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Summary

The share of small and medium-sized enterprises (SMEs) is largely present in forestry, especially in the segment re-
lated to non-wood forest products (NWEPs) in Europe. They are also a dominant category in entrepreneurship in
Serbia. Therefore, the subjects of this research were the companies operating in the sector of NWEPs, within specific
statistical regions of Serbia. The database of SMEs was obtained from 119 SMEs and the share of surveyed SMEs was
81.5%. The main research method was two-step cluster analysis. Questionnaire was used for the purpose of the re-
search. The aim of the research was to identify clusters in order to establish similarities within the defined clusters
and the differences among them. Spatial distribution of specific categories of NWEPs in nature (mushrooms, me-
dicinal and aromatic plants, honey and wild berries), contributed to the portfolio of the companies. This largely in-
fluenced clusters that are created by categories of products that are typical for certain statistical regions in Serbia.

KEY WORDS: cluster analysis, forest products, spacial distribution, Serbia, market.

INTRODUCTION
uvoD

Research related to small and medium-sized enterprises
(SMEs) and their clustering was intensified in the past de-
cade. Accordingly, many authors used cluster analysis based
on different variables that were of importance for their re-
search (Setyaningsih 2012). The transition to a market eco-
nomy has resulted in a large number of SMEs (Audretsch
and Thurik 2000; Jaouen and Lasch 2015) and they repre-
sent the dominant category of entrepreneurship in Serbia.
At the same time, they are the bearers of economic activi-
ties at the broader European level. Even in the developed
European economies, such as Britain, over 99% of compa-

nies are categorised as SMEs (Brinkley 2008). On the other
hand, in transitional and developing countries SMEs play
a very important role in such economic systems (Hunjra
2011; Kraja and Osmani 2013; Eniola and Ektebang 2014).
They are primarily enterprises involved in the field of trade.
The increase in the number of SMEs can significantly con-
tribute to the strengthening of the economy (Kurniawati
and Yuliando 2015). If one considers the forestry sector in
Serbia, primarily focused on gathering, processing and se-
lling of non-wood forest products (NWFPs) (Keca et al.
2013), small family businesses frequently employ less than
10 people. According to their product orientation, they are
primarily focused on purchase, processing and selling of
medicinal plants, mushrooms and berries. According to sta-
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tistical regions of the country, the dominance of certain ca-
tegories of NWFPs was recognised and hence the aim of
the research was clustering of the analysed companies ba-
sed on selected characteristics relevant for the research. The
purpose of the research was to identify clusters, establish
similarities within the defined clusters (Ferligoj 2003), and
diagnose the differences among them. The subjects of the
research were the companies operating in the sector of
NWEPs within four statistical regions of Serbia.

According to the research of Innovation Entrepreneurship
in Forestry in Central Europe (Rametsteiner et al. 2005), the
forestry innovation system is active in the fields of technolo-
gical and organisational innovations, and in the diffusion of
specific pre-selected innovations. Typical areas of activity are
mechanisation of forest work and the forming of forest
owners’ co-operations. With the exception of some selected
topics — such as bio-energy or forest education - product and
service innovations are rather disregarded. Specific support
aimed at the development of new products and service inno-
vations is practically missing (Rimmler et al. 2011; Posavec
etal. 2011). Most of the non-wood products market is weak
or underdeveloped, and its use is frequently unregulated due
to which direct financial benefits for the owner cannot be
exploited (Mavsar et al. 2008). The entire value chain from
the ensurance of non-wood forest products in the forest, to
the exploitation and recognition by the forest owners and
users (Merlo and Paveri 1997) and improvements in forest
management is considerably demanding (Pettenella et al.
2006; Posavec et al. 2010). It is influenced by both internal
factors, such as ecosystem capacity and external factors, de-
fined by interests and the requirements of the users and forest
managers (Vuleti¢ i et al. 2009). They are both influenced by
polical and legal framework in the country.

MATERIAL AND METHODS
MATERIJAL | METODE

In this study, the quantitative research approach was applied
(Dul and Hak 2008; Lamnek 2005). Way of data collection
was used as basic research technique (Lorenzini 2014). The
questionnaire was intended for representatives of SMEs
(i.e. owners, directors of enterprises, heads of the commer-
cial sector, etc.). The questionnaire consisted of 46 open and
closed-ended questions, divided in accordance with the an-
alysed market elements such as: product, price and promo-
tion. Basic database was obtained of SMEs. According to
this database, 146 SMEs were registered in 2014 in Serbia
and 119 SMEs were involved in purchasing, processing and
sale of NWEFPs which represented our sample’. The share
of surveyed SMEs was 81.5%. In order to make a compara-

* As the population was relatively small, sampling was not used in the research.
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bility of SMEs, primarily related to the socio-economic and
market aspects of NWEFPs, SMEs were divided by statistical
regions - Belgrade, Sumadija and Western Serbia, Southern
and Eastern Serbia and Vojvodina. Data collection was un-
dertaken in the period from 2010-2015.

Since the aim of this study was to develop a typology of
SMEs involved in purchasing, processing and sale of
NWEPs in Serbia, the answers to questions in Table 1 were
used as the basis of the typology. Due to the mixture of con-
tinuous and categorical variables, the survey data was ana-
lysed using a SPSS two-step cluster analysis as described by
Norusis (2008) and Shih et al. (2010). The first step of the
procedure entailed forming preclusters. The procedure first
assigned cases into small sub-clusters, then scanned the data
and, based on a distance measure, the SPSS software algo-
rithms determined whether the current case had to be
merged with a previously formed precluster or a new pre-
cluster needed to be started. When preclustering was com-
pleted, all cases in the same preclusters were treated as a
single entity. During the second step, the preclusters were
clustered by using a hierarchical clustering algorithm.

The clustering algorithm was based on a log-likelihood dis-
tance measure because both continuous and categorical var-
iables were used in the analysis. The distance between two
clusters depended on the decrease in the log-likelihood
when they were combined into a single cluster (Shih et al.
2010). The identified clusters were described concerning
the region, the core products, export markets, the condi-
tions under which the manufacturing process was per-
formed, problems in business and payment terms using
cross-tabulation. Finally, the validity of the independent
variables to predict cluster membership was assessed using
overall model quality (measure of cohesion and separation)
and discriminant analysis described by Hair et al. (2006).
All statistical analyses were carried out using SPSS 20 soft-
ware (Corp. 2011).

Moreover, indexes of dynamics were used (Stojkovi¢ 2001)
to show the relative movement of the purchase and place-
ment of NWEPs in time. For this purpose, the average an-
nual growth rate was used (Bartlett 1993; Liargovas and
Skandalis 2008) for certain categories of NWFPs. These
growth rates were determined for the purchase of NWFPs,
and for the placement on the domestic and foreign markets.
The structure of dominant NWEPs category was presented
for each cluster formed from the point of purchase, and
placement on domestic and foreign markets. The question-
naire included the features concerning the business activi-
ties of the company related to the purchase, the placement
on the domestic market and the export of NWFPs. The part
about products included a series of questions about the pur-
chase of raw materials, production, placement, plans for
capacity expansion and assortment. The part related to the
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Table 1 Variables used as a basis of the typology
Tablica 1 Koristene varijable kao osnova tipologije

®

Variable / Varijable Categories / Kategorije

Degree of utilization of installed capacity (%) / Stupanj iskoristenja instaliranih kapaciteta (%)

Total amount of raw materials purchased annually (t)

a) mushrooms; b) medical and aromatic plants; c) honey; d) berries /
Ukupna kolicina sirovina kupljenih godisnje (t)

a) gljive; b) ljekovito i aromaticno bilje; ¢) med; d) Sumsko voce

Continuous variable /
Neprekidne varijable

Continuous variable /
Neprekidne varijable

Quantities of products in a raw state purchased for the period 2007-2014 (average in t)

a) mushrooms; b) medical and aromatic plants; c) honey; d) berries /

Koli¢ine proizvoda u sirovom stanju kupljenih u razdoblju 2007-2014 (prosjek u t)

a) gljive; b) liekovito i aromaticno bilje; c) med; d) Sumsko voce

Continuous variable /
Neprekidne varijable

Final products sold on the domestic market for the period 2007-2014 (average in t)

a) mushrooms; b) medical and aromatic plants; c) honey; d) berries /

Finalni proizvodi koji se prodaju na domacem trZiStu za razdoblje 2007-2014 (prosjek u t)

a) gljive; b) liekovito i aromaticno bilje; c) med; d) Sumsko voce

Continuous variable /
Neprekidne varijable

Final products sold on the foreign markets for the period 2007-2014 (average in t)

a) mushrooms; b) medical and aromatic plants; c) honey; d) berries /

Finalni proizvodi koji se prodaju na inozemnom trzistu u razdoblju 2007-2014 (prosjek u t)

a) gljive;) b) liekovito i aromaticno bilje; c) med; d) Sumsko voce
Extension of product range / ProSirenje asortimana

Price competitiveness on the domestic market / Cijenovna konkurentnost na domacem trzistu
Price competitiveness on the foreign markets / Cijenovna konkurentnosti na inozemnim trziStima
Acceptance of standards related to NWFPs / Prihvacanje standarda u vezi nedrvnih Sumskih proizvoda

prices addressed the issue of prices at which the products
were sold both in the domestic and foreign markets, as well
as the issue of the price competitiveness of enterprises.
Questions regarding the promotion were about the use of
promotional activities in the companies surveyed.

RESULTS
REZULTATI

Basic information about the SMEs surveyed —
Osnovne informacije o anketiranim malim i srednjim
poduzeca

According to the results of the survey, there were four main
types of companies, and in particular, those focusing on the
purchase, processing and sale of mushrooms, wild berries,
medicinal and aromatic plants and honey which were con-
sidered as prevailing. The companies were mainly esta-
blished during the period 1990-2005.

The number of companies surveyed in the statistical region
of Sumadija and Western Serbia was 55 and in Southern
and Eastern Serbia 31. In Vojvodina the number of compa-
nies surveyed was 24, while in Belgrade region there were
only 9 companies. Considering the fact that Serbia has an
unbalanced regional development (Jeli¢ and Jovanovi¢
2011), the companies surveyed were unevenly represented
by statistical regions of Serbia.

Depending on the region, the dominant type of companies
were those focusing on one type of NWEPs. Thus, in Voj-

Continuous variable /
Neprekidne varijable

1—Yes/Da; 2—No/Ne
1—Yes/Da; 2—No/Ne
1—Yes/Da; 2—No/Ne
1—Yes/Da; 2—No/Ne

vodina the largest number of companies were focused on
medicinal and aromatic plants. In Southern and Eastern
Serbia the largest number of companies was oriented on
berries, while in Sumadija and Western Serbia companies
were largely focused on the purchasing, processing and sale
of mushrooms (Figure 1).

The results of the cluster analysis — Rezultati analize
klastera

Three groups of enterprises were identified in Serbia based
on a preselected criteria algorithm (Schwarz Bayesian Cri-
terion). They were identified and named according to their
main distinguishing characteristics. The first group tended
to score high on commercialisation of medicinal herbs and
therefore was labelled ‘Companies focusing on medicinal
and aromatic plants’. The second group was identified as
‘Companies focusing on berries’ because of their quantity
of purchase and placement on domestic market and export.
The third group was labelled ‘Companies focusing on
mixed products’, because of similar participation of
mushrooms and berries into cluster.

The cluster analysis (Table 2) placed most SMEs in the clu-
ster 3 (73.9%). SMEs under the cluster 2 included 13.5% of
enterprises, whereas the remaining 12.6% of the SMEs for-
med the cluster 1.

The main products in the ,Medicinal and aromatic plants”
cluster were medicinal and aromatic plants (chamomile,
mint, yarrow, St. John’s wort etc.), while the ,,Berries” clu-
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Figure 1 The number of enterprises by product category and region
Slika 1 Broj poduzeca prema kategorijama proizvoda i regijama

ster focused primarily on berries (raspberries, blackberries,
wild strawberries etc.), and the ,,Mixed products” cluster
focused on mushrooms such as boletus (Boletus edulis) and
chanterelle (Cantharellus cibarius) were prevailing and the
following berries: raspberry (Rubus Idaeus), wild
strawberries (Fragaria), Dog Rose (Rosa canina), blackberry
(Vaccinium myrtillus). In the ,Medicinal and aromatic
plants” cluster the most used facilities were those for pro-
cessing of medicinal and aromatic plants (45%). In the
»Berries” cluster those for beries (26.53%), while in the
»Mixed products” cluster the facilities for the processing of
mushrooms were used in 8.77% and those for honey in
8.66% (Table 2).

At annually level the ,,Medicinal and aromatic plants” clu-
ster purchased on average 149.4 tonnes of raw medicinal
and aromatic plants, the ,Berries” cluster purchased 291.5
tonnes of berries. Although into cluster ,,Berries” the com-
panies had high quantity of purchasing of mushrooms on
the annually level (160 tonnes), the more dominant cate-
gory was berries. As result they were taken as primarly type
of products in this cluster.

In the ,Mix” cluster 37.2 tonnes of berries and 12.4 tonnes
of mushrooms were purchased at the annually level.

In the cluster ,Medicinal and aromatic plants“ average annual
purchase was realized in medicinal and aromatic plants (44.3
t) in the cluster ,,Berries” the purchase of berries (223.4 t),
while in the cluster ,,Mixed products“ a balanced purchase
of mushrooms and berries (10.1 t and 10.2 t) was recorded.
As opposed to ,,Berries” and ,,Mixed products” clusters,
where the purchase of berries was prevailing, the ,Medicinal
and aromatic plants” cluster companies are primarily invol-
ved in the purchase of medicinal and aromatic plants.

Berries / Sumsko vode

= umad ijaand WesternSerbia/ Zu madijai Zapadna Srbija
e ojwodina

The placement on the domestic market in the cluster ,,Me-
dicinal and Aromatic plants” was most accented in medi-
cinal and aromatic plants (53.9 t), whilst in the other two
clusters primarily berries (78 tand 5 t) were recorded. Con-
cerning the cluster ,,Medicinal and Aromatic plants” the
most marketed products on the foreign market were medi-
cal and aromatic plants (47.2 t), with berries (93.3 t) in the
»Berries” cluster, and mushroms (1.48 t) and berries (1.27
t) in the ,,Mixed products” cluster. The intention to expand
the range of products was lacking in all the three clusters.
93% of the enterprises included in the ,,Medicinal and Aro-
matic plants” cluster showed no intention of extending the
product range. The percentage was slightly lower in the
»Berries” cluster and stood at 80%, whilst in the ,,Mixed
products” cluster 56.1% of the companies showed no inten-
tion to expand their product portfolio. Concerning compe-
titiveness in the ,Medicinal and aromatic plants” cluster
71.4% of the companies pointed out the price competitive-
ness on the domestic market, whilst in the ,,Mixed pro-
ducts” cluster only 52.4% pointed out the price competiti-
veness on the domestic market. On the other hand, the
»Berries” cluster emphasised that they were not price com-
petitive on the domestic market (87%). The differences
between the attitudes to competitiveness on foreign mar-
kets were the most evident between the clusters ,,Medicinal
and aromatic plants” and ,,Mixed products” In the ,,Medi-
cinal and aromatic plants” cluster 78.6% of the companies
highlighted the competitiveness of prices on the foreign
market, while almost 90% of companies in the ,,Mixed pro-
ducts” cluster expressed the view that their prices were not
competitive on the foreign market.

In the ,,Medicinal and aromatic plants” cluster the compa-
nies from the statistical region of Vojvodina prevailed, in
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Table 2 Percentages and mean values for variables describing clusters
Tablica 2 Postaci i srednje vrijednosti za varijable koje opisuju klastere

Cluster 1/ Klaster 1

Medicinal and Aromatic Plants
/ Ljekovito i aromaticno bilje

Variable / Varijable

n=14

Cluster 2 / Klaster 2

Berries /
Sumsko voce

n=15

Cluster 3 / Klaster 3
Mix /
Mijesovito
n=_82

(12.6%)

(13.5%) (73.9%)

Degree of utilization of installed capacity per year (%) / Stupanj iskoristenja instalirane snage po godini (%)

Mushrooms / Gljive 4.29
Medicinal and Aromatic Plants /

L P 45.00
Ljekovito i aromaticno bilje
Honey / Med 4.29
Berries / Sumsko voce 22.50

Total amount of raw materials purchased on the annual level (t) / Ukupna kolicina sirovina kupljene na godisnjem nivou (t)

Mushrooms / Gljive 3.57
Medici_nal_and Aro_rvnatic.lj-‘lants/ 149.43
Ljekovito i aromaticno bilje

Honey / Med 0.57
Berries / Sumsko vode 59.07

Average quantities of products in a raw state purchased for the period 2007-2014 (t) for all companies into cluster/
Prosjecne kolicine proizvoda u sirovom stanju kupljene u razdoblju 2007-2014 (t) za sva poduzeéa u klasteru

Mushrooms / Gljive 1
Medici_nal_and Aro_rvnatic.l?lants / 44.29
Ljekovito i aromaticno bilje

Honey / Med 0.50
Berries / Sumsko vode 4.50

20.67 8.77
0.00 0.98
6.67 8.66
26.53 8.04

160 12.44
0 3.16
7.13 0.37
291.47 37.24
63.87 10.16
0 0.67
153 0.18

223.40 10.11

Average final products sold on the domestic market for the period 2007-2014 (t) for all companies into cluster /
Prosjecne kolicine finalnih proizvoda koji se prodaju na domaéem trzistu za razdoblje 2007-2014 (t) za sva poduzeéa u klasteru

Mushrooms / Gljive 0,64

I\/'Iedici.nalland Arolrvnatic'l"lants/ 53.86
Ljekovito i aromaticno bilje

Honey / Med 0.21

Berries / Sumsko vode 6.79

0 2.72
0 0.17
18.80 0.61
78 5.02

Average quantity of final products sold on the foreign markets for the period 2007-2014 (t) for all companies into cluster
Prosjecne kolicine finalnih proizvoda koji se prodaju na stranim trZistima za razdoblje 2007-2014 (t) za sva poduzeca u klasteru

Mushrooms / Gljive 0.29

Medicinal and Aromatic Plants /

Ljekovito i aromaticno bilje

Honey / Med 0

Berries / Sumsko voce 28.21

Extgpsio_n of pro'duct range / No (92.9%) / Ne (92.9%)
rosirenje asortimana

Price competitiveness on the domestic
market / Cijenovna konkurentnost na
domacem trZistu

Price competitiveness on the foreign
markets / Cijenovna konkurentnosti na
stranim trZistima

47.21

Yes (71.4%) / Da (71.4%)

Yes (78.6%) / Da (78.6%)

the ,,Berries” cluster companies from the area of Southern
and Eastern Serbia were included, while the“Mixed pro-
ducts” cluster comprised of companies from the area of Su-
madija and Western Serbia. In the ,,Medicinal and Aroma-
tic plants” cluster export was balanced between WB
countries and other parts of Europe. In the ,,Berries” cluster
export was primarily oriented towards European countries
(excluding WB countries) 87.5% and other parts of the
world 12.5%. In the ,Mixed products” cluster export focu-

14.27 1.48
0 0.06
0.93 0
93.33 1.27
No (80%) / e (80%) No (56.1%) / Ne (56.1%)

No (86.7%) / Ne (86.7%) Yes (52.4%) / Da (52.4%)

No (53.3%) / Ne (53.3%) No (89%) / Ne (89%)

sed exclusively on the European countries (excluding WB
countries). From the aspect of the implementation of pro-
motional activities in the ,,Medicinal and aromatic plants”
cluster the most common promotion was via the Internet,
followed by promotion through fairs (13.3%), as well as in
the ,,Berries” and ,,Mixed products” clusters where the main
promotional tool were fairs both in Serbia and abroad. All
the three clusters stressed that the main problem in busi-
ness was the collection of receivables. The ,,Medicinal and
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Table 3 Business characteristics of the clusters
Tablica 3 Poslovne karakteristike klastera

Variable / Varijable Cluster 1/ Klaster 1

Region / Regija Vojvodina / (28.6%)
* 1 0,

Export market/ WB* countries (50%) /

Zemlje zapadnog Balkana
Europe (except WB countries) (50%) /
Europa izuzev zemalja Zapadnog
Balkana (50%)
Commercials (10%) / Reklame (10%)
Fairs (13.3%) / Sajmovi (13.3%)
Internet (23.3%) / Internet (23.3 %)

lzvozna trzista
* Western Balkan
countries

Promotion / Promocija

Clients (7.1%) / Klijenti (7.1%)
Market (28.6%) / Trziste (28.6%)
Billing (64.3%) / Naplata (64.3%)

Problems in business /
Problemi u poslovanju

Deferred payment (65%) /
Odgodena isplata (65%)
Advance payment (20%) / Avans (20%)

Payment terms /
Oblici naplate

-3,2 Spices/ Z

expant
[ izvoz

-8,2 Medicinal plants

‘Wild cherrytea / Divlja treznja €aj

Cranberryfilter tea / Brusnica filter &aj
Green filter tea / Zeleni filter £aj
Chamomile tea filter / Kamilica filter caj

Mint filter tea / Nana filter £aj

domacdetriiste

Dry extract / Suhi ekstrakt

placement on domestic
market /prodajana

-10,6 Marshmallow root

Mint / Nana

-6,7 Mixtures of plants /
Dry extract / Suhi ekstrakt
Mixtures of plants / MjeZavine bilja
Nettle / Kopriva

Chamaomile / Kamilica

purchase f otkup

Mint /Mana
Bearberry /Uva

Frangula / Frangula

St. John's Wort / Kantarion

Ehinacea / Ehinacea

Cluster 2 / Klaster 2
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Cluster 3 / Klaster 3

Southern and Eastern Serbia (46.7%) /  Sumadija and Westhern Serbia (52.4%)

Juzna i Istocna Srbija (46.7%)

Europe (except WB countries) (87.5%) /
Europa izuzev zemalja Zapadnog

Balkana (87.5%)
World (12.5%) / Svijet

Commercials (15%) / Reklame (15%)
Journals (15%) / Casopisi (15%)

Fairs (35%) / Sajmovi (35%)
Internet (30%) / Internet (30%)

Clients (7.1%) Klijenti (7.1%)

Market (42.9%) / TrZiste (42.9%)
Billing (42.9%) / Naplata (42.9%)

Other (7.1%) / Ostalo (7.1%)

On delivery (36.8%) /
Po dostavi (36.8%)

Deferred payment (36.8%) /
Odgodena isplata (36.8%)

16,3

16,4
15

15,2

13,5

3,2

18,5

14,9

15,7

/ Sumadija i Zapadna Srbija (52.4%)

Europe (except WB countries) (100.0%)
/ Europa izuzev zemalja Zapadnog
Balkana (100%)

Commercials (19.6%) /
Reklame (19.6%)

Fairs (31.6%) / Sajmovi (31.6%)
Internet (23.9%) / Internet (23.9%)

Clients (14%) / Klijenti (14%)
Market (26.3%) / Trziste (26.3%)
Billing (57.9%) / Naplata (57.9%)

Other (1.8%) / Ostalo (1.8%)

On delivery (44.2%) /
Po dostavi (44.2%)

Deferred payment (45.3%) /
Odgodena isplata (45.3%)

22,6

19,8

22,6

23
26,6
36,3

24,1

-20 -10 0

10 20

30 40

average annaul growth rate / prosjetna goditnja stopa rasta (%)

Figure 2 The average annual growth rate of purchase, placement on domestic market and export of medicinal plants
Slika 2 Prosjecna godisnja stopa rasta otkupa, prodaje na domacem trzistu i izvoza ljgkovitog bilja

Aromatic plants” cluster preferred deferred payments
(65.0%), while ,,Berries” and ,,Mix” cluster in addition to
deferred payment also preferred collection on delivery.

Within the ,,Medicinal and Aromatic plants“ cluster the
highest average annual growth rate was recorded in the pur-
chase of mint (36.3%) and chamomile (26.6%). Concerning
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Figure 3 Total quantity of purchase, placement on domestic market and export of NWFPs in the statistical region of Vojvodina for the period 2007-

2014
Slika 3 Ukupna kolitina otkupa, prodaje na domace trZiste i izvoza NDSP u

* some products are shown in 000 psc

the placement on the domestic market, the highest growth
was recorded in relation to mint (19.8%). Concerning ex-
ports, both the mixture of herbs and spices were declining
(Figure 2).

In the statistical region of Vojvodina medicinal and aroma-
tic plants and spices were prevailing, both in terms of the
purchase of raw materials, and placement on the domestic
market and exports (Figure 3). Compared with all the other
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analysed categories of NWFPs their share in the statistical
region of Vojvodina was significantly higher. In the purc-
hase and export, the most represented medicinal and aro-
matic plants were those ,,in bulk” Filter bag teas were the
most prevailing concerning the placement on the domestic
market.

In the ,,Berries cluster, the highest average annual growth
was recorded concerning the purchase of wild apples
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Figure 4 The average annual growth rate of purchase, placement on domestic market and export of berries in the ,Berries” cluster
Slika 4 Prosjecna godisnja stopa rasta otkupa, prodaje na domace trziSte i izvoza Sumskog voéa u klasteru ,Sumsko voce”
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(47.1%), whilst the placement of raspberries on the dome-
stic market was in decline. On the other hand, raspberry
exports recorded a significant drop of 40.6%, as well as wild
blackberries 12.6% (Figure 4).

In the statistical region of Southern and Eastern Serbia
berries were dominant in all the activities: the purchase in

raw form, the placement on the domestic market and ex-
port (Figure 5). Compared with other categories of NWFPs,
berries recorded significantly higher quantities in both pur-
chase and export.

In the ,,Mixed products” cluster positive growth rate was
recorded in the purchase of oyster mushroom (33.8%),
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Slika 7 Ukupna kolitina otkupa, prodaje na domace tréiste i izvoza NDSP u statistickoj regiji Sumadija i Zapadna Srbija za razdoblje 2007.-2014.

whilst negative growth rates were recorded for all the cate-
gories of products (mushrooms) (Figure 6). The increase in
the average rate of growth was achieved in the purchase of
a mixture of wild berries (15%) and wild strawberries
(13.2%). The placement on domestic and foreign market
showed positive growth rate in cases of dog rose (placement
on the domestic market increased 12.2%), whilst in the pla-
cement on the foreign market positive growth rate was re-
corded for raspberry 17.9% and blueberry 2.8%).

Compared with other categories of NWFPs in the statistical
region of Sumadija and Western Serbia in the segments of
purchase and export mushrooms and berries were domi-
nant categories of NWFPs, while berries were dominant in
the placement on the domestic market (Figure 7).

DISCUSSION
RASPRAVA

Non-wood forest products present forest ecosystem value
added and they could be a generator of development and
innovative forest management. Consequently, forest owners
should recognise economic effects of adaptive forest mana-
gement in the future and ensure development of non-wood
forest products and services in the market.

The analysed companies were established during the period
between 1990 and 2005 and they were predominantly in-
volved in the processing of mushrooms, berries and medi-
cinal plants. The companies showed variations concerning
the degree of product processing. Some of the companies
surveyed sold products at a high level of finalisation, whilst

the remaining companies had performed only primary pro-
cessing (cleaning, sorting, measuring, etc.) prior to the pro-
duct placement.

Seasonal workers were frequently hired in the summer and
autumn to collect NWFPs, when the yields of product are
the higest. The importance of SMEs is recognized at the
global level, as they contribute to economic and social de-
velopment (Sharman and Wadhawan 2009), and this is es-
pecially evident in companies involved in NWEPs. The re-
ason is reflected in the fact that such companies do not
require large initial investments and are often founded as
small family companies. In addition to advantages such as
flexibility, adaptability to change and innovation, SMEs are
faced with obstacles (Beck and Demirguc-Kunt 2006) pri-
marily occurring under the influence of globalisation, and
due to a difficult access to foreign markets (Acs et al. 1997).
In addition, the problems faced by the companies surveyed:
the lack of adequate markets, difficulty in the collection of
receivables and customer disloyalty and competition, as well
as difficult soil conditions particularly in Central Serbia.

In Southeast Serbia, the largest purchase stations were: Bo-
ljevac, Aleksinac, Svrljig, Ni$ and Leskovac. Concerning Su-
madija and Western Serbia the most important purchase
stations were located in: Sabac, Valjevo, Loznica and Kru-
$evac. In the region of Belgrade, the purchase of raw mate-
rials was carried out depending on the product from the
entire territory of the Republic of Serbia, yet primarily from
the Central, Eastern and Southeastern part of the country.
Businesses in Central Serbia used on average 52.5% of in-
stalled generating capacity (Keca and Bogojevi¢ 2013), 61%
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in Vojvodina (Keca et al. 2012), and in the statistical region
of Belgrade, about 77.5 % (Kec¢a 2013).

Products that were most represented on the domestic and
foreign markets were: boletus, raspberries, as well as diffe-
rent kinds of sweet and jam. The most important markets
for medicinal and aromatic plants were Germany and Au-
stria, and Germany is the most important market concer-
ning honey and honey products.

Variables used in cluster analysis were selected based on pre-
vious theoretical and experiential knowledge of researchers
(Soldi¢-Aleksi¢ and Chroneos Krasavac 2009). The selection
of variables in the research conducted was performed based
on the relevance for cluster analysis of the company and thus
for market research of NWFPs in Serbia. In this way three
clusters were defined where each of them was focused on a
specific category of NWEPs, in terms of purchase of raw pro-
ducts, placement on the domestic market and export.

It is important to highlight that each cluster belonged to a
different statistical region. Moreover, different categories of
NWEDPs prevailed in each cluster. In addition to market ad-
vantages such as flexibility, adaptability to change and inno-
vation, SMEs were faced with obstacles (Beck and Demir-
guc-Kunt 2006) which primarily occurred under the
influence of globalisation, and due to a difficult access to fo-
reign markets (Acs et al. 1997). Furthermore, the problems
faced by the companies surveyed included the lack of adequ-
ate markets, difficulties in the collection of receivables and
customer disloyalty and competition, as well as also difficult
soil conditions particularly in Central Serbia and the issue
of collection of receivables (Marceta and Keca 2014).

CONCLUSIONS
ZAKLJUCCI

Out of the total 119 companies surveyed three clusters were
formed. The largest number of companies surveyed was lo-
cated in the statistical region Sumadija and Western Serbia
(55 companies), and the smallest number of them was from
the Statistical Region of Belgrade (9). The ,,Medicinal and
Aromatic plants” cluster accounted for 73.9% of the compa-
nies surveyed and the largest were those focusing on the
purchase, processing and marketing of medicinal and aro-
matic plants. This cluster was named ,,Medicinal and Aro-
matic plants” and these companies were mainly situated on
the territory of Vojvodina. The“Berries” cluster consisted of
13.5% of the companies surveyed, and those were mainly
focused on wild berries. This cluster was named ,,Berries”
and primarily comprised of companies from the Southern
and Eastern Serbia. The share of the ,Mixed products” clu-
ster stood at 12.6% amongst the companies surveyed and
they were mainly focused on mushrooms and berries and
were hence named ,,Mixed products”and most of them were
located on the territory of Sumadija and Western Serbia.

Sumarski list, 3—4, CXXXXI (2017), 151-162

According to average annual growth rate, concerning the
purchase and sale of medicinal plants on the domestic mar-
ket, the ,Medicinal and Aromatic plants® cluster recorded
strong growth, whilst exports showed stagnation. The
»Berries” cluster shows a rise in the purchase of all the anal-
ysed types of berries and simultaneously a drop in their
placement on the domestic market and export. The ,,Mixed
products® cluster recorded negative growth rates in this ca-
tegory of products, both in the purchase and the sales in the
domestic market and export. The exception was the oyster
mushroom which achieved growth repurchase of 33%.

Capacities in specific clusters were used intensively for the
dominant categories of NWFDPs. In the cluster ,,Medicinal
and Aromatic plants” capacity utilisation for medicinal and
aromatic plants was 45%, whilst in the ,,Berries” cluster the
utilisation of berries was 26.5%. In the ,Mixed products”
cluster the utilization for mushrooms was 8.8%.

In the ,Medicinal and Aromatic plants” cluster 93% of en-
terprises did not intend to expand the product range, in the
»Berries” cluster the share of such companies stood at 80%,
whilst in the ,,Mixed products” cluster 56% of the compa-
nies had no intention of expanding their product portfolio.

Price competitiveness on the domestic market in the ,,Me-
dicinal and Aromatic plants” cluster was recorded in 71%
of the companies surveyed, while in the ,,Mixed products”
cluster such companies accounted for 52%. As opposed to
to cluster 2 most companies emphasised that their prices
were not competitive on the domestic market (87%).

Concerning the aspect of price competitiveness on foreign
markets the differences between the ,Medicinal and Aro-
matic plants” cluster and the ,,Berries” cluster were the most
significant.

Hence, in the ,,Medicinal and Aromatic plants” cluster 77%
of the companies surveyed highlighted the competitiveness
of prices on the foreign market, while nearly 90% of the
companies in the ,,Mixed products” cluster stated that their
prices were not competitive on the foreign market. In the
»Berries” cluster the companies noted the existence of price
competitiveness on the foreign market.

Concerning the ,,Medicinal and Aromatic plants” cluster
export to WB countries and to other parts of Europe was
balanced (Germany, Italy, Austria, France, Switzerland, Po-
land, Slovenia, Hungary, etc.) (50:50%). In case of the
»Berries” cluster the export was primarily focused on Eu-
ropean countries (excluding WB countries) 87.5:12.5% and
the remainder on diverse parts of the world. In the ,,Mixed
products” cluster 100% of total exports were focused on the
European countries (excluding WB countries).

Concerning the promotional activities in the cluster 1 the
most common promotion was through the Internet, whilst
in the ,,Berries” cluster and in the ,, Mushrooms” cluster the



KECA LJ. et al.: MARKET CHARACTERISTICS AND CLUSTER ANALYSIS OF NON-WO0OD FOREST PRODUCTS

principal form of promotion was through trade fairs (do-
mestic and foreign).

Following the analysis conducted, a conclusion can be rea-
ched that there was evident regional orientation towards a
particular category of NWEPs. Hence, one can conclude
that the closeness and availability of raw materials signifi-
cantly affected the orientation of the company towards these
specific product categories.
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Sazetak

Dosadasnja istrazivanja potvrduju da lokalna, regionalna, nacionalna i medunarodna trgovina nedrvnim
$umskim proizvodima moze doprinijeti ku¢anstvima i zajednicama koje Zive u ruralnim podru¢jima, a time
i ukupnoj ekonomiji zemlje. U toj konstelaciji izdvajaju se mala i srednja poduzeca koja, uz to $to su nositelji
gospodarskog razvoja svake zemlje, veliko znacenje imaju u $umarstvu i djelatnostima koje se ti¢u uporabe
nedrvnih $umskih proizvoda (NDSP) u komercijalne svrhe. Poduze¢a koja su bila predmet analize primarno
su orijentirana na nekoliko kategorija proizvoda (ljekovito i aromati¢no bilje, gljve, med i Sumsko voce).
Istrazivanjem je utvrdeno da ovisno o pojedinoj regiji, dominiraju poduzeca koja su usmjerena na odredenu
vrstu proizvoda. Tako, u klasteru 1 (Vojvodina) najbrojnija su poduzeca koja su usmjerena na ljekovito i
aromati¢no bilje. U klasteru 2 (Juzna i Isto¢na Srbija) su najbrojnija poduzeéa usmjerena na Sumsko voce,
dok u klasteru 3 (Sumadija i Zapadna Srbija) poduzeéa su u najve¢oj mjeri usmjerena u ujednac¢enom omjeru
na preradu i plasman gljiva i Sumskog voca. Trzi$ni atraktivni proizvodi mogu predstavljati vazno sredstvo
za gospodarski rast i odrzivo gospodarenje $umama u lokalnim zajednicama. Medutim, malo je znanja o
nacinima njihovog sakupljanja, prerade i plasmana, unato¢ velikim prirodnim potencijalima. U tom kontek-
stu bi i stanovnici ruralnih podruéja, kao i predstavnici malih i srednjih poduzeca trebali prepoznati trzi$nu
relevantnost ove kategorije proizvoda, posebno imajuéi u vidu da u najve¢oj mjeri spadaju u domenu organ-
ske proizvodnje.

KLJUCNE RIJECI: Klaster analiza, nedrvni $umski proizvodi, prostorni raspored, Srbija, triste



