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Research related to small and medium-sized enterprises (SMEs) and their 

clustering on the rise the past decade. Accordingly, many authors have 

worked cluster analysis based on different variables of  importance to the 

research facility (Setyaningsih, 2012).The transition to a market economy 

has resulted in a large number of  small and medium-sized enterprises 

(Audretsch and Thurik, 2000 Jaouen and Lasch 2015) and the 

administration they represent the dominant category of  entrepreneurship 

in Serbia. The increase in the number of  SMEs can significantly 

contribute to the strengthening economy (Kurniawati and Yuliando 

2015). If  we observe the forestry sector in Serbia, especially oriented to 

gathering, processing and marketing of  non-wood forest products 

(NWFPs), often it is a small family businesses that employ sporadic and 

less than 10 employees. According to its product orientation are directed 

mainly to the purchase, processing and marketing of  medicinal plants, 

mushrooms and berries. Observed by statistical regions of  the country, 

recognized the dominance of  certain categories of  NWFPs and, 

accordingly aim of  the research was the clustering of  the analyzed 

companies, based on selected characteristics relevant for research. 

INTRODUCTION 

Due to the mixture of  continuous and categorical variables, the survey data 

were analysed using a SPSS two-step cluster analysis as described by Norušis 

(2008) and Shih et al. (2010). The first step of  the procedure entailed 

forming preclusters. The procedure first assigns cases into small sub-clusters, 

then scans the data and the SPSS software algorithm determines, based on a 

distance measure, if  the current case should be merged with a previously 

formed precluster or start a new precluster. When preclustering is completed, 

all cases in the same preclusters are treated as a single entity. In the second step, 

the preclusters are clustered by using a hierarchical clustering algorithm.  

Locations of  surveyed 

companies 

0 

5 

10 

15 

20 

Mushrooms 

MAP 

Berries Honey 

Other 

Belgrade 

Šumadija and Western Serbia 

Southern and Eastern Serbia 

Vojvodina 

Share of  enterprises by product category and the region 

Cluster 1 is consisted  of  73.9% of  the surveyed companies and mainly those are focused on purchasing, processing and selling 

of  medicinal and aromatic plants and is named "MAP“. Mostly those are situated on territory of  Vojvodina. The highest 

growth rate of  purchase and placement on the domestic market had Mint (36% and 20% respectively). Exports had a negative 

growth rate for all products. Cluster 2 is consisted of  13.5% of  surveyed companies, and the largest are those focused on wild 

berries. This cluster is named “Berries" and are mostly concerned companies from the Southern and Eastern Serbia. The 

highest growth was at purchase of  wild apple. In the placement on the domestic market the highest growth was at purchase of  

wild apple (47%) and in export it was wild strawberry (0.004%). Cluster 3 makes 12.6% of  surveyed companies and the 

most companies are focused on mushrooms and is called "Mushrooms“. Those companies are mainly situated on territory of  

Šumadija and Western Serbia. Positive growth rates in purchase of  mushrooms was achieved in oyster  mushrooms (34%), 

while the placement on the domestic market and exports  of  mushrooms had a negative growth rate. 

The highest percentage of  capacity utilization in each cluster is for dominant category of  NWFPs in each of  them. Thus, in 

the cluster “MAPS” capacity utilization for medicinal and aromatic plants is 45%. In the cluster "Berries", capacity utilisation 

of  berries is 26.5 %. In cluster “Mushrooms” capacity utilization of  mushrooms is 8.8%. 

In cluster “MAPS” is a balanced  export in Ex YU countries and in other parts of  Europe (50: 50%) In cluster "Berries" 

export is mainly oriented at European countries (excluding Ex-YU republics) 87.5: 12.5%, and the rest in diferente parts of  

world. The cluster “Mushrooms” exports is 100% oriented at the European countries (excluding Ex-YU republics). 

CONCLUSION 
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In the period of  2005-2015, Fluctuating number of  enterprises engaged in 

purchasing, processing and sale of  NWFPs. In 2005, such enterprises in Serbia 

and Vojvodina was 137, while the number in 2014 was 146. 

 RESULTS 

Cluster 1 
 

  Cluster 2 
 

  Cluster 3 
 

 

% 

 


