependent variable on the other
side. The combination of variables can be considered a dimension among several
variables that predicts the dependent variable. For each value of the
independent variable x, a value of dependant variable y is associated. We
choose to see a model where the business success of the companies studied
plays a role of the dependent variable. The independent variables are those for
which we performed first factor analysis (Cooperation with public, financial
institutions and AIK, access to horizontal cooperation, access to fairs (X1);
Cooperation with scientific, high education and research institutions (X2); Access
to credit, access to customers and competitors (X3) and Cooperation within the
cluster (X4):

Yi = Bo + B1Xis + BoXiz + B3Xiz + PaXia + &, 1 =1,2,...,n (1)

Table12 Summary of regression results, dependent variable Business success
(finance-based performance) of the companies members of the Croatian Wood

Cluster
Number of obs. = 34
F(4,29)=3.93
Prob>F=0.0114
R-squared = 0.3515
Adj R-squared = 0.2620
Variable Coeff. Std. Err. t p-value 95% Conf.
Cooperation with public, financial 0.434 0.150 2.90 0.007* 0.128 0.739
institutions and AIK, access to horizontal
cooperation, access to fairs
Cooperation with scientific, high 0.137 0.150 0.91 0.369 | -0.169 0.442
education and research institutions
Access to credit, access to customers 0.370 0.150 2.47 | 0.019** 0.064 0.676
and competitors
Cooperation within the cluster 0.090 0.150 0.60 0.554 | -0.216 0.395
Constant 0.000 0.147 0 1 -0.301 0.301

Note: *significant at the 0.01 level, **significant at the 0.05 level.
Source: author's calculation.

As hypothesized, regression results provided evidence that cooperation of the
cluster with public (especially with the AIK) and financial institutions, as well as
access to cluster resources (such as horizontal cooperation and fairs) are
positively and significantly associated with finance-based performance of the
clustered companies, supporting H1. Also, as can be observed in Table 12 the
access to cluster resources such as credit, customers and competitors has a
significant positive effect on finance-based performance of the clustered
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companies, confirming the third research hypothesis (H3). On the other hand,
hypothesis H2 and H3 for directionally are hypothesised, but they are not found to
be statistically significant. The reported results shows that cooperation among
cluster members and cooperation with scientific, high education and research
institutions have positive, but no significant relationship with the clustered
companies finance-based performance. Therefore, H2 and H4 are not supported.

Conclusions

This paper shows the impact of cluster membership on the performance of the
clustered companies on the example of the Croatian Wood Cluster. While most
previous studies indicates the potential positive effects of cluster networking, the
results of the conducted research suggest that clustering is generally not
perceived as significantly important for the performance of the companies
included in the study. It can be concluded that the respondents do not think that
cluster resources have a significant influence on the competitiveness of their
company, they also see a relatively higher importance for the competitiveness of
their companies in areas such as the access to fairs and exhibitions, and access to
the institutions for technological research (i.e. universities, public institutes),
professional institutions related to the company’s core activity (i.e. associations,
cooperatives and others) and availability of skiled worker in the region
(surrounding counties). Cluster members mostly do not think that the membership
in this cluster has affected the performance of their company in the recent
period, especially regarding employment, investment, competitiveness, revenues
etc. These results have interesting implications for policy makers and cluster
management. This will let both policy makers and managers of business cluster
make decisions that enhance the performance of business clusters and the
clustered companies.

Namely, the respondents saw weaknesses in all given aspects of the Croatian
business environment, most negative attitude are recorded towards the
government policy in general as well as to the industrial policy. Additionally, as the
most common barriers to the development of the Croatian Wood Cluster
respondents recognised current government measures, lack of financial resources
and lack of capacity of the cluster. According to survey results, in order to
improve the performance of business cluster, public policy makers should
stimulate the development of new innovative products and improvement of
regulatory policies; stimulation of the application of advanced technologies (KET)
in the sector and lobby by the Croatian government for the development of
infrastructure and related institutions. Results of the research also suggest that the
most important government policies are found in four areas: financial support to
individual companies’ projects, provide information on different fields, support of
infrastructure (both physical and knowledge infrastructure), provide information
on export market, support to research programmes. These results open a deep
line of study. Previous researches have shown that although Croatia has
developed institutional network for cluster policy which is in compliance with the
EU standards in this area, implementation of cluster policy as well as the
coherence and coordination of all competent authorities and stakeholders is
guestionable (Dragicevi¢, Obadi¢, 2013). According to Dragicevi¢ and Obadic
(2013) as a prerequisite for the development of clusters, cluster mapping has to be
carried out and. It is necessary to identify the location for the development of
industrial clusters and thus to identify local and regional competitive advantages
(Dragicevi¢, Obadic¢, 2013).
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Finally, the survey results were used to examine the relationship between
cooperation and networking provided by the cluster and performance of the
clustered companies. Conducted regression suggest that business success of the
clustered companies is significantly predicted by cooperation with public
institutions, financial institutions and professional institutions such as the Agency for
Investments and Competitiveness; access to cluster resources such as horizontal
cooperation, fairs, exhibitions and access to credit, customers and competitors
provided by the CWC. It can be concluded that for small and developing
businesses, these aspects of the membership in a cluster may aid the firm in @
faster growth, recognition, and status within the market.

However, this research has several methodological limitations that should be
underlined and noted to point to lines for future research. The study is conducted
in a specific sector and the research was conducted by using cross-sectional
sample design at one given time point. Therefore, obtained results are just
indicative and might not be e generalizable for all industries in Croatia. Since the
results are based on survey conducted on the sample of the clustered
companies, in order to obtain stronger conclusions, the economic performance
of the clustered companies might be compared with performance of the
companies outside the clusters. On this basis, future research could follow
directions: (1) expansion of the scope of the research so that includes other
important industrial clusters in Croatia (2) application of the longitudinal sample
design in order to examine the causalities (3) conducting dynamic comparison of
the operational performance between clustered and non-clustered companies in
Croatia.
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Abstract

Computer and mobile technology, Internet use and e-commerce have grown
enormously in recent years. The main aim of this paper was to analyse the e-
commerce of Croatia, the European Union (EU) countries and the post-fransition EU
countries. Due to technological progress, the paper among other things, analyses
the tfrend of online purchase at the Croatian and the EU level. The analysis revealed
the presence of a linear trend. Furthermore, hierarchical and non-hierarchical cluster
analyses were used to classify the countries, first at the EU level and then at the level
of the post-transition EU countries. Two variables, the Internet use expressed as a
percentage of individuals with the last Internet use in the last 12 months and the
Internet purchases expressed as a percentage of individuals with the last online
purchase in the last 12 months were used to classify those countries. According to
Ward’'s method with squared Euclidean distances and dendrogram, the countries
were classified into three clusters, which were then used as the basis for the k-means
method. Finally, the cluster analysis resulted in the following three clusters: most
developed, developed and less developed. Croatia was classified in the less
developed cluster at the level of the EU countries, while at the level of the post-
transition EU countries it was classified in the developed cluster.
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E-commerce in Croatia is increasingly evolving due to the increasing use of Internet
in business. In Croatia, e-commerce offers a small proportion of products and
services that can be an advantage for those who are involved in e-commerce
business. Potential obstacles in Croatia are customers who are sfill furning to
traditional forms of trade, and most often due to the lack of confidence in the
security of payment and providing personal data for online purchases. Therefore, the
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customers need to be educated what they can expect and how they can protect
themselves. In Croatia, great interest has been shown for the development of e-
commerce, especially by adopting laws related to e-commerce.

E-commerce has many advantages, but also some disadvantages. Apart from
the global marketplace offered by e-commerce, another advantage is manifested
in the working hours of 24 hours a day, 7 days a week, 365 days. Furthermore, price
comparison is an advantage, as well as available reviews and experiences of other
customers, not only about the product or service, but also about the company
concerned. Furthermore, there is possibility to search products and services from
home and thus saving time.

On the other hand, there are some disadvantages of e-commerce, for example,
it is necessary to wait for delivery of the purchased product, then the possibility of
false sellers, wrong delivery, or even non-delivery. Besides, for customers who want to
try a product, such as clothing or footwear, online purchasing can be an obstacle.
Also, entering the necessary data for an e-order requires some time, and there is a
possibility for an error while entering the data, then distrust and concern for customer
safety as customers want to keep their privacy and protect personal information. E-
transactions require personal information, bank account information or credit card
number and customers are afraid that the data and funds in the account will be
used unauthorized.

Any negative customer experience is harmful for e-commerce and it is therefore
necessary to implement market regulation and verification of companies that exist
on the Internet.

Knezevic, Jakovic and Strugar (2014) present the research results about the
experiences and aftitudes of students’ population within faculties of economics and
business in Croatia about online shopping. Their research revealed that online buyers
are positive about the conveniences of online shopping and that non-online buyers
are critfical towards the difficulties in online shopping.

Saprikis, Chouliara and Vlachopoulou (2010) examined the opinions of Greek
university students’ towards online shopping. The outcomes revealed the significant
differences among the online shoppers and non-online shoppers, where online
shoppers had higher expectations regarding the risk and privacy policy.

Furthermore, several Croatian authors have analyzed internet purchases and also
internet booking (Dumici¢, Ceh Casni, Pali¢, 2014, Dumicic¢, Zmuk, Mihajlovic, 2016).

Bezi¢c and Gasparin (2009), as the main difficulties of e-commerce implementation
in Croatia at that time, mentioned difficulties related to inability of financing, staff
inadequacy and the inability of hiring additional workers to maintain an e-
commerce system. On the other hand, the most important external obstacles are
insufficient tfransaction security, fear of hackers and viruses, the small potential of e-
commerce users, the inadequacy of infrastructure, and lagging in technology. These
days we can conclude that there are still many of these difficulties.

The development of information technology created social networks that are also
the future of e-commerce. Grbavac and Grbavac (2014) state that social networks
are the most popular global communication phenomenon. The reason is that man is
a social being and is attracted to and interested in social communication. The
authors further point out that the main features of all social networks are universal
communication tools and techniques, as well as a shared interest that holds groups
of people together. The future of social networks and the development of sales lie
precisely in listening to the needs of users and rapidly adjusting retailers to the
amount of users.
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Sfenrianto et al. (2017) compared e-commerce and social media in Indonesia.
They concluded that usability and online trust are the factors that influence the
buying decision in e-commerce and that interactivity and marketing mix are the
factors that influence the buying decision in social media. Furthermore, the authors
point out that in Indonesia, trading through social media is older than e-commerce,
and some products can be found only in social media.

Social networks are newer forms of communication over the Internet, both for
individuals and for companies, and are an excellent tool for promoting and selling
products. Since there is a possibility of commenting on social networks, all
prospective buyers can find out what experiences the buyers had with the
purchased product or the company itself. Therefore, it is necessary to be very careful
because information is exchanged very quickly on social networks. Furthermore, due
to the ability to easily monitor and analyze customer information, companies can
interact with customers and respond quickly and efficiently to their needs.

In the context of shopping through social networks, there are many different
promotional activities by connecting a larger number of companies. For example, a
Croatian brand of women's clothing was associated with a hairdressing and beauty
salon and launched a giveaway that functioned in a way that it was necessary to
become a companion to all three profiles on a particular social network and to tag
certain pictures on all three profiles. At the end, one girl was chosen by random
selection and won a free hairstyle, makeup and dress. This activity is a great example
of how all three profiles increased their exposure to a larger number of followers,
attracted their attention, and got new customers.

Data and methodology

The paper starts with the hypothesis of e-commerce growth. The next hypothesis is
that Croatia is going to classify in the group with the developed post-transition
countries. Empirical analysis was conducted in few steps. First, the online purchase
for the period from 2007 to 2016 was analyzed for Croatia and then for the EU
countries. Furthermore, various cluster analyses were conducted to classify countries
in homogenous groups and also to identify in which group of countries Croatia is
going to be classified. The analysis was run for 28 EU countries and then for the
following eleven post-transition EU countries: Bulgaria, Croatia, Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia.

Two chosen variables for e-commerce analysis are as follows: Internet use
expressed as a percentage of individuals with last Internet use in the last 12 months
(Eurostat, 2017a) and Internet purchases expressed as a percentage of individuals
with last online purchase in the last 12 months (Eurostat, 2017b). The last available
data for those selected variables were for 2016.

For the classification of the observed countries cluster analysis was used because
it classifies similar observations in homogeneous groups, or clusters. Hierarchical and
non-hierarchical cluster analyses were conducted, first for the EU countries and then
for the post-transition EU countries which are already listed. Various methods of
hierarchical cluster analysis were carried out and the Ward's method gave the best
solution. After the hierarchical cluster analysis revealed the number of clusters, K-
means non-hierarchical cluster analysis was performed on selected number of
clusters. Finally the results of cluster analyses were compared.
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Trend analysis of e-commerce for Croatia and the EU-28

countries

Computer and mobile technology have grown tremendously in recent years. The
use of the Internet has also grown. Consequently, it is expected an increase in e-
commerce. Therefore, the frend analysis of online purchase was carried out at the
Croatian and at the EU level.

Figure 1 shows Internet purchases expressed as a percentage of individuals with
last online purchase in the last 12 months for Croatia. It can be seen that there is an
obvious presence of a linear trend. Therefore, the trend analysis was conducted. The
R-squared is 0.9815 and shows that for a given 10-year period the linear trend model
explains more than 98% of the variation in the percentage of people who purchased
online. The p-value for the regression slope coefficient is 0.000 and this means that
time (t) explains a significant portion of the variation in the percentage of people
who purchased online.
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Figure 1 Percentage of individuals with last online purchase in the last 12 months,
Croatia
Source: authors’ creation, Eurostat, 20174, b.

Figure 2 shows Internet purchases expressed as a percentage of individuals with
last online purchase in the last 12 months for the EU countries. It is apparent the
existence of a linear frend and also the frend analysis was conducted. The R-
squared is 0.9944 and shows that for a given 10-year period the linear trend model
explains more than 99% of the variation in the percentage of people who purchased
online. The p-value for the regression slope coefficient is 0.000 and this means that
time (t) explains a significant portion of the variation in the percentage of people
who purchased online.
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Figure 2 Percentage of individuals with last online purchase in the last 12 months, EU-
28
Source: authors’ creation, Eurostat, 2017a, b.

As mentioned above, there is a significant presence of the linear trend in both
analysis, respectively for Croatia and 28 EU countries. Also it can be noted that the R-
square is slightly larger for the EU countries.

Cluster analysis of the EU-28 countries and the post-

transition European Union countries

Since there is an increase in online purchase, the cluster analysis was conducted to
identify the countries with which Croatia will classify in the analysis of EU countries,
but also in the analysis of the post-tfransition EU countries.

Kurnoga Zivadinovic, Dumicic and Ceh Casni (2009) used the cluster analysis to
classify European countries according to the selected structural economic indicators
where Croatia was grouped with the countries that have similar political and
historical background, post-transition countries. Simurina, Kurnoga and Knezevic¢
(2017) classified the post-transition EU countries according the variables on social
spending and income inequality, such as unemployment and Internet use where
Croatia was grouped with Slovakia due to their high unemployment rates.
Furthermore, Bulgaria, Lithuania and Romania were grouped together because they
have low Internet use. Authors concluded that the results of cluster analysis support
the notfion that post-transition countries experience similar problems regarding
income inequality.

Hierarchical and non-hierarchical cluster analyses were performed on two
variables: Internet use and online purchase. The hierarchical cluster analysis was
used to find out the number of clusters and then the non-hierarchical cluster analysis
was performed on the selected number of clusters.

First, the cluster analysis was run on 28 EU countries. Several methods of
hierarchical cluster analysis were conducted and the Ward's method provided the
best solution. Figure 3 gives the dendrogram according to which two to five clusters
could be chosen. In the solutions from two to four clusters Croatia was classified
constantly with Greece, Portugal, Italy, Lithuania, Cyprus, Bulgaria, and Romania. In
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the five-cluster solution Croatia was stayed with Greece, Portugal, Italy, Lithuania,
and Cyprus and Bulgaria, and Romania were separated in the fifth cluster. In all
solutions from two to five clusters the following six countries were classified constantly
together: Denmark, Germany, Luxembourg, Netherlands, Sweden, and United
Kingdom. Finally, the three-cluster solution was chosen because of the linkage
distances and intuitive interpretation.

Belgium |
Estonia

Ireland
Austria
Slov akia
France
Finland

Czech Republic
Spain

Latvia

Malta

Hungary
Poland
Slovenia |
Denmark }
United Kingdom
Luxembourg
Germany
Netherlands
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Romania
Greece |

———p——

T—r—

.

Portugal
Italy
Croatia
Lithuania
Cy prus

0 2000 4000 6000 8000 10000 12000 14000 16000

Linkage Distance

Figure 3 Dendrogram of EU-28 countries, 2016, Ward's method, squared Euclidean
distances
Source: authors’ creation, Eurostat, 2017a, b.

Table 1 gives the results of clustering for the chosen three-cluster solution
according to Ward's method with squared Euclidean distances. The first cluster
consists of six most developed countries as it was previously listed. The second cluster
consists of fourteen developed countries where seven of them are post-transition
countries (Czech Republic, Estonia, Latvia, Hungary, Poland, Slovenia, and Slovakia).
The third cluster consists of eight less developed countries, of which four are post-
transition countries (Croatia, Lithuania, Bulgaria, and Romania).

Table 1 Clusters, EU-28 countries, 2016, Ward's method, squared Euclidean

distances
Clusters Countries
Cluster 1, most developed | Denmark, Germany, Luxembourg, Netherlands, Sweden,
Cluster United Kingdom

Cluster 2, developed cluster Belgium, Czech Repubilic, Estonia, Ireland, Spain, France,
Latvia, Hungary, Malta, Austria, Poland, Slovenia,
Slovakia, Finland

Cluster 3, less developed | Bulgaria, Greece, Croatia, Italy, Cyprus, Lithuania,
cluster Portugal, Romania

Source: authors’ creation, Eurostat, 20174, b.

After the hierarchical cluster analysis, the non-hierarchical cluster analysis was run
for the three-cluster solution that was chosen by the Ward's method. K-means
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method was performed and the results are given in Table 2 it can be seen that only
difference from the hierarchical cluster analysis is in the clustering of France and
Finland. Those two countries were classified to the most developed cluster. The
structure of the less developed cluster remained the same.

Table 2 Clusters, EU-28 countries, 2016, k-means method

Clusters Countries
Cluster 1, most developed Denmark, Germany, France, Luxembourg, Netherlands,
cluster Finland, Sweden, United Kingdom

Cluster 2, developed cluster | Belgium, Czech Republic, Estonia, Ireland, Spain, Latvia,
Hungary, Malta, Austria, Poland, Sloveniaq, Slovakia,
Cluster 3, less developed Bulgaria, Greece, Croaftia, ltaly, Cyprus, Lithuania,
cluster Portugal, Romania

Source: authors' creation, Eurostat, 2017a. b.

From the plot of means for each cluster shown in Figure 4 it is apparent that the
first cluster has the highest values for both variables, which confirms the choice of
cluster name, most developed cluster. The third cluster, in which Croatia was
classified, has the smallest values for both variables, and this also confirms the choice
of the cluster name, less developed cluster. Furthermore, it is evident that the second
cluster has values between the values for the first and the third clusters which is also
in accordance with the given cluster name, developed cluster.
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Figure 4 Plot of means for each cluster, EU-28 countries, 2016, k-means method
Source: authors' creation, Eurostat, 2017a, b.

Since Croatia is a post-transition country, the following analysis was conducted on
the post-transition EU countries. Again the hierarchical and non-hierarchical cluster
analyses were performed on two variables: Internet use and online purchase. Figure
5 shows the dendrogram obtained by the hierarchical Ward's method. Based on the
dendrogram, the linkage distances and intuitive interpretation the three-cluster
solution was selected.
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Figure 5 Dendrogram of post-transition EU countries, 2016, Ward's method, squared
Euclidean distances
Source: authors' creation, Eurostat, 2017a, b.

Table 3 shows the structure for those three chosen clusters according to Ward's
method with squared Euclidean distances. It can be seen that the clusters are again
named: most developed, developed and less developed. First cluster named most
developed cluster consist of two countries: Estonia and Slovakia. Those two countries
have the highest values for both variables, respectively the Internet use and online
purchase.

Table 3 Clusters, post-fransition EU countries, 2016, Ward's method, squared
Euclidean distances

Clusters Countries
Cluster 1, most developed Estonia, Slovakia
cluster
Cluster 2, developed cluster Czech Republic, Croatia, Latvia, Lithuania,
Hungary, Poland, Slovenia
Cluster 3, less developed cluster | Bulgaria, Romania

Source: authors’ creation, Eurostat, 2017a, b.

Table 4 Clusters, post-transition EU countries, 2016, k-means method

Clusters Countries
Cluster 1, developed cluster Croatia, Latvig, Lithuania, Hungary, Poland, Slovenia
Cluster 2, less developed cluster | Bulgaria, Romania
Cluster 3, most developed Czech Republic, Estonia, Slovakia
cluster

Source: authors’ creation, Eurostat, 2017a, b.

After the hierarchical cluster analysis was carried out, the non-hierarchical cluster
analysis was then run on three clusters that were chosen by the Ward's method. K-
means method was performed on two variables: Internet use and online purchase.
The results of clustering are given in Table 4. The only difference from the hierarchical
cluster analysis results is in the clustering of Czech Republic which was now classified
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to the most developed cluster. It has already been stated that Estonia and Slovakia
have the highest values for both variables, the Internet use and online purchase.
Furthermore, Czech Republic has also one of the highest values for the variable
Internet use, as well as Estonia and Slovakia and is therefore classified in the most
developed cluster.

Figure 6 shows the plot of means for each cluster given by the k-means method. It
is evident that the third cluster has the highest values for both variables, which
confirms the choice of cluster name, most developed cluster. Furthermore, the
second cluster, which consists of Bulgaria and Romania, has the smallest values for
both variables and this also confirms the choice of the cluster name, less developed
cluster. The first cluster, in which Croatia was classified, has values between the
values for the second and the third clusters which is also in accordance with the
given cluster name, developed cluster.
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Figure 6 Plot of means for each cluster, post-tfransition EU countries, 2016, k-means
method
Source: authors’ creation, Eurostat, 2017a, b.

The results of conducted cluster analyses on two variables, Internet use and online
purchase, revealed that Croatia was classified: in the less developed countries in the
clustering of the EU countries; in the developed countries in the clustering of the post-
transition EU countries.

Conclusions

Technology, Internet, and e-commerce have developed considerably in recent
years. E-commerce offers to buyers more choices, time and money saving, and easy
buying, so it is no wonder that it is increasing. There are also some disadvantages of
e-commerce, such as waiting for delivery, wrong delivery, non-delivery, or distrust
and uncertainty of buyers. Despite these shortcomings, e-commerce finds its way o
buyers, both in the EU and in Croatia.

The main aim of this paper was to analyze the e-commerce of Croatia and the EU
countries, especially the post-transition EU countries because Croatia is one of them.
Trend analysis was first carried out and showed the existence of the linear frend in
online purchase, both in Croatia and in the EU.
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Furthermore, another aim was to identify with which countries Croatia is classify
according to the Internet use and online purchase, first in the group of 28 EU
countries and then in the group of 11 post-transition EU countries. Cluster analysis has
classified countries into three clusters in both analysis: most developed, developed
and less developed. Croatia was classified in the less developed countries in the
clustering of the EU countries and in the developed countries in the clustering of the
post-fransition EU countries. This cluster solution is in accordance with the values of
analyzed variables, respectively Internet use and online purchase.

In this research, only post-transition EU countries were analyzed and in further
research all post-transition European countries could be included. Furthermore, a
larger number of variables would be included in the next research, concerning the
portable devices and mobile connection to the internet. Another limitation of this
research is the length of the time series so it should be longer period in further
research.

References

1. Bezi¢ H., Gadparin, A. (2009). ElektroniCka tfrgovina u malim i srednjim poduzecima
Republike Hrvatske. Ekonomski vjesnik: Review of Contemporary Entrepreneurship,
Business, and Economic Issues, Vol. 22, No. 2, pp. 266-281.

2. Dumici¢, K., Zmuk, B., Mihajlovi¢, I. (2016). Panel Analysis of Internet Booking of Travel and
Holiday Accommodation Indicators. Inferdisciplinary Description of Complex Systems, Vol.
14, No. 1, pp. 23-38.

3. Dumici¢, K., Ceh Casni, A., Palié, I. (2014). Internet Purchases in European Union Countries:
Multiple Linear Regression Approach. International Journal of Social, Human Science and
Engineering, Vol. 8, No. 3, pp. 193-199.

4. Grbavac, J., Grbavac, V. (2014). Pojava drustvenin mreza kao globalnog
komunikacijskog fenomena. Media, Culture and Public Relations, Vol. 5, No. 2, pp. 206-
219.

5. Eurostat (20174a). Internet use, Available at
http://appsso.eurostat.ec.europa.eu/nui/show.doedataset=isoc_ci_ifp_iu&lang=en
[02 October 2017].

6. Eurostat (2017b). Internet purchases. Available at
http://appsso.eurostat.ec.europa.eu/nui/show.dogdataset=isoc_ec_ibuy&lang=en
[13 September 2017].

7. Knezevic, B., Jakovic, B., Strugar, I. (2014). Potentials and problems of Internet as a source
of purchasing information — experiences and attifudes of university students in Croatia.
Business, Management and Education, Vol. 12, No. 1, pp. 138-158.

8. Kurnoga Zivadinovic, N., Dumicic, K., Ceh Casni, A. (2009). Multivariate Analysis of
Structural Economic Indicators for Croatia and EU 27. Proceedings of the 2nd WSEAS
International Conference on Multivariate Analysis and its Application in Science and
Engineering (MAASE'09), pp. 134-139.

9. Saprikis, V., Chouliara, A., Vlachopoulou, M. (2010). Perceptions towards Online Shopping:
Analyzing the Greek University Students’ Attitude. Communications of the IBIMA, Vol.
2010, pp. 1-13.

10. Sfenrianto, S., Wang, G., Halim, A., Fagjar, A. N. (2017). Comparative analysis of e-
commerce and social media based frading in Indonesia. IOP Conference Series:
Materials Science and Engineering, pp. 1-7.

11. Simurina, N., Kurnoga, N., KneZevi¢, B. (2017). Cluster Analysis of the Post-Transition
Countries of European Union According to the Income Inequality and Social Spending.
Proceedings of the 14th International Symposium on Operational Research in Slovenia
(SOR'17), pp. 344-349.

71



Croatian Review of Economic, Business and Social Statistics (CREBSS)
UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 3, No. 2, 2017, pp. 62-72

About the authors

Natasa Kurnoga is an Associate Professor at the Department of Statistics, Faculty of
Economics and Business, University of Zagreb, Croatia. She teaches courses: Stafistics, Business
stafistics and Methods of multivariate analysis. Her research interests include stafistics for
business and economics, especially the multivariate data analysis. She participated in
numerous projects and published more than forty papers in scientific journals, conference
proceedings and books. She is the reviewer for several international scientific journals. Author
can be contacted at nkurnoga@efzg.hr.

Ana Sliskovié is a Master of Economics (mag. oec.). She finished a graduate study program
at the Faculty of Economics and Business Zagreb, University of Zagreb, Croatia. During that
fime, she gained experience on various student jobs in companies like Hrvatski telekom d.d.,
Robert Bosch d.o.o., Novartis d.o.o. and others. She is currently working in a pharmaceutical
company Astellas d.o.o. Also, she volunteered in a student association eStudent and spent
one summer in USA, working and learning language. Author can be conftacted af
ana.sliskovic l@gmail.com.

72



Croatian Review of Economic, Business and Social Statistics (CREBSS)
UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 3, No. 2, 2017

Croatian Review of Economic, Business and Social Statistics (CREBSS)
Journal homepage: http://www.hsd-stat.hr/en/crebss_en/

UDK: 33;519,2

DOI: 10.1515/crebss

ISSN 1849-8531 (Print)
ISSN 2459-5616 (Online)
(Online Available at De Gruyter Open: hitps://www.degruyter.com/view/j/crebss)

Instructions for Authors

Original, not yet published scientific and highly professional papers in English should be provided.
Prior to the main text of the paper, the Author(s) information (Institution, affiliation, address, and e-mail
address), Abstract, Keywords, JEL classification, and Acknowledgments (if needed) have to be
provided. At the end, after the Conclusions and References, the Appendices, if needed, and the
authors’ short CVs should be given (at max. 600 characters with spacing).

Abstract should be should be brief and clear giving the point; up to 250 words contain the following
information:
o Maximum title length is 15 words. Title should be concise, informative and accurate.
¢ The paper should include the following: infroduction to the research problem and goal, with
theoretical background; literature review; precise research methodology description (data and
methods); the main results with discussion; and conclusions; ending with references. Necessary
tables and charts, as well as formulas, should be included. The expected scientific contribution
and usefulness of the paper, as well as limitations of the research, should be mentioned. The
Harvard referencing style should be followed.
¢ Length of the paper should be from 3,000 to 8,000 words.
e research problem and objective of the research,
o methodology short description (data and methods),
e the main results/ findings with discussion, and
e conclusions.
e Maximum é keywords are allowed, ordered alphabetically.
¢ JEL classification of the paper should be submitted according to the classification scheme available
at the link http://www.aeaweb.org/jel/jel class system.php
o If applicable, Acknowledgments may be added before proceeding fo the chapter Introduction.
e Curriculum Vitae (CV) of the author(s) should be provided at the end of the text with max. length of
200 words.

The following sections of the CREBSS paper are recommended:

e Infroduction (should contain clear description of the research problem, goal and hypothesis)

o Literature Review (should be relevant and recent with Harvard referencing style)

o Research Methodology

e Data (should be fully defined in space and time, with precise measurement units and data
sources)

e Methods (authors should mention only necessary notation, formulas and steps when
describing methods and developing models)

e Results / Findings and Discussion (clear inferpretations of the results should be given; limitations of the
research should be mentioned; it should be emphasised if there would be any new conftribution of
the paper; are there any further research that might be suggested)

e Conclusions (brief summary of the most important results and contribution; usefulness and
recommendations should be mentioned)

o References (referencing must strictly follow the recommendations for Harvard style see the template)

The CREBSS paper template is available online at De Gruyter Open website:
https://www.degruyter.com/view/supplement/s24595616 Paper Template.pdf

Authors should send their papers to the e-mail address: journal@hsd-stat.hr

Papers double-blindly reviewed and accepted by two independent reviewers are published in this
journal.

73


https://www.degruyter.com/view/j/crebss
http://www.aeaweb.org/jel/jel_class_system.php
https://www.degruyter.com/view/supplement/s24595616_Paper_Template.pdf
mailto:journal@hsd-stat.hr

Croatian Review of Economic, Business and Social Statistics (CREBSS)
UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 3, No. 2, 2017

Ethical Policy

Publication Ethics and Publication Malpractice Statement

For all parties involved in the act of publishing (the author, the journal editor(s), the peer reviewer and
the publisher) it is necessary to agree upon standards of expected ethical behaviour. The ethics
statements for Croatian Review of Economic, Business and Social Statistics are based on the Committee
on Publication Ethics (COPE) Best Practice Guidelines for Journal Editors.

Editor Responsibilities

Accountability

The editor of a peer-reviewed journal is responsible for deciding which articles submitted to the journal
should be published, and is accountable for everything published in the journal. In making these
decisions, the editor may be guided by the policies of the journal’s editorial board as well as by legal
requirements regarding libel, copyright infringement and plagiarism. The editor may confer with other
editors or reviewers when making publication decisions. The editor should maintain the integrity of the
academic record, preclude business needs from compromising intellectual and ethical standards, and
always be willing to publish corrections, clarifications, retractions and apologies when needed.
Fairness

The edifor should evaluate manuscripts for intellectual content without regard to race, gender, sexual
orientation, religious belief, ethnic origin, citizenship, or political philosophy of the author(s). The editor
will not disclose any information about a manuscript under consideration fo anyone other than the
author(s), reviewers and potential reviewers, and in some instances the editorial board members, as
appropriate.

Confidentiality

The editor and any editorial staff must not disclose any information about a submitted manuscript to
anyone other than the corresponding author, reviewers, potential reviewers, other editorial advisers,
and the publisher, as appropriate.

Disclosure, conflicts of interest, and other issues

The editor will be guided by COPE’s Guidelines for Retracting Articles when considering retracting,
issuing expressions of concern about, and issuing corrections pertaining to articles that have been
published in Croatian Review of Economic, Business and Social Statistics. Unpublished materials
disclosed in a submitted manuscript must not be used in an editor’s own research without the express
written consent of the author. Privileged information or ideas obtained through peer review must be
kept confidential and not used for personal advantage. The editor is committed to ensuring that
advertising, reprint or other commercial revenue has no impact or influence on editorial decisions.

The editor should seek so ensure a fair and appropriate peer review process. Editors should recuse
themselves (i.e. should ask a co-editor, associate editor or other member of the editorial board instead
to review and consider) from considering manuscripts in which they have conflicts of interest resulting
from competitive, collaborative, or other relationships or connections with any of the authors,
companies, or (possibly) institutions connected to the papers. Editors should require all conftributors to
disclose relevant competing interests and publish corrections if competing interests are revealed after
publication. If needed, other appropriate action should be taken, such as the publication of a
retraction or expression of concern.

Involvement and cooperation in investigations

Editors should guard the integrity of the published record by issuing corrections and retractions when
needed and pursuing suspected or alleged research and publicafion misconduct. Editors should pursue
reviewer and editorial misconduct. An editor should take reasonably responsive measures when ethical
complaints have been presented concerning a submitted manuscript or published paper.

Reviewer Responsibilities

Contribution to editorial decisions

Peer review assists the editor in making editorial decisions and, through the editorial communication
with the author, may assist the author in improving the manuscript.

Promptness

Any invited referee who feels unqualified to review the research reported in a manuscript or knows that
its timely review will be impossible should immediately noftify the editor so that alternative reviewers can
be contacted.

74



Croatian Review of Economic, Business and Social Statistics (CREBSS)
UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 3, No. 2, 2017

Confidentiality

Any manuscripts received for review must be treated as confidential documents. They must not be
shown to or discussed with others except if authorized by the editor.

Standards of objectivity

Reviews should be conducted objectively. Personal criticism of the author is inacceptable. Referees
should express their views clearly with appropriate supporting arguments.

Acknowledgement of sources

Reviewers should identify relevant published work that has not been cited by the authors. Any
statement that an observation, derivation, or argument had been previously reported should be
accompanied by the relevant citation. Areviewer should also call to the editor's attention any
substantial similarity or overlap between the manuscript under consideration and any other published
data of which they have personal knowledge.

Disclosure and conflict of interest

Privileged information or ideas obtained through peer review must be kept confidential and not used
for personal advantage. Reviewers should not consider evaluating manuscripts in which they have
conflicts of interest resulting from competitive, collaborative, or other relationships or connections with
any of the authors, companies, or institutions connected to the submission.

Author Responsibilities

Reporting standards

Authors reporting results of original research should present an accurate account of the work
performed as well as an objective discussion of its significance. Underlying data should be represented
accurately in the manuscript. A paper should contain sufficient detail and references to permit others
to replicate the work. Fraudulent or knowingly inaccurate statements constitute unethical behaviour
and are unacceptable.

Originality and Plagiarism

The authors should ensure that they have written entirely original works, and if the authors have used the
work and/or words of others that this has been appropriately cited or quoted.

Multiple, redundant or concurrent publication

An author should not in general publish manuscripts describing essentially the same research in more
than one journal or primary publication. Parallel submission of the same manuscript to more than one
journal constitutes unethical publishing behaviour and is unacceptable.

Acknowledgement of sources

Proper acknowledgment of the work of others must always be given. Authors should also cite
publications that have been influential in determining the nature of the reported work.

Authorship of a manuscript

Authorship should be limited to those who have made a significant confribution fo the conception,
design, execution, or interpretation of the reported study. All those who have made significant
confributions should be listed as co-authors. Where there are others who have participated in certain
substantive aspects of the research project, they should be named in an Acknowledgement section.
The corresponding author should ensure that all appropriate co-authors (according fo the above
definition), and no inappropriate co-authors are included in the author list of the manuscript, and that
all co-authors have seen and approved the final version of the paper and have agreed to ifs
submission for publication.

Hazards and human or animal subjects

If the work involves chemicals, procedures or equipment that have any unusual hazards inherent in their
use, the authors must clearly identify these in the manuscripf.

Disclosure and conflicts of interest

All authors should disclose in their manuscript any financial or other substantive conflict of interest that
might be constructed to influence the results or their interpretation in the manuscript. All sources of
financial support for the project should be disclosed.

Fundamental errors in published works

When an author discovers a significant error or inaccuracy in his/her own published work, it is the
author’s obligation to promptly notify the journal’s editor or publisher and cooperate with them either to
refract the paper or to publish an appropriate erratum.

Publisher’s confirmation

In cases of alleged or proven scientific misconduct, fraudulent publication or plagiarism the publisher, in
close collaboration with the editors, will take all appropriate measures to clarify the situation and to
amend the article in question. This includes the prompt publication of an erratum or, in the most severe
cases, the complete refraction of the affected work.

*kk

75



Croatian Review of Economic, Business and Social Statistics (CREBSS)
UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 3, No. 2, 2017




