
 6th Central European Conference in Regional Science – CERS, 2017  - 642 - 

 

 

Spatial and related aspects of university spending – case study of 

Slovak university of agriculture in Nitra 
 

 

MICHAL HRIVNÁK, KATARÍNA MELICHOVÁ, OĽGA ROHÁČIKOVÁ 

Department of Regional and Rural Development, Faculty of European Studies and Regional 

Development, Slovak University of Agriculture 

Tr. A. Hlinku 2, 949 76 Nitra 

Slovakia 

xhrivnak@uniag.sk, katarina.melichova@uniag.sk, olga.rohacikova@uniag.sk 

 

 

Abstract 
In the last decades, many empirical studies focused on elaboration of demand side effects of university in local 

economy, claiming that local benefits that imply annualized rates of return on local investment, exceeded 100 %. 

Due to such results, universities are today considered to be one of “key players“ in local economy that create 

jobs, boost tax revenues and stimulate local economies trough their spending. In this case study, we will describe 

the direct economic effects of Slovak University of Agriculture in Nitra expenditures on local, regional and 

national economy. In order to demonstrate the spatial aspects of university spending, we chose a GIS-based 

approach to demonstrate the spatial distribution of university expenditures, suppliers and the ownership and size 

characteristics of suppliers of Slovak University of Agriculture in Nitra. 
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1 Introduction 
Main objective of this paper is to assess the direct economic impact of Slovak University of 

Agriculture in Nitra on local, regional and national economy by evaluation of spending in these 

territorial levels. We will also elaborate the size structure of economic actors cooperating with 

university and sector affiliation of this actors according to SK-NACE classification.  

 

To meet this goal, we analyzed 31,185 invoices of the university in year 2015 and constructed 

the data consisting of volume of university's payment to the partner/supplier, seat of the partner, 

type of ownership of the partner, SK-NACE classification and size structure of partner.   

 

In order to evaluate the spatial aspects of university spending, we chose GIS-based approach to 

demonstrate the spatial distribution of university expenditures and suppliers and the ownership 

and size characteristics of suppliers of Slovak University of Agriculture in Nitra. Results are 

displayed on the maps of the Slovak Republic with LAU 2 local administrative units, allowing 

us to demonstrate, to which local economies expenditures from Slovak University of 

Agriculture are flowing. More closely, we also pay attention to the spatial distribution of 

university suppliers in two most significant local economies; local economy of city of 

Bratislava and city of Nitra. 

 

2 Theoretical background of the problem 
There are numerous economic impact studies assessing influence of universities on local 

economy (see e.g. Garrido Yserte, Gallo-Rivera, 2010; Holland et al, 2013; Steinacker, 2005; 

Blackwell et al., 2002). Effects of university in local economic development can be divided into 
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two main categories; on the input side there are income, or demand effects and on the output, 

i.e. offer side are the effects of knowledge (Russo, Van den Berg a Lavang, 2007). 

 
Illustration 1: Demand and offer effects of university

 
Source: Segarra and Blasco (2003) 

 

From the demand point of view, the university has a positive impact on the flow of money in 

the local economy through its current and capital expenditures, the expenditures of its 

employees and expenditures of the students (Garrido Yserte, Gallo-Rivera, 2010). Demand 

effects are growing with increasing number of employees and students of the university. But 

this effects can be considered as short term effects, unable to catalyze economic growth in long 

term due to their static character (Bajmócy and Lukovics, 2014). 

 

In the foreign literature, we can find several classifications of economic effects of universities 

- often with opposing names (Kotosz et al. 2015; Garrido Yserte, Gallo-Rivera, 2010; 

Steinacker, 2005). In case of majority of approaches to classification of economic impacts, we 

found divisions into direct and indirect impacts, certain authors also take into account induced 

impacts (Klophaus, 2008), or catalytic impacts (Kotosz et al. 2015). Direct impacts are 

associated with university spending in local economy (certain models in empirical studies also 

incorporate university spending with expenditures of employees and students). Indirect impacts 

are according to significant majority of authors related to the spending of businesses from which 

the university buys inputs and their estimation is based on the definition of the income 

multiplier and the employment multiplier.  
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Illustration 2: direct, indirect, induced and catalytic effects of university on local economy

 
Source: Kotosz et. all. (2015) 

 

During last decades, several models for estimation of university impact on local economy were 

developed. We mention the most often used of them; from direct methods of estimation, there 

is ACE method (developed by Caffrey and Isaacs in 1971 for American Council of Education) 

that is frequently used by American universities and estimates influence of university in three 

ways: influence on local businesses, influence on local citizens and influence on local self-

government (Garrido Yserte, Gallo-Rivera, 2010). In 1992, Ryan and Malgieri developed 

modified ACE method with broadened typology of potential influences of the university (Leslie 

and Lewis, 2001).  

 

Indirect methods of estimation are represented by input-output models, in particular, by REMI 

and RIMS II models. The REMI method is a dynamic input-output model for estimating 

economic development forecasts, using a combination of time series analysis and general 

market equilibrium modeling. This tool is used to estimate the performance of regional or local 

economy in case that the university was not located there (counterfactual). Evaluation of 

difference between estimation and the real data measures the impact created by the university 

(Allgurn, 2010). Probably the most significant of these models is the input-output model called 

the RIMS II model. Within this model, it is possible to assess the direct and indirect impact of 

the university on the local economy. However, according to Kostosz et al. (2015), model is very 

challenging in the sense of information collection. Detailed information about structure of 

expenses of university, employees and students (their permanent and temporary residence, 

decisions in case of absence of their current university in the city) are required.  

 

Authors who performed RIMS II analysis confirm very significant impact of multiplier effects 

of university spending (Blackwell et al., 2002). This is also the reason, why we chose evaluation 

of spending habits of university as a first step in assessment of impact of Slovak University of 

Agriculture in Nitra on local, regional and national economy. We decided to use GIS as a tool 

for descriptive analysis of spatial aspects of university spending. 
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3.  Spatial distribution of SUA expenditures  
Table 1: General distribution of suppliers and expenditures of SUA in 2015 

Territorial 

level 

Number of 

invoices 

 Share (in 

%) 

Number of 

suppliers 

Share (in 

%) 

Volume of 

expenditures in € 

Share (in 

%) 

City of Nitra 2,250      7.22 228       25.91 1,342,093.32      9.80 

Nitra district 3,543    11.36 293       33.30 3,324,311.56     24.26 

Nitra region 3,758    12.05 358      40.68 3,408,417.94     24.88 

Slovak 

Republic 
31,185 100.00 880 100.00 13,701,290.66 100.00 

Source: own elaboration 

 

As a result of expenditures on goods and services, the overall direct economic impact of all 

operations of Slovak University of Agriculture in Nitra in territory of Slovak Republic reached 

13.7 million € in observed year 2015. This finances were paid to 880 suppliers via 31,185 

invoices.  University spent 9.80% of expenditures in local economy of municipality Nitra (1.34 

million €), while these expenditures can be attributed to only 7.22% of all invoices from 228 

suppliers. As we can see in table 1, university is more significant player in local than regional 

economy. Considerably small difference was observed between volume of total expenditures, 

number of invoices and number of suppliers in Nitra district and Nitra region – 24.26% of total 

expenditures were spent in Nitra district and only 0.62% (84,106 €) in different districts in Nitra 

region. From 358 suppliers of university in Nitra region, only 65 is localized outside Nitra city. 

With 75.12% of expenses spent outside Nitra region, we can state that university has relatively 

strong economic impact on national level and disputable impact on local level. Regional impact 

appears to be considerably low.  

 
Figure 1: Spatial distribution and volume of expenditures of SUA in 2015

 
Source: own elaboration 

 

Spatial distribution of SUA expenditures on figure 1 shows that expenditures of university are 

significantly concentrated in local economy of capital city Bratislava and Bratislava nodal 

region (9.5 million euro spent in Bratislava in comparison with 1.34 million € spent in Nitra). 

However, there are only sparse cases of purchase from enterprises allocated on places in 

Bratislava region outside the nodal region of Bratislava. On the other hand, expenditures of 

SUA are more symmetrically distributed in regional economy of Nitra region (university 
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cooperates with economic actors from 56 regional municipalities), but these expenditures 

mostly ranged between 500 and 20,000 € and thus their significance for regional economic 

growth is questionable. Despite the fact that SUA is the only agricultural university in the 

country, spending in another regions was relatively infrequent. Only case of significant 

contribution to local economy of municipality from middle or eastern parts of the country, is 

19,788 euro spent in local economy of Spišká Nová Ves on specialized analysis of biological 

samples. The most remote supplier of SUA in Slovakia is located in the seat of Snina district, 

406 kilometers from Nitra.  

  
Table 2: Distribution of SUA expenses according to the spatial level and firm size in 2015  

 

Size category of 

supplier 

All supplier located in 

SR 

Suppliers located in 

Nitra region 

Supplier located in 

Nitra district 

Suppliers located in 

City of Nitra 

Volume (in 

€) 

Share (in 

%) 
Volume (in €) 

Share 

(in %) 

Volume (in 

€) 

Share (in 

%) 

Volume (in 

€) 

Share (in 

%) 

Micro 2,459,575.82 17.95 746,436.96 21.90 677,534.00 20.38 589,940.48    43.96 

Small 7,275,327.85 53.10 276,117.13 8.10 268,463.98 8.08 259,789.92    19.36 

Medium 2,388,769.41 17.43 2,312,244.49 67.84 
2,304,722.0
6 

69.33 443,363.84    33.04 

Large 1,574,011.58 11.49 73,619.36 2.16 73,591.52 2.21 48,999.08     3.65 

Total 
13,701,290.6

6 
100.00 3,408,417.94 100.00 

3,324,311.5

6 
100.00 

1,342,093.3

2 
100.00 

Source: own elaboration 

 

When we look on the table 2, we can see the data on total volume and percentage share of 

university’s expenditures spent in economic actors classified according to their size. Figure 2 

on the other hand, provides information about spatial distribution of university’s suppliers – 

frequencies of SUA suppliers in individual local economies and size categories are expressed 

by size and color of the labels. Further we describe the results by supplier size category. 

  

Micro-sized suppliers appears to be the type of economic actors, with which university most 

frequently trades. From total amount of 880 suppliers in 2015, up to 64% were micro-sized on 

the country level, but on the other hand university paid only 17.95% of its expenditures to these 

suppliers. The proportion of micro-sized suppliers on total number of suppliers showed high 

values on the territorial level of Nitra region and Nitra district (around 73%) but in reality vast 

majority of university’s suppliers from micro-size category are located directly in Nitra city 

(168 suppliers, what is almost 74% of all suppliers on the level of Nitra city). SUA spent almost 

44% of expenditures on local level in micro –sized suppliers, what indicates growing 

importance of this size category of actor for local economic growth. We can see the most 

significant concentration of micro-sized suppliers that were trading with SUA in local economy 

of Nitra and then in local economies of Bratislava, Žilina, Banská Bystrica and Zvolen, but also 

many cases of cooperation with micro firms in almost 90 municipalities distributed across the 

entire country.    

 

Trade exchange between SUA and small and medium sized firms was not so frequent as was 

the case of micro-sized suppliers (on country level – 159 small suppliers and 99 medium 

suppliers), but on the other hand university paid 53.1% of its expenditures to small-sized entities 

and 17.4% to the medium-sized, what means that average volume of invoice on state level was 

the highest in case of small-sized actors (45,756 € in comparison with 28,107 € in case of large-

sized actors). Impact of university on this sized categories of actors on local level is not so 

significant though. Up to 18% of suppliers in local economy of Nitra were small-sized actors 



 6th Central European Conference in Regional Science – CERS, 2017  - 647 - 

 

and only 6.1% medium-sized actors. In small-sized entities university spent 19.4% of its 

expenditures and 33% in case of medium-sized. 

 
Figure 2: Spatial distribution and size characteristics of suppliers of SUA in 2015

 

Source: own elaboration 

 

The lowest frequency of business exchange from actors’ size point of view was recorded 

between the SUA and large suppliers. On the country level, university traded with 56 large-

sized entities, while in this size category of enterprises it spent 11.46% of total expenses. Impact 

on large sized-actors on local level is minimal, university purchased goods from 5 large 

suppliers in Nitra and spent there only 48,999 € (3.65% of total local expenditures). Highest 

number of large supplier of the university is located in Bratislava and its nodal area.   

 

These trends are reflected also on figure 3, where we present spatial distribution of suppliers of 

Slovak University of Agriculture in local economy of Bratislava and local economy of 

hometown Nitra. Micro-sized suppliers are more concentrated in Nitra, SMEs and large firms 

are more numerous in Bratislava city. As we can see in case of both cities, suppliers of SUA 

are distributed in all the city parts in case of both cities, but slightly more concentrated in central 

business districts. 

 

In case of Nitra, two large entities located in CBD are University of Constantine the Philosopher 

and local self-government office. Another three large enterprises are located on periphery, two 

in industrial district Lužianky and one in industrial district Ivanka pri Nitre. These mostly 

represent supplying services, specifically urban and suburban passenger land transport, service 

activities incidental to land transportation and private security activities. 
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Figure 3: Spatial distribution of SUA suppliers in Nitra and Bratislava cluster 

 
Source: own elaboration 

 

Further, we concisely describe suppliers of Slovak University of Agriculture from ownership 

perspective. When we take into consideration all suppliers located in Slovak republic, 81.9% 

of university expenditures goes to the private sector entities, 11.13% to foreign-owned actors 

(but on territory of Slovak republic), 5.7% to state-owned actors and in case of the rest of the 

ownership-based types of economic actors listed in table 3, less than 1% of all SUA 

expenditures. On level of region and district SUA trades mainly with private sector firms 

(78.8% on the level of region and 78.74% on the level of district). On the level of local economy 

of Nitra, share of privately owned suppliers is even higher, reaching 93.9%. Highest share of 

total expenditures paid to state-owned entity was recorded on level of district (19.28%). The 

smallest proportion of expenditures was paid to cooperatives, and on local level to entities 

owned by associations, political parties and churches. 

 
Table 3: Distribution of SUA expenses according to the spatial level and type of supplier’s ownership in 

2015 

Type of ownership 

All suppliers 

located in SR 

Suppliers located in 

Nitra region 

Supplier located in 

Nitra district 

Suppliers located in 

City of Nitra 

Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Volume (in 

€) 

Share 

(in %) 

Private inland 
11,225,
373.02 

81.93 
2,685,852.
09 

78.80 
2,617,701.
50 

78.74 
1,260,502.0
2 

93.92 

Cooperative-owned 
6,251.6

8 
0.05 6,232.22 0.18 5,997.98 0.18 5,997.98 0.45 

State-owned 
777,231

.36 
5.67 640,901.26 18.80 640,898.26 19.28 16,118.70 1.20 

Municipality-owned 
45,859.

62 
0.33 45,859.62 1.35 45,859.62 1.38 45,858.62 3.42 

Ownership of associations, 

political parties and churches 

10,262.

89 
0.07 1,430.00 0.04 930.00 0.03 930.00 0.07 

Foreign 
1,525,2

14.03 
11.13 16,002.80 0.47 10,198.30 0.31 9,960.20 0.74 
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Type of ownership 

All suppliers 

located in SR 

Suppliers located in 

Nitra region 

Supplier located in 

Nitra district 

Suppliers located in 

City of Nitra 

Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Volume (in 

€) 

Share 

(in %) 

International with 

preponderance of private sector 

107,492

.06 
0.78 12,139.95 0.36 2,725.90 0.08 2,725.80 0.20 

Total 
13,701,

290.66 
100.00 

3,408,417.

94 
100.00 

3,324,311.

56 
100.00 

1,342,093.3

2 
100.00 

Source: own elaboration 

 

We used SK NACE coding to express, to which sectors of the national economy expenditures 

of university flowed in observed year 2015. As we can see in table 4, there are significant 

differences in spending across different sectors of national economy in case of different spatial 

levels. On national level, up to 55.5% of all expenditures of university was spent on suppliers 

from sector “wholesale and retail trade; repair of motor vehicles and motorcycles”, but this kind 

of services were mostly purchased in regions other than Nitra region, according to significantly 

lower proportions recorded on lower spatial levels. On the level of region and district, majority 

of total expenditures flowed into manufacturing sector (39.1% in case of regional level and 

39.9% on the level of district). Majority of spending on local level goes to suppliers from ICT 

sector (31.50 %), but also construction (19.25%), wholesale and retail trade and repair of motor 

vehicles and motorcycles (14.61%) and administrative support services are significant areas of 

spending on local level. Certain goods and services were purchased merely out of Nitra region, 

specifically supplies from actors of sectors: “electricity, gas, steam and air conditioning supply” 

and “financial and insurance activities”. 

 

Table 4: Distribution of expenditures of Slovak University of Agriculture in Nitra according to the spatial 

level and industry in 2015  

SR  Nitra 

region 
 Nitra 

district 
 City of 

Nitra 

 

Industry Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Agriculture, forestry and fishing 
608,563
.88 

4.44 
604,703
.34 

17.74 
600,478
.90 

18.06 37.80 0.003 

Manufacturing 
1,443,4

83.12 
10.54 

1,332,2

83.95 
39.09 

1,326,3

89.29 
39.90 

62,474.

52 
4.66 

Electricity, gas, steam and air 

conditioning supply 

1,744.0
2 

0.01 0.00 0.00 0.00 0.00 0.00 0.00 

Water supply; sewerage, waste 

management and remediation activities 

9,977.2

4 
0.07 

7,500.6

3 
0.22 

7,497.6

3 
0.23 

7,497.6

3 
0.56 

Construction 
380,385
.92 

2.78 
312,076
.76 

9.16 
295,960
.37 

8.90 
258,326
.51 

19.25 

Wholesale and retail trade; repair of 

motor vehicles and motorcycles 

7,605,6

28.33 
55.51 

215,404

.80 
6.32 

201,579

.96 
6.06 

196,101

.20 
14.61 

Transportation and storage 
48,472.
77 

0.35 
20,174.
71 

0.59 
17,305.
84 

0.52 
15,218.
84 

1.13 

Accommodation and food service 

activities 

88,781.

47 
0.65 

38,496.

75 
1.13 

38,417.

75 
1.16 

31,741.

81 
2.37 

Information and communication 
1,735,6
63.41 

12.67 
428,785
.15 

12.58 
425,348
.88 

12.80 
422,770
.08 

31.50 

Financial and insurance activities 
55,780.

57 
0.41 0.00 0.00 0.00 0.00 0.00 0.00 

Real estate activities 
11,237.
20 

0.08 
7,629.3
6 

0.22 
1,352.9
0 

0.04 
1,352.9
0 

0.10 

Professional, scientific and technical 

activities 

1,075,9

90.92 
7.85 

212,248

.35 
6.23 

192,100

.95 
5.78 

128,707

.94 
9.59 

Administrative and support service 

activities 

441,543
.46 

3.22 
154,461
.74 

4.53 
154,096
.69 

4.64 
154,082
.69 

11.48 

Public administration and defense; 

compulsory social security 

65,599.

41 
0.48 

42,517.

39 
1.25 

42,517.

39 
1.28 

42,516.

39 
3.17 

Education 
22,255.
46 

0.16 
12,896.
45 

0.38 
12,596.
45 

0.38 
12,596.
45 

0.94 
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SR  Nitra 

region 
 Nitra 

district 
 City of 

Nitra 

 

Industry Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Volume 

(in €) 

Share 

(in %) 

Human health and social work activities 
4,813.9

9 
0.04 

4,372.5

7 
0.13 

4,272.5

7 
0.13 

4,272.5

7 
0.32 

Arts, entertainment and recreation 
78,548.

39 
0.57 

1,883.0

0 
0.06 

1,883.0

0 
0.06 

1,883.0

0 
0.14 

Other service activities 
22,821.

10 
0.17 

12,982.

99 
0.38 

2,512.9

9 
0.08 

2,512.9

9 
0.19 

Grand Total 
13,701,

290 
100.00 

3,408,4

17.94 
100.00 

3,324,3

11.56 
100.00 

1,342,0

93.32 
100.00 

 

We further provide information on distribution of expenditures of Slovak University of 

Agriculture in Nitra according to the type of suppliers’ ownership and industry. On the state 

level, university was spending in micro-sized suppliers mostly in sector “professional, scientific 

and technical activities”, in case of small-sized suppliers in sector “wholesale and retail trade; 

repair of motor vehicles and motorcycles”, in case of medium-sized suppliers university spent 

the most in manufacturing industry and on the level of large-sized actors, majority of expenses 

flowed into sector of information and communication.  

 

Sectoral structure of micro-sized suppliers of the university, located in city of Nitra is relatively 

diversified, suppliers of this size were mostly from sector of construction, information and 

communication, and sector of professional, scientific and technical activities. In category of 

small-sized suppliers in Nitra city, majority of expenditures were flowing to sector: wholesale 

and retail trade and repair of motor vehicles and motorcycles, and to sector of construction. 

Majority of finances paid to medium-sized suppliers from Nitra city flowed to sector 

information and communication and in case of large-sized actors on local level, university spent 

the biggest proportion of expenditures in sector public administration and defense.   

 
Figure. 3: Distribution of expenditures of Slovak University of Agriculture in Nitra according to the type 

of suppliers’ ownership and industry in 2015

 

Source: own elaboration 
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4. Conclusion 
In this paper, we focused on description of direct economic impact of Slovak University of 

Agriculture in Nitra on different levels of economy and also, by adopting a GIS-based approach, 

we demonstrated spatial distribution of SUA expenditures on different territorial levels. The 

overall direct economic impact of all operations of Slovak University of Agriculture in territory 

of Slovak Republic reached 13.7 million €, and local direct economic impact was 1.3 million € 

in 2015. University spent only 9.8% of its expenditures in seat of the university, city of Nitra, 

which is to be expected given the size of the city and its position in the settlement hierarchy of 

the country. When we do not take into consideration Nitra city, total expenditures of university 

in rest of the district reached almost 2 million, but on the regional level, only 84,106 € was 

spent in different district then Nitra district. It means that regional economic impact of 

university in comparison with local economic impact can be considered as very low. 

 

In 2015 the university had the most significant impact on local economy of Bratislava and local 

economy of Nitra. SUA. Certain amount of micro, small and medium sized suppliers were 

distributed also in territory of another Slovak regions. Large-sized suppliers of university were 

located mostly in Bratislava nodal region.  

 

Majority of suppliers on all observed economy levels were private firms (e.g. 81.9% on national 

level and up to 94% on level of Nitra local economy). There is also different sectoral structure 

of the suppliers on different spatial levels. On the national level, the highest proportion of 

expenditures were spent in sector of wholesale and retail trade and repair of motor vehicles and 

motorcycles, on the level of region and district in manufacturing sector (39.1% in case of 

regional level and 39.9% on the level of district) and the highest proportion of expenditures on 

local level went to suppliers from ICT sector (31.50 %). 

 

Slovak University of Agriculture is the only agricultural university in country, but still, we can 

say that university contributes by its expenditures mostly to growth of local economies of 

Bratislava and Nitra, and has significantly higher impact on local and district economy than on 

regional economy. Overall it is very hard to conclude whether the impact of the university on 

local economy is considerable or insignificant. The lower share of expenditures spent in the 

local economy in comparison with expenditures concentrated in Bratislava region is to be 

expected, as many services are only provided by entities localized in the capital city of the 

country. However we cannot discard the impact of university on the economy of Nitra and its 

surrounding, given that the largest share of micro and small suppliers are concentrated close to 

the location of the university. This indicates that the university has important impact on local 

sector in city of Nitra and we could expect a sizable multiplier effect. The fact that large share 

of local suppliers (and share of expenditures) fall into sector information and communication 

and professional, scientific and technical activities, there is direct evidence of impact of 

university on knowledge intensive business services sector.  
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