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Economics, University of West Bohemia, Pilsen, Czechia; cJoint Research Centre (JRC), European
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ABSTRACT
The objective of this article is to identify main drivers determining
the geographical location of craft breweries in Slovakia. The main
contribution of the article to the literature is to provide empirical
evidence on the location determines of small firms as well as the
focus on the Eastern European country both of which are less
explored in the literature. The article employs a conditional logit
model on a regional panel data dataset of craft breweries and
location attributes covering 79 counties in Slovakia for the period
1995–2019. The estimated results suggest that agglomeration
economies are key determinants of location choices. However,
the agglomeration of small breweries has notably strong effect,
while the agglomeration of large breweries and past brewing
experience are statistically insignificant in affecting location
choices. Further, important drivers of craft breweries location
choices are demand factors linked to tourist sector development.
Other drivers, such as urban effects, life quality and labour market
conditions, seem not to play role or have rather a weaker impact.
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1. Introduction

Small and medium enterprises such as craft breweries make an important contribu-
tion to the socio-economic development of a region by providing employment oppor-
tunities and enhancing the attractiveness of the region for local people and tourists
(Murray & Kline, 2015). A growing literature suggests that agglomeration externalities
are important determinants for localisation decisions of firms (Carlton, 1983; Disdier
& Mayer, 2004; Procher, 2011).

Craft beer is relatively new sector in Eastern Europe. Craft breweries started to
emerge in Eastern Europe at the end of the 20th century and follow the development
that took place in the US and Western Europe in the 1970s and 1980s, respectively
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(Garavaglia & Swinnen, 2018). The growth in craft breweries has emerged as a
response to the lack of beer diversity offered on the market by large international cor-
porations and increase of consumers’ demand for differentiated beer products. Craft
breweries provide opportunities for the regional development as they generate local
development and local employment; in particular they may attract tourists and thus
promote the development of the tourist sector (Alonso et al., 2017; Dunn &
Wickham, 2016). It is therefore interesting and relevant for policy makers, analysts as
well as general public to know how geographical location of craft breweries is deter-
mined, among others, to better understand how it can contribute to regional develop-
ment. This is particularly important given that brewery sector receives support in
some EU countries (e.g. Slovakia) through the Rural Development Programme (Ellis
& Bosworth, 2015).

The goal of this article is to shed some light on this issue by empirically investigat-
ing the main drivers determining the geographical distribution of craft breweries in
Slovakia. Besides the extensive application of agglomeration economies to explain the
geographical distribution of economic activity (sectors and large firms) in general,
this theory is also increasingly used in the literature to explain location choices of
small firms such as craft breweries (Forte & S�a, 2021; Rahman & Kabir, 2019; Yeager
& Gatrell, 2020). One of the principal ideas of agglomeration economies is that the
concentration of firms from the same industry generates positive externalities (e.g.
access to specialised suppliers, specialised inputs, knowledge, experience) facilitating
growth of firms from that industry in a given location (Fujita et al., 1999; Fujita &
Thisse, 2002; Krugman, 1991). Following this theoretical framework, the article inves-
tigates to what extent the agglomeration effects of similar firms drive the location of
craft breweries relative to agglomeration effect of large breweries and the existence of
brewing knowledge. We also investigate the role of urbanisation externalities, labour
market conditions, demand factors and life quality in affecting craft breweries loca-
tions choices (Danson et al., 2015; Wojtyra et al., 2020).

This article uses a conditional logit model to estimate the location decisions of
craft breweries (McFadden, 1973). The estimations are based on a panel dataset of
Slovak craft breweries and location attributes covering 79 counties (okres) for the
period 1995–2019.

Our main contribution to the literature is to provide empirical evidence on the
location determinants of small firms. Most studies analyse large multinational enter-
prises. Significantly less articles study location behaviour of small firms in a narrowly
defined industry such as brewery sector (Dennett & Page, 2017; Rahman & Kabir,
2019). Our second contribution is the focus on the Eastern Europe; most studies ana-
lyse craft breweries in the USA or Western Europe. Given that some economic devel-
opment patterns in many post-communist countries have similar features, the results
of our article may be to some extent applicable in other similar economies from
Eastern Europe (Val�a�skov�a et al., 2020).

The rest of the article is organised as follows. The next section provides literature
review on the location of craft breweries and outlines hypotheses to be tested, which
is followed by the section on the development of large-scale breweries and craft brew-
eries in Slovakia. Section 4 provides a description of the methodology by briefly
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explaining the conditional logit model employed in empirical estimations. Section 5
presents the data and variables used in the estimations. Section 6 shows empirical
results, and the final section concludes.

2. Literature review and hypothesis

Traditional firm location theory (Moses, 1958; Weber & Friedrich, 1929) usually
explains firms’ location decisions as being driven primarily by factor prices, relative
transport costs of inputs and outputs, and strategic moves to gain spatial monopoly
over markets. While these drivers remain important, some studies argue about the
importance of local specifics and context for firms’ location decisions. This is particu-
larly the case of craft brewery industry were many secondary factors tend to play a
role in location choices of firms from this sector (Nesse et al., 2019).

The diversity of styles and tastes, as well as the superior quality of the product, are
the primary reasons consumers drink craft beer (Durisin, 2013). Craft brews are con-
sidered a ‘specialty good,’ which implies that they have larger trade areas than, for
example, the average neighbourhood pubs (Reid & Gatrell, 2017). This would allow
craft brewers to locate further away from demand in high-rent areas. It is more likely,
however, that craft breweries locate near competition in so-called brewery districts
because consumers are attracted to the location by the marketing or reputation of
rivals, which increases foot traffic, and because it allows consumers to sample among
offerings. In this context, the demographic characteristics of residents of regions may
support the industry by creating reliable local demand and a market in which to test
new products (Reid & Gatrell, 2017). The presence of such advantages is expected to
attract craft breweries (Pachura, 2020).

One growth area within the craft brewing segment that benefits from clustering is
beer-related tourism. More cities and regions are recognising the opportunities associ-
ated with attracting tourists who are interested in visiting craft breweries (Alonso,
2011; Francioni & Byrd, 2012). When there is a cluster of breweries within a city, it
increases its attractiveness as a destination for the beer tourist, makes it easier for
tourists to visit multiple breweries, and makes it easier for cities to promote them-
selves as beer destinations (Alonso et al., 2017). That is, craft breweries may locate in
areas where the demand potential is present given that craft beers are usually con-
sumed in local restaurants and bars whereby tourists may represent an important cli-
entele (Alonso, 2011; Francioni & Byrd, 2012). In this context, the following
hypothesis is proposed and tested:

Hypothesis 1: Craft breweries’ probability of locating in an area increases with better
demand conditions (local demand or tourists).

Findings of Elzinga et al. (2015) suggest, based on the data from USA, that the
spatial-production variable, representing nearby production, appears to reduce pro-
duction and the number of craft breweries. In contrast, the spatial-firms variable, rep-
resenting the number of firms nearby, appears to raise production and the number of
craft brewers. These factors including agglomeration externalities or cluster effects
were more recently described in the idea of industry clusters (Bergman & Feser,
1999; Gordon & McCann, 2000). A wide range of agglomeration externalities may
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arise that may influence where craft brewers locate such as advantages in innovation
and knowledge sharing from embedded networks, greater access to specialised inputs
and services at lower costs, and supportive local institutions. Research on places with
large craft brewing sectors suggest that many have a history of beer-making that has
resulted in supportive institutions (such as colleges with programs in brewing) and
networks of people with knowledge of the industry (Batzli, 2014; Cortright, 2002;
Yeager & Gatrell, 2020). Further, the regulatory obligation in Slovakia is that each
brewery needs to have a certified brewer (Wojtyra et al., 2020). Thus, the existence of
local experience obtained through work in traditional brewery in the past could rep-
resent an advantage of a particular location in attracting craft breweries as it may
indicate the presence of skilled labour (Pokriv�c�ak et. al., 2018). In this context, the
following hypothesis is proposed and tested:

Hypothesis 2: Craft breweries’ probability of locating in an area increases with the
presence (agglomeration externalities) of (a) small breweries, (b) large breweries and (c)
past brewing experience.

The urbanisation economics literature recognises that the externalities may also
emerge because of the concentration of companies in a geographical location irre-
spective of the sector concerned. These urbanisation externalities are derived from
the density of the urban economy and accessibility externalities such as the accessibil-
ity of skilled labour in multiple fields, the presence of developed infrastructure (Reid,
2018), knowledge-creating institutions, and public administration (de Bok & van
Oort, 2011; Han et al., 2018; Isard, 1956; Lenzi & Perucca, 2018). In this context, the
following hypothesis is proposed and tested:

Hypothesis 3: Craft breweries’ probability of locating in an area increases with the
presence of urbanization externalities derived from the density of the urban economy.

Yet another factor that affects craft breweries location choices is the quality of life
in an area. Firms are generally thought to be oriented towards considerations of costs,
profits, and market share, but firms are also made up of people. If people’s preferen-
ces about where they want to live are affected by quality of life, then such factors are
likely to affect where firms locate as well. Empirical research has shown quality of life
to be of less importance than other factors, but still an important consideration, espe-
cially for smaller firms (Dixit et al., 2019). Places with a high quality of life are likely
to be attractive to executives and others with direct control over location decisions.
In considering a location, such individuals will consider not only the implications for
their business, but also for themselves, their family, and their employees (Gottlieb,
1994; Thurnell-Read, 2015). In this context, the following hypothesis is proposed
and tested:

Hypothesis 4: Craft breweries’ probability of locating in an area increases with the
higher quality of life of that area.

Finally, labour market conditions may play a role in impacting craft breweries
location. For example, a high unemployment rate and labour costs is expected to
deter the location of craft breweries as it may reflect rigid labour markets and the
lower availability and more costly labour, respectively (Meixnerov�a & Kraj�n�ak, 2020).
On the other hand, higher labour costs may also reflect the skill effects (Boudier-
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Bensebaa, 2005; Cirillo, 2017; Lee & Clarke, 2019). That is, higher labour costs may
reflect the availability of skills in a given county which may attract craft breweries. In
this context, the following hypothesis is proposed and tested:

Hypothesis 5: Craft breweries’ probability of locating in an area increases with the lower
rigidity of labour markets and more costly labour and increases with the skilled labour
availability.

2.1. The development of beer industry and craft beer in Slovakia

Historically, two distinct periods of beer industry development can be distinguished
in Slovakia that have important implications for the growth of craft brewery industry:
(i) the communist period (between 1948 and 1989) and (ii) the post-communist
period (after 1989) (Kratochv�ıle, 2005; Larimo et al., 2011; Pokriv�c�ak et al., 2019).

Between 1948 and 1989 Slovakia (as part of Czechoslovakia)1 was a centrally
planned economy where all decisions on the location of breweries, production and
distribution of beer were made by central planners rather than managers of profit
maximising firms. Competition between brands was limited in spite of differing qual-
ity of beer produced. The breweries were regional monopolies and supplied the beer
to their surrounding areas as a regional product.2 The number of breweries varied
during this period in Slovakia (the highest number of breweries was 14). With
increasing demand for beer, the central planners either reconstructed and expanded
capacities of the existing breweries (Bratislava, Nitra, Byt�ca, Poprad, Michalovce,
Martin, and Ko�sice) or built new breweries (Ilava in 1950, Topol'�cany in 1964,
Rimavsk�a Sobota in 1966, Vel'k�y �Sari�s in 1967, Hurbanovo in 1969, Bansk�a Bystrica
in 1971, and Trnava in 1974). Some breweries were closed during socialism: brewery
in Levo�ca was closed in 1967 and brewery in Hlohovec ended its production in 1989.
At the end of socialism in 1989 there were 4 breweries in Eastern Slovakia, 5 in
Central and 5 in Western Slovakia. Craft braveries were not allowed to operate or
emerge during this period (Pokriv�c�ak et al., 2019).

After the fall of Berlin Wall and collapse of socialism in 1989, state-owned brew-
eries were privatised in Slovakia and later they were taken over by multinational cor-
porations (Heineken, SABMiller), went bankrupt or carried on as independent private
breweries. More specifically, Heineken bought the biggest Slovak brewery Zlat�y
Ba�zant Hurbanovo in 1995, followed by Corgo�n Nitra in 1997, Martiner Martin in
2003 and Gemer Rimavsk�a Sobota in 2006. SABMiller bought brewery Topvar
Topol'�cany in 2005 and �Sari�s, Vel'k�y �Sari�s in 2007. Both Heineken and SABMiller
gradually concentrated production of beer into two locations: Heineken in
Hurbanovo and SABMiller in Vel'k�y �Sari�s.3 Majority of independent breweries that
were not taken over by international corporations ended their production.4 Only two
independent breweries continued their operation: one in Bansk�a Bystrica and one in
Vyhne. Thus, currently beer is produced in large-scale in 4 cities in Slovakia.
(Pokriv�c�ak et al., 2018).

Craft breweries started in Slovakia at the end of the 20st century where the first
craft brewery opened in 1994. In 1995 there were 8 craft breweries in Slovakia and
their number declined to 5 by 2000. In 2020 there were 97 of them. The fastest
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growth of craft breweries occurred after 2013 when on average about 10 new craft
breweries were launched a year (Figure 1) (Dudi�c et al., 2020).

The craft breweries in Slovakia are located mainly in the capital city, in other
larger cities and in northern Slovakia along the Tatra mountains. However, they can
be found in various places on the whole territory of Slovakia. That is, regionally the
highest number of craft breweries is located in the capital of Bratislava (20 craft brew-
eries), which is followed by Ko�sice and �Zilina (each 7 craft breweries) (Wojtyra et al.,
2020). Ko�sice is the second largest city in Slovakia while �Zilina is a major city in
North Central Slovakia. Between 3 and 4 craft breweries are situated in Nitra, Bansk�a
Bystrica, Martin and Poprad. Nitra and Bansk�a Bystrica are cities with population
close to 100 thousand inhabitants, which are considered large cities in Slovakia of 5,4
million inhabitants. Cities of Martin, Poprad, together with �Zilina, Liptovsk�y Mikul�a�s,
Bansk�a Bystrica and Ru�zomberok are major destinations for tourism in Slovakia
because of their location by the Tatra mountains. In these 6 cities there are together
21 craft breweries (Krogmann et al., 2020; Wojtyra et al., 2020). Figure 2 shows the
geographical location of craft breweries in Slovakia.

The craft beer expansion in Slovakia occurs on the backdrop of declining per cap-
ita consumption of beer. Between 2003 and 2019 beer consumption declined from 90
to 77 litres per capita (Pokriv�c�ak et al., 2018). According to Pokriv�c�ak et al. (2018),
the decrease in beer consumption is caused by rising beer prices, changing drinking
patterns towards at-home consumption rather than drinking in pubs, unfavourable
tax treatment of beer relative to alternative alcoholic beverages, rising wine consump-
tion, and changing preferences towards healthier life styles of many Slovaks.

As in other countries (e.g. USA, Germany, UK), the demand for craft beer in
Slovakia was propelled by preference of consumers for product differentiation and
rising consumer incomes (Garavaglia & Swinnen, 2018). In Slovakia it coincided with
the demise of regional socialist breweries and their replacement with homogeneous
international beers. The rising demand for differentiated beer was reflected in both
growing imports of beer and expansion of craft beer (Rogovsk�a & Mas�ar, 2018).

Figure 1. The development of craft breweries in Slovakia, 1995–2019.
Source: Slovak Statistical Office
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Finally, there is some government support provided to craft brewery sector in
Slovakia. The disbursement of investment support to craft breweries was given as
part of the Rural Development Program granted in the financial period 2007–2013
and 2014–2020. The beneficiary could receive a grant covering 50% of the ini-
tial investment.

3. Research methodology

We apply the conditional logit model to investigate the determinants of the location
choice of craft breweries based on the random utility maximising framework devel-
oped by McFadden (1973). The conditional logit model is commonly used to analyse
location choice of firms (e.g. Chang & Park, 2005; Ciriaci et al., 2019; Head et al.,
1995; Krenz, 2016; Lavoratori et al., 2020; Lei & Chen, 2011; Mart�ı et al., 2017). Craft
breweries face a set of location choices with different attributes. The model estimates
how each attribute affects the chance that a given location will be chosen. One of the
advantages of this approach is that it allows for the possibility that explanatory varia-
bles driving firms’ location choices are endogenous.

The theoretical underpinning of this approach is based on the rational behaviour
assumption where the choice of location j by craft brewery i at time t is based on
selecting a location that delivers a maximum benefit (or utility) Vijt, among all m pos-
sible locations. Given that the utility depends on attributes of a given location and
assuming a linear relationship it yields to (1):

Vijt ¼ bXijt þ eijt (1)

where X is a vector of location-specific attributes that affect location choices, and e is
captures random factors affecting the choices.

The maximisation behaviour implies that craft breweries observe the utility
achieved from all locations and select the alternative that provides the maximum

Figure 2. Geographical distribution of craft breweries in Slovakia, 2019.
Source: Slovak Statistical Office, own processing
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utility; that is, the location j that yield the maximum Vijt, among m utilities. Hence,
the statistical choice model implies deriving the probability (2) that the utility in loca-
tion choice j is higher than utility in other locations.

Prob Vijt > Viktð Þ for all k such that k 6¼ j (2)

Assuming the independence of irrelevant alternatives, the probability that the loca-
tion j is selected by craft brewery i at time t can be specified by (3):

Table 1. List of variables.
Name Definition Period available

Dependent variable
Location choice of breweries Binary variable, equals 1 if the county was

chosen as location by the craft brewery, and
0 for the other regional alternatives

1995–2019

Agglomeration effects
Agglomeration of small breweries The share of the number of craft breweries in a

county in the total number of craft breweries
in all counties divided by the share of the
number of all small firms in that county in all
small firms in Slovakia

1995–2019

Agglomeration of large breweries The share of the number of large breweries in a
county in the total number of large breweries
in all counties divided by the share of the
number of all firms in that county in all firms
in Slovakia

2015–2018

Past brewing experience Binary variable, equals 1 if the county had large
brewing companies in the past, 0 otherwise

1995–2019

Urbanisation effects and accessibility
Population (log) Total population in a given county (in logs) 1995–2019
Population density (log) Total population density in a given county

(in logs)
1996–2019

Moved in (log) Population that immigrated in a given county
(in logs)

1995–2019

Number of cities (log) Number of cities present in a given county with
a population larger than 5000 inhabitants
(in logs)

2005–2019

Agglomeration of small breweries
and population density
(interaction)

Interaction variables between the agglomeration
of small breweries variable and the
population density variable

1996–2019

Agglomeration of large breweries
and population density
(interaction)

Interaction variables between the agglomeration
of large breweries variable and the
population density variable

1996–2019

Labour market conditions
Unemployment rate Unemployment rate in a given county 2001–2019
Average real wage (log) Real average wage in a given county (in logs) 2009–2018
Demand conditions
Hotels and restaurants (log) Number of hotels and restaurants in a given

county (in logs)
2008–2018

Overnights of tourists (log) Number of overnights of tourists in a given
county (in logs)

2001–2019

Overnights of tourists per capita Number of overnights of tourists per capita in
a county

2001–2019

Life quality
Life expectancy Life expectancy in a given county (average man

and women)
1999–2018

Number of divorces (log) Number of divorces in a given county (in logs) 1995–2019

Source: own construction of variables.
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pijt ¼
expðbXijtÞ

Pm
k¼1expðbXiktÞ (3)

where pijt is binary variable that equals 1 if a location j is selected by the craft brew-
ery i at time t, and 0 otherwise.

The maximum likelihood approach is used to estimate the coefficients b, associ-
ated with the location-specific attributes, X, that affect the probability that a craft
brewery selects a particular location from among all possible locations.

4. Data and variable description

The estimations are based on a county level panel dataset of Slovak craft breweries
and the counties’ characteristics available from the Statistical Office of Slovakia and
publicly available documents from different Ministries. The data cover the period
1995–2019 for most variables; some variables are available for a shorter period.5 The
description of the variables and the covered period for each variable are provided in
Table 1. The continues variables are transformed by taking the logarithm with base
2.6 We use base 2 to make the interpretation of the estimated coefficients more intui-
tive: i.e. the estimated odds ratio (see further) is associated with the original (not
transformed) variable increased by factor 2, in other words, with increasing the ori-
ginal variable by 100%. Other variables (e.g. percentage change variables, binary varia-
bles) are not transformed for an easier interpretation of their estimated coefficients as
well as to avoid undefined variables with zero values (if log transformed).

The dependent variable is the location choice of craft breweries among 79 counties
(okres) in Slovakia. It takes the value one for the chosen county and zero for the
remining counties for each decision on the location selection of craft breweries.

The explanatory variables represent the locational characteristics of each of the
chosen 79 counties. Following the hypotheses derived in previous section, we consider
five set of variables in our empirical estimations: (i) agglomeration effects, (ii) urban-
isation effects and accessibility, (iii) labour market conditions, (iv) demand condi-
tions, and (v) life quality.

As discussed above, the literature suggests that agglomeration externalities are
important determinants for localisation decisions of firms. In order to account for
these agglomeration effects, we include three variables in our estimated equation:
agglomeration of small breweries, agglomeration of large breweries, and a past brewing
experience. The first variable attempt to tests Hypothesis 2a accounting for the
agglomeration effect of small craft breweries, while the second one tests Hypothesis
2 b related to the agglomeration effect of large breweries. The third variable corres-
pond to Hypothesis 2c accounting for the past brewing experience which may meas-
ure the existence of brewery-related knowledge base in a particular county.

To account for the potential urbanisation externalities (Hypothesis 3) in a given
county we consider several proxies controlling for the total population (population),
population density (population density), immigration in a county (moved in) and the
presence of larger cities (number of cities).
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The explanatory variables accounting for labour market conditions (Hypothesis 5)
include unemployment rate and labour costs (average real wage). The proxies for
demand factors of craft beer consumption in a given county considered in estima-
tions include the number of hotel and restaurants (hotels and restaurants), the num-
ber of overnights of tourists (overnights of tourists) and the number of overnights of
tourists per capita (overnights of tourists per capita). These variables attempt to test
the Hypothesis 1.

Finally, two variables capturing local life quality of counties are included in the
estimated equations: life expectancy (life expectancy) and the number of divorces
(number of divorces). These variables attempt to test Hypothesis 4. However, they
may also complement or indirectly capture the above demand factors (i.e. Hypothesis
1) by reflecting local characteristics of potential consumers as opposed to the tourist
driven demand drivers.

5. Estimation results

Table 2 and Table 3 provide the descriptive statistics and correlations between
explanatory variables, respectively.

Before estimating the conditional logit model,7 we examine correlations among the
explanatory variables. We use the correlation results to specify the estimated models
in order to avoid variables that may lead to unreliable and unstable estimated coeffi-
cients. The correlation matrix reveals that several variables are highly correlated
between each other (greater than 50%). This is the case of the moved in variable
which is highly correlated with population variables and the number of divorces; the
average real wage with the population density, unemployment rate, and hotels and
restaurants; overnights of tourists and life expectancy with hotels and restaurants; the
number of divorces with population; and as expected for agglomeration variables
with their corresponding interaction variables. There is also moderate correlation
(between 40% and 50%) for the variable hotels and restaurants with the population
density, the unemployment rate, and overnights of tourists per capita; the average

Table 2. Descriptive statistics.
Variables Obs Mean Std. Dev. Min Max

Agglomeration of small breweries 36419 0.967 2.284 0 25.902
Agglomeration of large breweries 23700 1.183 7.13 0 58.291
Past brewing experience 49612 0.43 0.495 0 1
Population (log) 49612 10.981 0.584 9.378 12.076
Population density (log) 48980 4.827 0.948 3.322 8.514
Moved in (log) 49612 6.24 0.807 4.263 8.378
Number of cities (log) 43608 0.5 0.48 0 1.386
Agglomeration of small breweries and popul. density (interaction) 36419 5.139 14.927 0 208.084
Agglomeration of large breweries and popul. density (interaction) 23700 4.97 29.813 0 254.935
Unemployment rate 45267 9.308 6.263 1.46 37.22
Average real wage (log) 34207 6.788 0.189 6.23 7.401
Hotels and restaurants (log) 34839 4.018 1.096 0 6.299
Overnights of tourists (log) 43797 11.165 1.522 5.509 14.586
Overnights of tourists per capita 43797 3.477 6.527 0.002 41.931
Life expectancy 38631 76.073 1.679 69.64 79.875
Number of divorces (log) 49612 4.616 0.701 1.946 6.14

Source: own calculations.
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real wage with the moved in variable; for overnights of tourists per capita with
agglomeration of small breweries variables; and overnights of tourists with
life expectancy.

To account for these correlations as well as for different duration of the variables
and thus to check for the robustness of the results, we estimate several model specifi-
cations by excluding different correlated variables or variables with a shorter dur-
ation. Model M1 is a complete model which includes all considered explanatory
variables. The rest of models (M5 to M13) differ in terms of excluded variables that
were identified to have high correlations or have shorter duration. That is, labour
market variables are excluded in M2, life quality variables in M3, different agglomer-
ation and interaction variables in M4 to M5, moved in variable in M6, different
demand condition variables in M7 and M8. The last two models (M9 and M10)
exclude interaction variables given that by construction they are highly correlated
with the agglomeration variables.

The estimation results from the conditional logit model with robust standard
errors for all model specifications are reported in Table 4.8 All estimated models
explain the dependent variable well with high level of overall fitness as represented by
v2: The overall model specification is statistically significant at 1% significance level
for all 10 models. These test results suggest that the null hypothesis that the coeffi-
cients are all zero (except for the constant) is rejected for all estimated models.

The coefficients reported in Table 4 are odd ratios. An odd ratio associated with
an explanatory variable greater than one indicates higher odds (likelihood) for craft
breweries to locate in a county as the value of the variable increases. Conversely a
value smaller than one implies the opposite (i.e. negative relationship or
hlower likelihood).

6. Discussion

As reported in Table 4, the estimated results are rather robust across different esti-
mated models in terms of the signs of the estimated coefficients and to large extent
also with respect to the magnitude of the coefficients. Agglomeration economies
increase the likelihood (i.e. the odd ratio is greater than 1) of craft breweries’ locating
in a county in Slovakia. However, the impact is significant for the agglomeration of
small breweries, whereas the agglomeration of large breweries is statistically insignifi-
cant across all estimated models. The estimated coefficients for the agglomeration of
small breweries variables are significant at 1% significance in all estimated models.
That is, the estimates suggest that the likelihood that craft breweries choose to locate
in a county increases between 85% and 117% for an increase of 1 in the variable
agglomeration of small breweries (i.e. in the ratio of the share of the number of craft
breweries of a county on total craft breweries in Slovakia to the share of the number
of all small firms in that county in all small firms in Slovakia) in models M1-M8.9

These estimated values decrease to around 33% in models M9 and M10 because
interaction variable between agglomeration and population density is not considered;
i.e. they reduce the likelihood of firms locating in a given county (see further). These
results suggest that craft breweries benefit from the agglomeration externalities related
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to the concentration of firms from the same industry (i.e. small craft breweries); the
agglomeration externalities of large breweries apparently do not generate gains and
thus do not affect location choices of craft breweries. The coefficient estimated for
the past brewing experience is statistically insignificant for most estimated models
which implies that the past presence of large brewing company in a county does not
affect the location choice of craft breweries in that county. Only in model M5, where
the variable measuring the agglomeration of small breweries is excluded, the past
brewing experience is significant at 1% level providing certain support that this vari-
able may capture similar effects as the agglomeration variable. The craft brewery in
Slovakia is required to employ a certified brewer, and this result provides some sup-
port that the past work experience in traditional brewery of a given county may gen-
erate an advantage in attracting craft breweries.

Overall, these results reveal the support for Hypothesis 2a (agglomeration external-
ities of small breweries), weak support for Hypothesis 2c (agglomeration externalities
of past experience) and reject Hypothesis 2 b (agglomeration externalities of large
breweries). Our results are consistent with the literature that finds that agglomeration
of similar firms are important factors determining location choice of firms (Alc�acer &
Chung, 2014; Cingano & Schivardi, 2004; Delgado et al., 2010; Hecht, 2017; Mariotti
et al., 2019).

The estimated results suggest that that craft breweries are sensitive to demand con-
ditions. The likelihood of craft breweries locating in a county increases with the
increase of demand conditions in that county� as proxied by the availability of hotels
and restaurants, overnights of tourists, and overnights of tourists per capita—thus
supporting Hypothesis 1. One variable of the total three variables measuring demand
conditions is always statistically significant at 1% level in each estimated model; the
exception is model M3 where it is significant at 5% level. Craft breweries prefer to
locate in more abundant than less abundant counties in terms of the number of
hotels and restaurants or the number of overnights of tourists in line with the litera-
ture suggestions (e.g. Alonso, 2011; Reid & Gatrell, 2017). For example, as estimates
in Table 4 suggest, the likelihood that craft breweries choose to locate in a county
increases between 58% and 82% for an increase of 100% (doubling) in the number of
hotels and restaurants in that county across all estimated models where this variable
was considered (M1-M6; M9-M10).

However, variables capturing local life quality� life expectancy and the number of
divorces� seem not to affect the location choices thus failing to accept Hypothesis 4.
These results indicate that local characteristics of potential consumers have no impli-
cations on craft breweries; only market potential related to the development of the
tourism play a more prominent role (Table 4). This is in line with literature which
finds that quality of life might not necessarily be a stronger driver for location choices
than other factors (Dixit et al., 2019).

Most of the variables capturing the urbanisation effects and accessibility drivers
appear not to impact location decisions of craft breweries. The exceptions are coeffi-
cients associated with the variable accounting for the population density in models
M9 and M10 (significant at 5% level). This variable decreases the likelihood of craft
breweries locating in a county. This finding is in contradiction with the expectation
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that craft breweries prefer to locate in counties with greater population density.
However, in most estimated models the coefficient associated with this variable is not
statistically significant. As a result, we cannot confirm Hypothesis 3.

Further, the estimated results suggest that that the agglomerations effect on craft
breweries location decisions is smaller in more than less densely populated counties
(i.e. interaction between effects of Hypothesis 2a and Hypothesis 3) as indicated by
the statistically significant and lower than one coefficients associated with the inter-
action variable between the agglomeration of small breweries variable and the popula-
tion density variable (significant at 1% level in models M1-M4 and M6-M8). That is,
craft breweries have lower likelihood to gain from agglomeration externality linked to
small breweries if they locate in more than less densely populated counties. These
results suggest that the agglomeration externalities (Hypothesis 2a) generate less gains
in more densely populated counties (Hypothesis 3) and thus negatively affect location
choices of craft breweries. Note that, when the interaction variable is included in the
estimated model the population density variable is statistically insignificant suggesting
that the interaction effect might be more important than the direct effect of this vari-
able on the location choices of craft breweries (Table 4).

Variables measuring labour market conditions are statistically insignificant across
most estimated models. The exception is the real wage variable (average real wage)
which is significant and greater than one (at 5% level) in models M7 and M8 (Table
4). As aground above, this variable may capture skill effects (the availability of skills
in the market) additionally to labour cost effects thus potentially suggesting that the
first effect may offset the second one thus causing a higher likelihood of craft brew-
eries locating in a given county if the county has higher average real wage. These
results provide a weak support for Hypothesis 5. Similar results for labour cost effects
were found in Boudier-Bensebaa (2005) and Cirillo (2017).

7. Conclusions

There was a significant growth of numbers of craft breweries in Slovakia in last two
decades. It coincided with the decline of the number of large-scale breweries in the
country. While large-scale breweries were distributed uniformly on the whole terri-
tory of Slovakia by decisions of central planners during socialism, newly created craft
breweries tend to be located in different parts of Slovakia. We have applied the condi-
tional logit model to investigate the determinants of the location choice of craft brew-
eries based on the random utility maximising framework developed by McFadden
(1973). The aim was to analyse to what extent the agglomeration externalities of simi-
lar firms drive the location choices of craft breweries relative to agglomeration exter-
nalities of large breweries and the existence of brewing knowledge as well as urban
effects, demand factors, life quality and labour market conditions.

Overall, the estimated results suggest that location selection of craft breweries in
Slovakia is influenced by two key sector specific factors� agglomeration externalities
of similar firms (Hypothesis 2a) and demand conditions linked to the development of
the tourist sector (Hypothesis 1). Other factor found in the literature to be important
drivers of firms’ location decisions� agglomeration externalities of large breweries
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and past brewing experience (Hypothesis 2 b, 2c), labour market conditions
(Hypothesis 2a), urbanisation externalities (Hypothesis 3), life quality (Hypothesis 4)
� seem not to play role or have a weaker impact on location choices of craft brew-
eries in Slovakia.

The results might have significant implications for both academics and stakehold-
ers. Craft beer represents 3–5% of total beer consumption in Western Europe and
USA, while in Eastern Europe it is only about 1% (Pokriv�c�ak et al., 2019). For this
reason, it is possible to expect further development of craft breweries in Eastern
Europe. Therefore, it could be of higher interest for policy makers, analysts as well as
for potential businessmen to know how geographical location of craft breweries is
determined in this region. From the business perspective, the results of the article
suggest that the profitable location choices of craft breweries are characterised by the
presence of agglomeration externalities and tourist related demand rather than other
drives. From the policy perspective, these results can contribute to a better targeting
of the rural development support for this sector and to stimulate growth where it has
the highest potential. Particularly, the results of this article highlight that there is
need to generate local hubs so that craft breweries can gain from agglomeration
externalities. Rural Development Program can enhance craft breweries potential in a
given location by supporting development of agglomeration related externalities such
innovation and knowledge, networks and supportive local institutions.

The findings of our article have to be considered with some caution given that the
analyses are highly dependent on the geographical units used in the estimations.
From a location point of view, counties may not be the ideal geographical disaggrega-
tion to identify locations of craft breweries and a more refined spatial location may
be required to more accurately capture the drivers of location choices of firms from
this sector. Second, the location decisions may differ according to the size of craft
breweries which was not accounted for due to the data unavailability. Finally, we
could not identify the role of government support in determining the geographical
distribution of craft breweries in Slovakia both because of the unavailability of
regional county level data on support granted to craft breweries and because of the
presence of rather uniform policy support environment applied across the whole
Slovakia. Future research should analyse each of these limitations of the current art-
icle to test the robustness of the results and to provide a more complete picture of
the location determinants of craft breweries.
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Notes

1. Between 1918 and 1992 Slovakia was part of Czechoslovakia.
2. The only exception was Pilsner Urquell which was available on the whole territory of

Czechoslovakia.
3. Heineken closed down Martiner brewery in Martin in 2003, Nitra brewery in 2004, and

Rimavska Sobota in 2006. Topol'�cany brewery was closed by SABMiller in 2009.
4. Brewer in Ko�sice went bankrupt in 1998, Trnava ended production in 1998 too, brewery

in Michalovce in 1999, Ilava in 2000, Bratislava and Poprad in 2007 and brewery in Byt�ca
in 2012.

5. The variable with the shortest period will determine the actual duration of the data used
in estimations.

6. The advantage of log transforming variables is also to address their skewness or to better
reflect a normal distribution.

7. Note that, conditional logit estimation is most appropriate when the number of degrees of
freedom for the estimated model is large relative to the number of observations and with
the panel structure of the data (as in this paper). In contrast, standard unconditional
estimation is more appropriate when the degrees of freedom is small relative to the
number of observation. Further, since our explanatory variables represent county
characteristics rather than the characteristic of craft braveries, the conditional logit model
is preferable to multinomial logit models. That is, the conditional logit model estimates
the choice as a function of the “choices’ characteristics” (i.e. characteristics of counties),
whereas the alternative multinomial logit models is applicable to estimate location choice
as a function of the “chooser’s” characteristics (i.e. characteristics of craft breweries)
(Hauber et al., 2016).

8. We use Stata software package.
9. The percentage changes are obtained by subtracting the estimated coefficients by 1 and

multiplying the obtained value by 100.
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