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Abstract. We investigated the spatial variation patterns of voting results in Polish parliamentary 
election in 2015 across 380 regions. That election was a milestone event in Polish politics that sub-
stantially affected Poland’s internal and foreign policy directions and promoted two emerging polit-
ical parties as runners-up against the well-established ones. While socio-economic, cultural and ge-
ographical factors such as economic activity, historical legacies (post-Russian East vs post-German 
West) and economic dichotomies (cities vs the countryside) explain most variations for most parties, 
they do not appeared to fit as determinants of the new parties’ support, especially of right-wing pop-
ulists. Demographic target groups of individual parties appear to be relatively unresponsive to their 
pre-election offerings. The spatial specification of econometric models considerably improves their 
statistical properties. We also examined mixed-W models to account for the unobservable spatial 
effects stemming from the construction of constituencies. Their distinctive sets of candidates added 
significantly to the explanation of the spatial variation in voting.
Key words: spatial analysis, election results, Poland, constituencies, mixed-W models.

1. INTRODUCTION

On 25th October 2015 the Polish parliamentary elections were held, resulting in 
the victory of a right-wing, nationally and socially conservative party Law and 
Justice (Prawo i  Sprawiedliwość, PiS1, member of the European Parliament’s 
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1   Abbreviations: PiS – Law and Justice (Prawo i Sprawiedliwość), PO – Civic Platform (Platforma 
Obywatelska), K15 – Kukiz’15, N – Modern (.Nowoczesna), PSL – Polish People’s Party (Polskie 
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group European Conservatives and Reformists). The liberal Civic Platform (Plat-
forma Obywatelska, PO, member of the Christian democratic European People’s 
Party group at the European Parliament) and the agrarian Polish People’s Party2 
(Polskie Stronnictwo Ludowe, PSL, another EPP member), which had governed 
since 2007, stepped back to the opposition. At the same time, two brand-new 
groups entered the parliament, the right-wing populist Kukiz’15 (K15, never be-
fore in the EP) and the liberal Modern (.Nowoczesna, N, formal member of the 
Alliance of Liberals and Democrats for Europe).3 Law and Justice became the 
first party in Poland since pre-1989 communist era to secure an absolute majority 
of seats in the Sejm, the lower house of the Parliament, which enabled them to 
appoint an autonomous government.

The changes on the Polish political scene coincided with the rise of populist, 
anti-immigration and anti-establishment sentiments and parties in Europe (cf. Al-
gan et al., 2017), such as Alternative für Deutschland in Germany, Freiheitliche 
Partei Österreichs in Austria, Swedish democrats – Sverigedemokraterna or Dan-
ish People Party – Dansk Folkeparti. They also shortly preceded the anti-estab-
lishment campaigns in the UK and the US that paved the way towards the vote for 
Brexit and the victory of Donald Trump, respectively, as well as the historically 
best results of the French Front National in 2017. A question that arises is to what 
extent the Polish election results from 2015 fit this broad international context, as 
the voters were able to not only choose between the right-wing opposition (PiS) 
and the liberal, long-standing incumbent party (PO), but also the well-established 
parties (PiS, PO) and absolute newcomers (K15, N) that, in the Polish system, are 
by law financially handicapped on their way to the Parliament through the lack of 
financing from public sources and hence, to be successful, have to target emerging 
anti-establishment sentiments very skilfully.

A more specific question that we intend to address in this article is related to 
the spatial distribution of such sentiments (see, e.g. van Gent et al., 2013). We 
examined at the level of poviats (380 units in Poland) to find a relationship be-
tween the voting behaviour and a wide range of variables defining the regional 
socio-economic context, putting the problem into the spatial political economy 
perspective (cf. Morton, 2017). This approach might be interesting for at least 
three reasons. 

Firstly, to the best of our knowledge, no studies have attempted to discuss the 
results of Polish elections in 2015 from a multivariate spatial analysis. Żerkowska-

Stronnictwo Ludowe), EU – European Union, EP – European Parliament, EPP – European People’s 
Party, PKW – National Electoral Commission (Państwowa Komisja Wyborcza), BMA – Bayesian 
Model Averaging.
2  PSL is the only political group represented in the parliament after 2015 election that is not anal-
ysed here due to a relatively low support, concentrated in the rural areas.
3  Tags and descriptions of individual parties based on their individual websites, as well as on http://
www.parties-and-elections.eu/poland.html.
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Balas, Lyubashenko and Kwiatkowska (2016) analysed how the social statuses of 
individuals, ideological and cultural issues, as well as economic factors, deter-
mine electoral decisions, stating that variables describing citizens’ social statuses 
explain in the most appropriate way the tendency to vote for individual parties. 
Turska-Kawa (2016) evaluated the system of higher-order values of the 2015 elec-
torates and individuals with different ideological self-identifications. All these mi-
cro-studies might be treated as a suggestion to use respective, feasible socio-eco-
nomic regressors at the local level.

Secondly, regional studies are the key to a correct understanding of the nex-
us between constituency formation and election outcomes. Conclusions could be 
relevant for a wide range of countries (though we leave them outside the scope of 
this paper).

Thirdly, in recent years, there has been an increase in interest in the role of 
party leaders in elections and the personalisation of politics (Barisione (2009), 
Bittner (2018),  Garzia (2011), Garzia (2012), Mughan (2015), Rahat and Sheaf-
er (2007)). Peszyński (2016) examined the leader effect on the 2015 Polish elec-
tion results of their party or group, refuting the hypothesis that a party leader 
is a more important determinant of electoral decisions in the case of new, lead-
er-driven parties (N and K15) than in the case of more institutionalised entities 
(PiS and PO). Corresponding with the current research trend, spatial studies 
allow to capture the non-observable effect of the local leaders’ charisma on the 
voting result, at least when the election is held in constituencies, and are perhaps 
the only non-survey (and hence non-declarative) method of looking into this 
phenomenon. 

In our study, we conducted a spatial econometric investigation of the drivers 
that impacted the following variables: (i) the unprecedented support for PiS, 
(ii) the support for other parties, (iii) the vote split between right-wing and lib-
eral-wing, as well as old vs new parties, and (iv) the voter turnout. Our research 
hypotheses included (H1) the dominant role of socio-economic factors, which 
can be linked with parties’ specific policy promises and target electorate, in 
determining regional aggregate choices (see Sections 2 and 3 for details), (H2) 
the presence of spatial patterns due to both spillovers of various kinds and the 
unobservable effects related to the candidates’ attractiveness in individual con-
stituencies, and (H3) different decision-making mechanisms with respect to the 
choice between liberal and conservative, and between well-established and new 
parties.

The data used in the paper, available via Local Data Bank from Statistics Po-
land, as well as the data from the National Electoral Commission (Państwowa 
Komisja Wyborcza, PKW), included poviat-level data (380 units in Poland at the 
EU’s NUTS-4 level). Taking into consideration the fact that the poviat-level offers 
a broader set of determinants than the gmina-level data (2479 the EU’s NUTS-5 
units), NUTS-4 was chosen as representing an optimum balance between spatial 
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precision (multiple poviats per constituency, in almost all cases) and the availa-
bility of potential regressors. After the preliminary extraction of 363 socio-eco-
nomic variables available from Statistics Poland’s Local Databank, due to the 
constrained number of territorial units and on the literature basis, we chose or 
constructed 54 that could most likely determine election behaviours.4 We used 
the General-to-Specific modelling approach, as well as the Bayesian Model Aver-
aging (BMA) technique, as methods for handling model uncertainty. In the final 
stage, we applied spatial econometric models to consider the presence of addition-
al spatial processes. 

The remainder of the paper is organised as follows. In Section 2, we re-
viewed the previous literature related to spatial methods and their use in politi-
cal science, as well as the existing literature on turnout and political preferenc-
es. In Section 3, we presented the process of data selection and the preliminary 
linear regression. In Section 4, we applied spatial econometric analysis and 
we discussed the results of this application. Section 5 is the final concluding 
section.

2. ELECTORAL GEOGRAPHY IN POLAND: 
BACKGROUND INFORMATION AND LITERATURE REVIEW

In an announcement of 27 October 2015, the National Electoral Commission 
in Poland stated that PiS received 37.58% of votes, which translated into 235 out 
of 460 parliamentary seats (see Table 1). PO gained 24.09% votes (138 seats), 
recording a decrease of 15 percentage points compared to the election results in 
2011. PiS and PO have been the leading parties on the Polish political scene since 
the parliamentary election in 2005. 

Looking at the spatial distribution of election results, PiS was more popular 
among voters in eastern and south-eastern regions, while PO recorded the high-
est scores in the north-west, the west and the south-west, as well as had a clearly 
more metropolitan electorate than PiS (see Fig. 1). Relatively high support for 
N could be seen in cities with poviat rights and in the south-western part of the 
country. The high support for N in south-western Poland coincided with a high 
support for the Civic Platform in that part of Poland. This may suggest that the 
electorate of both parties had a similar profile, as well as that N as a newcomer 
seized some of PO’s voters. However, no material spatial patterns emerged in 
the case of K15. 

4  The variables rejected at this stage comprised mostly highly disaggregated local government 
expenditure values and detailed, bookkeeping-related breakdowns related to the European Union 
funds absorption.
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Table 1. Poland’s parliamentary election in 2015: country and poviat-level results [%]

National 
result

Poviat-level 
unweighted 

mean

Poviat-level unweighted 
standard error

Poviat-level 
maximum 

value

Poviat-level 
minimum 

value
PiS 37.58 39.13 10.59 69.87 17.76

K15 8.81 9.13 1.75 22.18 5.02

PO 24.09 22.22 7.96 41.35 5.68

N 7.60 6.01 2.58 16.49 1.31

Source: own work, PKW (National Electoral Commission in Poland). 

In recent years, research about the determinants of electoral behaviours, focus-
ing on voter turnout, has expanded rapidly. Around 200 studies on turnout were 
published only in 2014, which is nearly four times the number of articles pub-
lished in 2000 (Cancela and Geys, 2016). The meta-analysis of 83 aggregate-level 
studies (Geys, 2006) and its extension (Cancela and Geys, 2015) indicated that 
voter turnout studies conducted as multivariate regression analyses included at 
least one of 14 variables:

–– socio-economic: population size, population concentration (though weakly 
correlated with voter turnout), population stability (measured by three factors: 
population mobility, population growth and the percentage of homeowners in the 
community), income homogeneity and ethnical homogeneity, proportion of mi-
norities (turnout is lower if the share of a minority in the population is higher), 
past turnout; 

–– political: closeness of election (Fauvelle-Aymar and François, 2006) – there 
is a positive relation between the competitiveness of an election and the percent-
age of voters come to vote, political fragmentation (Dettrey and Schwindt-Bayer, 
2009), campaign expenditures (Hogan, 2013; Holbrook and Weinschenk, 2014);

–– institutional: electoral system (Eggers, 2015; Endersby and Krieckhaus, 
2008), compulsory voting (Fowler, 2013), registration requirements (Ansolabe-
here and Konisky, 2006), and concurrent elections (Nikolenyi, 2010).

While looking for spatial determinants of the voting behaviour, some further 
country-specific aspects should be borne in mind, both in the long-term perspec-
tive and related to the specific electoral circumstances in 2015. From this point 
on, we limited their presentation to the factors that were potentially relevant in the 
spatial dimension.

Following the first elections in Poland after the systemic transformation out of 
communism initiated in 1989, one could observe significant regional differences 
in both election results and turnout. Polish electoral geography literature indicates 
two main aspects of spatial differentiation of electoral behaviours. According to 
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the first one, the main reason for electoral disproportionality are historical and 
cultural circumstances, while the second one focuses on socio-economic factors 
(Zarycki, 1997). The first theory emphasizes the relevance of the partitions of 
Poland (that took place towards the end of the 18th century and resulted in the 
elimination of Poland’s sovereignty for 123 years) and the resulting historically 
shaped political attitudes. For a long time, the highest turnouts were recorded in 
the north-western, western and southern regions. This regularity is often explained 
by long-term parliament traditions that characterize societies living in Prussian 
and Austrian states, while eastern communities developing within the Russian 
Empire, due to the authoritarian regime, did not have the appropriate conditions 
to progress (Kowalski, 2003). Life in a given partition led to the formation of 
distinct social norms and political views (Krzemiński, 2009). The second concept 
rejects historical influence, explaining election behaviours predominantly using 
contemporary socio-economic situations. Our analysis builds predominantly upon 
the second approach. 

Fig. 1. Spatial distribution of dependent variables
Source: own work, National Electoral Commission (pkw.gov.pl).
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Additionally, Poland has considerably benefited from the accession to 
the European Union in 2004 by receiving a  substantial inflow of EU funds. 
In the 2007-2013 financial perspective, Poland has been the largest beneficia-
ry of  the EU policy of economic and social cohesion, having the amount of 
67.3 billion euros at its disposal, over 19% of funds allocated by the EU for the 
purposes of this policy (see Ministry of Regional Development, Poland Nation-
al Strategic Reference Framework 2007–2013). The ‘Operational Programme 
Development of Eastern Poland’, focused on, e.g. generating a socio-econom-
ic upgrade of five eastern voivodships (lubelskie, podkarpackie, podlaskie, 
świętokrzyskie and warmińsko-mazurskie),5 the least-developed regions in the 
entire EU as of 2004. The considerable investments undertaken, mainly in infra-
structure, may have affected the traditional Polish electoral geography of right-
wing dominance in the east.

In the years preceding 2015 election, in the majority of Polish cities with 
populations above 100,000, one could observe a  population decline, main-
ly driven by great number of city dwellers moving to the neighboring small 
towns and rural areas (Biegańska and Szymańska, 2013), which possibly im-
plied some spatial autoregression pattern driven by an increasing population 
of commuters. 

As for the electoral campaign itself, PiS made a number of attractive promises, 
most notably (i) reversing the incumbent PO’s reform of increasing the retirement 
age, which had been supposed to stabilise the public finances in the long term (see 
Jabłonowski, Müller, 2013), and (ii) introducing additional child benefits.6 Both 
of those key offerings may have induced a link between the election outcomes and 
regional demographic conditions. 

The parliamentary election in October 2015 was directly preceded by a pres-
idential run-up in May (also won by PiS). The presidential election gave a con-
siderable boost to the political career of Paweł Kukiz, a former rock star, and his 
newly created group K15 was considered in the media as a  potential coalition 
member in the absence of the parliamentary majority for PiS. Its main aim was to 
create a new constitution and lead to a deep transformation of the political system 
in Poland, with emphasis put on single-candidate elections as a means of weaken-
ing the political parties.7 While, formally, K15 was not established as a political 
party, a large number of candidates were members of smaller right-wing parties, 
not least extreme right. The micro-level study of Turska-Kawa (2016) showed 
that the voters of K15 represented the most contrasting system of values against 
other parties.

5  http://ec.europa.eu/regional_policy/en/atlas/programmes/2007-2013/poland/operational-pro-
gramme-development-of-eastern-poland [accessed 30.07.2018]
6  http://wybierzpis.org.pl/materialy-programowe [accessed 30.07.2018]
7   http://ruchkukiza.pl/klub-poselski/strategia-zmiany/ [accessed 30.07.2018]



206 Aleksandra Lasoń, Andrzej Torój

The main purpose of PO’s campaign8, in turn, was to retain voters after the 
long period of governance since 2007 that covered different phases of the fi-
nancial and economic crisis, predominantly in the euro zone. The party faced 
an additional, unexpected threat of voter loss due to the establishment of a new 
liberal and pro-EU party N. This group largely targeted its programme at young 
voters with higher education, and entrepreneurs interested in liberal economic 
policy9, which once had been identified with PO. N’s premise was to simplify 
the tax system, remove union and pension privileges, as well as to improve the 
education system to suit the labour market. It also promoted the state’s ideolog-
ical neutrality. The political offering of N appeared to be addressed predomi-
nantly to big city residents, and the spatial effects of this targeting strategy may 
had followed.

According to Wciseł (2016), the issue of the migrant crisis that emerged 
during the parliamentary campaign suggested that a large part of the electorate 
wanted to protect Poland against the influx of refugees and promote nation-
alistic attitudes. In 2015, during the peak of the European refugee crisis, PiS 
opposed the reception of any immigrants. However, Poland is highly homoge-
neous in terms of resident nationality, and – on top of that – no material spatial 
pattern of minority distribution emerges, so it would be unjustified to expect 
any spatial pattern in the anti-immigrant sentiment. That focus of the campaign, 
however, might had been the reason for including some symptomatic variables 
that might had been related to cultural or historical backgrounds of individual 
regions. 

Finally, as our research applied to the subnational level, we omitted insti-
tutional and political variables focusing on socio-economics ones. Common 
institutional determinants applied to all regions: voting is voluntary, previous 
registration is not required, voters who are away from their place of residence 
on the day of an election may vote at any polling station. 460 members of the 
lower house of the Parliament are elected through proportional representation 
in 41 constituencies. Constituencies consist of groups of poviats covering parts 
of voivodships, or entire, smaller voivodships (NUTS-2 level). It implies that 
there are spatial clusters of poviats with the same sets of candidates. Each con-
stituency has a number of mandates calculated0on the basis of its population 
(from 7 in a constituency with the lowest number of inhabitants to 20 mandates 
in the capital city Warsaw). Furthermore, as opposed to federal states or econo-
metric time series setup, political determinants such as political fragmentation 
and campaign expenditures are not applicable in Poland, either. The political 
fragmentation is perceived unitarily, as opinion polls are conducted on the na-

8  http://www.platforma.org/aktualnosc/42974/program [accessed 30.07.2018]
9   https://nowoczesna.org/program-nowoczesnej-w-pigulce/ [accessed 30.07.2018]
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tional level. What is more, campaign expenditures are difficult to regionalise in 
practice, especially when political campaigns have largely shifted to the Internet 
in the recent years. 

Since political science data is frequently spatial (Darmofal, 2006), spa-
tial statistics and econometrics are relatively widely used in political research 
worldwide, especially the United States (due to the Electoral College and the 
“winner-takes-it-all” system), and our analysis was also related to this strand of 
literature. 

Answering to the questions about the extent to which the U.S. is segregated by 
the political preferences, Cho, Gimpel and Hui (2012) relied on data for migrants 
across seven states to show that many Republicans and Democrats relocate on the 
basis of destination characteristics, such as income, racial composition and popu-
lation density, but they also prefer to relocate into areas populated by copartisans. 
The research confirmed the previous study of Seabrook (2009) which investigated 
the patterns of geographical clustering in the U.S. votings for the presidential elec-
tions of 2004 and 2008. Seabrook pointed out that the change in the presidential 
voting appeared to be significantly more spatially dependent than the raw voting 
itself, suggesting a high degree of geographical clustering. Then again, Chen and 
Rodden (2013) demonstrated that partisan bias in U.S. legislative elections can 
emerge from patterns of human geography, where Democrats are inefficiently 
concentrated in large cities and can expect to win less than 50% of the seats when 
they win 50% of the votes.

In Europe, the geographical variability of electoral turnout determinants was 
examined by Mansley and Demsar (2015). The example of the London mayoral 
election in 2012 showed that electoral behaviours vary over geographical space 
and that some variables that are considered to influence the turnout in a specific 
way act non-uniformly across space and sometimes even change the direction to 
the opposite of the traditionally assumed effect. Regarding France, Saib (2017) 
tried to identify the share of inequalities in voter turnout that directly results from 
the specific socio-economic factors of the studied areas, in order to distinguish 
specific neighbourhood effect. 

3. EMPIRICAL STRATEGY

In order to conduct a spatial econometric investigation of the drivers that im-
pacted on the turnout level, the support for particular parties, especially the un-
precedented support for PiS, the vote split between right-wing and liberal-wing, 
as well as old vs new parties, we used the data that comes from National Electoral 
Commission (PKW) and Local Data Bank of Statistics Poland.
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Table 2. List of poviat-level explanatory variables used in regression analysis

FINANCIAL DEVELOPMENT
PIT revenues per capita – H1.4
CIT revenues per capita – H1.4
Coal mining tax revenues per capita
Debt service expenditure per 1k PLN revenue
Dynamics of PIT revenues per capita (2015 vs 
2007) – H1.1
Dynamics of CIT revenues per capita (2015 vs 
2007) – H1.1

EU funds per capita – H1.5
Enterprise investment per 1 inhabitant
Enterprise capital per 1 inhabitant
Share of investment spending by local government
Fixed capital in industry per capita

STRUCTURE OF THE ECONOMY NATURAL CONDITIONS
Share of employment in agriculture – H1.3
Share of employment in construction
Share of employment in financial sector – H1.4
Share of employment in other services – H1.4

Density of population
Share of urban population
City with poviat rights (big cities) – H1.4
Distance to the voivodship capital
Spending due to natural disasters

SOCIO-CULTURAL SURFACE TREND / HISTORICAL
Divorce per 1000 inhabitants
Marriages per 1000 inhabitants aged 18-49
Crimes per capita

Longitude*

Latitude*

Historical Prussian partition
Historical Russian partition

EDUCATION DEMOGRAPHICAL STRUCTURE
High school education (number per capita)
Students per capita
Educational subsidy per capita
Children in kindergartens aged 3-5 per 
inhabitants aged 18-49 – H1.2
Children in kindergartens aged 3-5 per place – 
H1.2

Share of pre-working age population – H1.2
Children aged <14 per inhabitants aged 18-49 – 
H1.2
Share of post-working population: men – H1.2
Share of post-working population: women – H1.2
Share of women
Children benefit – H1.2

LABOUR MARKET DEMOGRAPHY
Workers per 1000 population – H1.4
Dynamics of workers per 1000 population (2015 
vs 2007) – H1.1
Monthly average gross salary – H1.4
Registered unemployment rate
Share of unemployed below 24 years old among 
unemployed
Share of long-term unemployed (>1 year) 
among unemployed
Share of unemployed with higher education 
among unemployed
Activity rate – total – H1.4
Activity rate - women

Live births per 1000 inhabitants – H1.2
Deaths per 1000 inhabitants
Death share – cardiovascular
Death share – neoplasms 
Death share – respiratory 
Registered arrivals per capita
Migration balance per capita

* The longitude and latitude are representing the centroid of the region as the geometric center 
of its shape’s projection on the plane. The symbols H1.1-H1.5 correspond to specific hypotheses 
discussed in Sections 2 and 3.

Source: own work, Local Data Bank, National Electoral Commission. 
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As dependent variables, we chose the results (in %) of particular election com-
mittees, i.e. PiS, K15, PO and N, as well as the turnout level. Moreover, 4 ag-
gregate variables were created: (1) the percentage share of votes cast for K15 
in the total number of votes for K15 and PiS (to look into the propensity to vote 
for the newcomer on the right wing), (2) the percentage share of votes cast for 
N in the total number of votes cast for N and PO (to look into the propensity to 
select the newcomer in the liberal segment), (3) the percentage share of votes cast 
both for PiS and K15 (as an aggregate right-wing measure) and (4) the percentage 
share of votes cast both for N and K15 (as an aggregate measure of propensity to 
vote for the newcomers).

Focusing on the parties’ programmes, the way that they framed the election 
campaign rhetorically, as well as based on the election behaviour literature dis-
cussed in Section 2, we selected 54 out of approximately 360 poviat-level var-
iables from the Local Data Bank provided by Statistics Poland that most likely 
determine the election behaviour (see Table 2). 

Trying to explain the voting results and the victory of PiS, we need to take into 
account its sharp criticism of the incumbent government (formed by PO and PSL 
since 2007) and a series of attractive (but potentially very costly) election prom-
ises. Due to the fact that PiS accused the previous government of anti-develop-
ment policy and of focusing on driving fast growth exclusively in large cities and 
their neighbourhoods, we hypothesize (H1.1) that the local economic dynamics 
from 2007 to 2015 (understood as the dynamics of PIT revenues, CIT revenues 
and workers per 1000 population) may have affected the voting results in such 
a way that the population of slow-growing poviats preferred to cast their votes on 
PiS, while the fast-growing poviats supported the incumbent party. Since the core 
poviats may have been sharing the profits from the high growth with the nearby 
peripheries via e.g. wages of commuters, spatial linkages are hypothesised here 
as well.

The introduction of additional child benefit – the 500+ child support program 
and reversing the retirement age reform – were two most notable PiS pledges pri-
oritized during the election campaign. Therefore, in our analysis, we put emphasis 
on demographical variables, i.e. live births, children aged 14 and less per adult 
population aged 18–49, as well as the share of pre- and post-working population, 
and expect their connection with with the voting results (H1.2). Moreover, the 
relationship between the demographic structure and the support for the particular 
parties allows us to examine if the belief that the support for right-wing parties is 
increasing with age holds in the Polish case.

Taking into consideration variables referring to the structure of the economy, 
the share of agriculture (understood as percentage of employees in the agricultural 
sector) is anticipatred to increase the support for PiS and K15 due to their election 
promise of introducing the law permitting the purchase of land exclusively by 
Polish farmers (H1.3). 
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On the other hand, variables related to the economic activity, such as the em-
ployment per 1000 population and income from CIT or wealth of the inhabitants 
(approximated by income from PIT) are expected to positively influence the sup-
port for liberal parties (PO and N), especially for N which mainly targeted its 
programme to young voters with higher education and enrepreneurs interested 
in liberal economic policy (H1.4). In addition, due to the fact that the aforemen-
tioned parties are characterized by a pro-EU attitude, we are interested if EU fund 
absorption affects their results (H1.5). 

Last, but not least, the dataset contains various cultural and historical factors, 
such as marriages per 1000 inhabitants aged 18–49, divorces per 1000 inhabitants, 
XIX-th century partitions, which possibly can explain the liberalism-conserva-
tivsm trade-off  and refer to the theory that emphasizes the relevance of the parti-
tions of Poland and the resulting historically shaped political attitudes. 

Fig. 2. Correlations between potential explanatory variables
Source: own work, Local Data Bank – Statistics Poland (stat.gov.pl). 
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Due to the fact that such a wide dataset is characterised by some collinearity 
(see Fig. 2), in order to obtain a proper set of variables, we apply two strategies: 

1.  General-to-specific modelling strategy (Campos, Ericsson, Hendry, 2003) 
and additionally, we used Bayesian model averaging (BMA) to confirm that mod-
els included all important variables indicated by BMA (Koop, 2003). The results 
presented in subsequent parts of the paper refer to specific (reduced) models.10 

2.  Principal component analysis based on the graphical screeplot criterion 
(see Fig. 4).

Fig. 3. Bayesian model averaging: regressor sets in best models [sign: black +, grey -]
Source: own work.

The application of the first strategy began with the linear, non-spatial regres-
sion. Based on its results, we constructed an initial set of determinants for the 
purpose of spatial specifications, for each dependent variable individually, com-

10 Estimates from full (general) models available on request.
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prising of: (i) variables significant in consequent linear regressions (significance 
level 0.1), (ii) most likely regressors indicated by BMA (see Table 3 and Fig. 3), 
and (iii) four key variables by expert judgement: the longitude and latitude to con-
trol the surface trend, the employment rate per 1,000 population and the dummy 
for city with poviat rights (big cities).

Next, we extended the specification for each dependent variable in the spatial 
direction. It should be stressed that, in the presence of an omitted spatial data gener-
ating process, the non-spatial coefficients tend to be upward biased in the modulus 
if regressors are spatially autocorrelated themselves. As a  result, the explanatory 
variables may spuriously appear as significant in linear regressions, and hence the 
initial sets are probably too wide and should be subject to further reduction.

Table 3. Model sizes with highest posterior likelihood under Bayesian model averaging

Dependent variable Dominant model size Model sizes with probability > 0.1

PiS 15 13-17

K15 8 7-10

PO 10 12-14

N 9 8-11

K15 vs PiS 8 7-11

N vs PO 5 4-6

PiS+K15 13 12-15

N+K15 9 8-11

Participation 17 15-18

Source: own work.

Fig. 4. Scree plot for principal components of the regressor set
 Source: own work.
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The second strategy consists of building principal components out of 54 var-
iables under consideration. In line with the picture emerging from the screeplot 
criterion (see Fig. 4), two components were created (see Fig. 5):

–– Factor 1 (“activity, employment, cities”) consisted of variables related 
to the high labour market activity rate (in general and among women), relative-
ly high employment in the service sector (as compared to the agriculture) and 
pointed to big cities with poviat rights and high population density. It appeared 
as predominantly related to high economic activity areas. Note the inverse rela-
tionship of the factor to high economic activity of the poviats (see the signs of 
loadings in Fig. 5).

–– Factor 2 (“young”) is based upon a set of demographic variables. The high-
er the component value, the younger the society. 

Fig. 5. Loadings and interpretation of principal components [sign: black +, grey -]
Source: own work.
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Having established the individual regressor sets for each of the dependent var-
iables in question (both in terms of raw variables and principal components), we 
estimated the spatial models using the row-standardized W matrix based on geo-
graphic proximity (see Section 4). On top of that, we considered mixed-W speci-
fications with an additional row-standardized matrix W indicating the adherence 
of two poviats to the same constituency. The inclusion of the latter matrix in the 
spatial error part stands for the latent effect of shared candidates within a group of 
poviats (Section 5).

Fig. 6. Values of principal components for individual regions
Source: own work.

4. EMPIRICAL RESULTS FOR SPATIAL SINGLE-SOURCE MODELS

4.1. Testing for spatial effects in linear regressions

The results obtained for Moran’s I and Lagrange multiplier tests indicated that 
the residuals from all linear regression specific models were spatially depend-
ent (see Table 4; see also graphical inspection in Fig. 7). The robust versions 
of Lagrange multiplier tests indicated that, in 7 out of 9 models (except the one 
explaining voting participation and the outcome of N), the linear model should be 
rejected against the alternative of the SLM model, but not SEM. A less obvious 
picture emerged for principal component models (see Table 5 and Fig. 8) and, in 
consequence, we inspected both SLM and SEM models, looking for the robust-
ness of the results.
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Table 4. Testing of linear non-spatial regression specific (reduced) models

Feature PiS  
[% all]

K15 [% 
all]

PO  
[% all]

N  
[% all]

K15  
[% K15 
+ PiS]

N  
[% N + 

PO]

PiS + 
K15 [% 4 
parties]

N + K15 
[% 4 

parties]

Partici-
pation 

[%]

R-squared 0.826 0.374 0.859 0.819 0.653 0.417 0.879 0.611 0.896

Adjusted  
R-squared 0.813 0.344 0.852 0.810 0.632 0.394 0.873 0.589 0.889

Breusch-Pagan  
(p-value) 0.095 0.999 0.083 0.186 0.841 0.258 0.038 0.812 0.023

Jarque-Bera  
(p-value) 0.062 0.000 0.003 0.000 0.000 0.000 0.573 0.000 0.245

Moran’s I 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

LM: err 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

LM: lag 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

RLM: err 
(p-value) 0.424 0.291 0.280 0.056 0.123 0.788 0.237 0.737 0.005

RLM: lag 
(p-value) 0.000 0.003 0.000 0.023 0.000 0.006 0.000 0.012 0.000

SARMA 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

AIC 2264.23 1363.92 1951.78 1192.25 1935.65 2096.52 2253.62 1766.29 1660.54

Source: own work.

It is noteworthy that some models exhibited exceptionally low R-squared (and 
adjusted R-squared) values. That was the case when explaining support for the 
new right-wing K15, and the choice between the liberal newcomer N and the 
incumbent PO. Those two variables may require additional clarification at the 
micro level, as the choice appears to be explicable on the individual level, rather 
than the regional one. One can conclude that the regional cross-section allows one 
to explain the election results to a decent extent as regards the results of well-es-
tablished parties and the voting participation. This is, however, no truer for newly 
emerged parties that declare themselves as anti-establishment (K15) and/or are 
difficult to distinguish in the ideological or economic dimensions from their direct 
competitors (N vs PO). 

The residuals of the spatial models reported here were not any more spatially 
autocorrelated (see Tables 6 and 8), and hence no need for considering dual-source 
models arose (except the additional hypothesis tested in Section 5).
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Fig. 7. Residuals from specific (reduced) models – spatial distribution
 Source: own work.

Table 5. Testing of linear non-spatial regression models on principal components

Feature PiS  
[% all]

K15  
[% all]

PO  
[% all]

N  
[% all]

K15  
[% K15 + 

PiS]

N  
[% N + 

PO]

PiS + 
K15 [% 4 
parties]

N + K15 
[% 4 

parties]

Partici-
pation 

[%]

R-squared 0.257 0.008 0.406 0.619 0.123 0.072 0.433 0.308 0.397

Adjusted  
R-squared 0.253 0.003 0.403 0.617 0.119 0.067 0.429 0.305 0.394

Breusch-Pagan  
(p-value) 0.002 0.367 0.045 0.000 0.599 0.412 0.030 0.919 0.000

Jarque-Bera  
(p-value) 0.213 0.000 0.031 0.000 0.000 0.000 0.620 0.000 0.267

Moran’s I 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

LM: err 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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LM: lag 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

RLM: err 
(p-value) 0.099 0.000 0.009 0.959 0.541 0.002 0.001 0.995 0.000

RLM: lag 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.519 0.000 0.000 0.862

SARMA 
(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

AIC 2766.902 1508.626 2465.000 1441.638 2249.445 2248.768 2808.470 1948.623 2282.693

Source: own work.

Fig. 8. Residuals from models on principal components – spatial distribution
Source: own work.

Table 5. (cont.)
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4.2. What does explain voting results? Single-source spatial models with 
principal components and reduced sets of variables

Tables 6 and 8 provide information about the spatial models estimated with in-
dividual variables and principal components on the right-hand side, respectively:11 

SLM: 	 yj = ρj Wyj + xj βj + εj;                                                                               (1)
SEM: 	 yj = xj βj + (I – λj W)-1εj.                                                                         (2)

with yj – dependent variable in the j-th model, xj – the respective set of regressors 
in the j-th model,  βi– structural coefficients (reported, along with ρi and λi, in 
Tables 6 and 8),  W – spatial weight matrix based on shared border criterion. For 
robustness check, we also consider two additional W matrices: (i) defining neigh-
bours as poviats whose centroids are located no further than 60 km away from 
each other, (ii) based on inverse distance (in km).

Firstly, the component of economic activity (Factor 1) can be interpreted quite 
intuitively. It positively influenced the turnout level, as well as the support for 
liberal parties, especially for N. Then again, it contributed to a decrease in support 
for PiS and K15 (H1.4 generally confirmed). However, in the case of K15, the 
spatial model was needed to state this dependency (not confirmed in the linear set-
up). Interestingly, the factor representing the economic activity was not related to 
the traditional east-west division along the former borders of Poland’s partitions 
in the 19th century. 

Considering individual variables of the component, one can arrive at the fol-
lowing conclusions:

–– The share of agriculture (understood as percentage of employees in the agri-
cultural sector) had a visible, positive impact on the support for PiS, but not K15. 
The share of agriculture negatively affected the result of PO, but not N (the latter 
may have competed against the agrarian party PSL, the former coalition member 
with PO, to a lesser extent). Hence, H1.3 and H3 may be viewed as partly con-
firmed. 

–– In Poland, the share of people under 24 in the total number of the unem-
ployed in 2015 was 15.1%. The lowest share was recorded for Warsaw (5.3%), 
whereas the highest for poviat proszowicki near Krakow (30%). While, unsurpris-

11 Alternative estimates, i.a. using SEM / SLM (where not provided here) and SARAR specifica-
tions, are available upon request. There is no qualitative difference between SLM and SEM results, 
regarding the significance of variables, in a vast majority of cases. In case of the model for partici-
pation rate, since Lagrange multiplier tests did not favour SLM or SEM models, all 3 estimate sets 
are shown (OLS, SLM, SEM). However, in the case of SLM, Moran I test continues to show spatial 
dependencies so SEM appears to be preferable.
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ingly, unemployment among young people influenced the support for PiS as the 
runner-up, it turns out to weaken the support for both newcomers on the political 
scene, both on aggregate and as compared to their direct competitors (N vs PO, 
K15 vs PiS – H3 partly confirmed). Although it may be viewed as a sign of young 
people rebelling against the authorities, one must admit that this phenomenon is 
very limited in Poland and the variable might in fact approximate another phe-
nomenon, i.e. the generally passive attitude of young voters towards politics in 
some regions. 

–– The wealth of the inhabitants (approximated per PIT tax income) increased 
mainly the result of N and the turnout level. It did not increase the support for PO, 
which can be treated as result of weariness among more affluent people with the 
establishment. It turns out that the variable did not impair PiS. 

–– Against the expected outcome, the fact that a poviat was a city with poviat 
rights (i.e. a big city) did not decrease the share of votes for both right-wing par-
ties, and at the same time weakened the results of PO. It possible that geography 
patterns are not the same as wealth distribution and, after accounting for wealth 
explicitly, it appeared that the anti-establishment sentiment wave may had ap-
peared in big, but less wealthy cities. Still, in line with the previous literature, the 
voting turnout tends to be significantly higher in big cities.

–– Contrary to how the whole component of economic activity works, the em-
ployment per 1,000 population weakened the turnout level. At the same time, the 
voter turnout was strengthened by the unemployment among people with higher 
education. Thus, it suggests a political activation of regions which abounded in 
economically inactive people and specific groups of the unemployed. The total 
unemployment indeed diminisheed the turnout, as less educated people, registered 
as short-term unemployed, often work abroad.  

Secondly, looking at the impact of Factor 2, poviats with younger demograph-
ic profile of the residents noted higher voter turnout and support for the liberal 
party N. Furthermore, the transition from the linear to the spatial model caused 
that the negative impact on PiS – as well as the positive on PO – ceased to be 
significant. That suggested that the spatial clustering of Factor 2 (see Fig. 6) ap-
proximated the spatial effects arising elsewhere. A closer look at the individual 
variables building up this factor demonstrated, however, that the impact of demo-
graphics was more nuanced.

–– Inhabitant registration, which reflects the population inflow to selected pov-
iats, had a positive influence on the results of the new parties (part of H3).

–– In poviats with many live births, there was no significant increase in sup-
port for PiS; on the contrary, the variable weakened its results. That suggests that 
election promises regarding the additional child benefit, widely considered as the 
main driver of their electoral success, could convince the socially oriented elector-
ate, but not necessarily people in the childbearing age. This insight was confirmed 
by the other variables with similar information content, i.e. children aged 14 and 
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less per adult population aged 18–49, as well as children benefit amount per cap-
ita. Note that this aspect of demography remained neutral for the liberal parties. 
Surprisingly, this leads us to rejection of the hypothesis H1.2.

–– The share of pre and post-working population had a positive influence on the 
result of PiS and the turnout level, and a negative one on the new parties. One could 
conclude that the relationship between age and the support for the winner party was 
non-linear, and hence the previous belief (see Cornelis et al., 2009; Truett, 1993; 
Wilson, 1973) that the support for right-wing conservative parties increases with 
age could be negated in the case of Poland’s 2015 parliamentary election.

Cultural and historical factors (post-German territories, higher crime and di-
vorce rates as compared to more conservative territories) had some predictive power 
in terms of the liberalism-conservatism trade-off, but the 19th century partitions or 
pure surface trend by no means play the dominant role in explaining this dichotomy. 
Although the decrease in latitude appears to support the right-wing parties, some 
liberal ones (N) do not necessarily gain when moving to the North. Overall, the 
new parties do not fit into the old electoral geographical schemes when taking into 
account the signs and significance of the last 4 variables in Tables 6 and 8.

–– Divorces per 1,000 population can be treated as symptomatic for moral lib-
eralism prevailing in some poviats. As expected, the variable strengthened the 
shares of liberal parties, but also for the right-wing newcomer K15 (perhaps as 
a  possible alternative to PiS for voters that were, for some reason, inclined to 
support the right-wing but were reluctant to adopt an ideologically conservative 
perspective).

–– Conversely, the rate of marriages (computed against the population aged 
18–49) increased, on average, the support for PiS and decreased for PO.

It must be emphasised that EU fund absorption in a given poviat had surpris-
ingly no effect on the election results in any of the analysed dimensions (rejection 
of H1.5). Looking at Fig. 2, this phenomenon cannot be explained by strong col-
linearity with any other variable. This suggested that the very fact of implement-
ing EU policies was neutral to the local election outcomes, but perhaps the effects 
of these policies, as measured by other socio-economic variables, were relevant. 
However, there was some effect of local investment activity (by gminas and povi-
ats) in the expected dimension, i.e. in favour of the incumbent PO. 

Also, surprisingly, the local economic dynamics from 2007 to 2015 did not at 
all affect the voting results. This variable had never appeared as significant, for 
any dependent variable. Against our previously stated hypothesis, the population 
of slow-growing poviats was probably not blaming the incumbent government, 
nor the fast-growing poviats did prefer the incumbent party. Other factors ap-
peared to have dominated over this dimension (H1.1 rejected).

The alternative specifications of the W matrix in (1) and (2) leave all the above 
discussed conclusions unaffected. It must be emphasised that the first alternative 
version does not remove the spatial autocorrelation from the residuals for some 
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dependent variables (including PiS, total right-wing score and participation). For 
the remaining dependent variables, a vast majority of conclusions regarding the 
significance holds (including all the essential, hypothesised relationships). With 
the second alternative W, we rejected the null hypothesis in the Moran’s test for 
all the variables (while the coefficients also remain qualitatively unaffected as 
compared to the base version).12

Table 6a. Spatial reduced models for 9 dependent variables (N=380)

Model
PiS K15 PO

OLS SLM OLS SLM OLS SLM

ρ   0.514***   0.398***   0.484***

λ            

Constant 64.852** 32.93 53.822*** 35.181*** -47.848*** -60.764***

Own income g-p PIT (p.c.)     -0.001** -0.001***    

Own income g-p CIT (p.c.)           -0.008**

Total capital in industry (p.c.)         -0.026*** -0.013*

Debt service g-p per 1000PLN income     -0.036*      

Capital - enterprise sector (p.c.) 0.031** 0.018*        

Investment by g-p (% total exp.)         0.06** 0.064**

Share emp.: agriculture 13.043*** 13.243***     -12.944*** -10.48***

Share emp.: industry incl. 
construction     2.895*** 2.652***    

Share emp.: finance, insurance, real est.            

Share emp.: other services 17.311*** 18.312***     7.118*  

Employment per 1000 population            

Monthly avg gross salary 0.002** 0.002***  

Registered unemployment            

Unemployment: % aged <24 23.099** 16.233* -5.347* -5.508**    

Unemployment: % duration >1y 0.137*** 0.1***        

Unemployment: % higher educated 0.197** 0.226***        

Activity rate (total)     -5.617*** -4.736***    

Activity rate: women -17.402*          

Children <14 per 1000 popul.18-49 -0.167*** -0.104***     0.092***  

Pre-working (% popul) 7.073*** 4.798*** -0.397*** -0.393*** -2.007***  

Post-working men (% popul)            

Post-working women (% popul) 248.25*** 158.512*** -64.024*** -49.954***    

Women (per 100 men) -0.561*** -0.4**     0.235** 0.406***

Children benefit (p.c.) -2469.137** -1835.685* -803.943*** -838.327***    

Live births (per 1000 popul.) -1.253*** -0.839** -0.264**      

Deaths (per 1000 popul.)            

12  Complete results available upon request.
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Model
PiS K15 PO

OLS SLM OLS SLM OLS SLM

Share deaths: cardiovascular            

Share deaths: neoplasms         0.133*  

Share deaths: respiratory 0.251* 0.207*        

Inhabitant registrations (p.c.)            

Migration balance -0.001** -0.001***        

Divorces (per 1000 popul.) -4.608*** -3.584***     2.826*** 2.661***

Marriages (per 1000 popul.18-49) 0.731*** 0.571**     -0.515*** -0.365***

Secondary school enrolment (p.c.) 231.469***       -72.22**  

Educational subsidy (p.c.) -0.009*** -0.007***        

Students (p.c.) -29.419** -34.423***        

Children 3-5y in k-gartens (to 
popul.18-49)           33.817***

Population density            

Urban population share 0.082*** 0.065***     -0.042**  

City with poviat rights     0.764**     -1.21**

Distance to voivodship city            

Longitude 0.708***   0.162*** 0.117** -0.563*** -0.213**

Latitude -1.583*** -1.031*** -0.552*** -0.347*** 1.173*** 0.721***

Prussian partition -8.279*** -2.074** 2.035*** 1.272*** 2.988***  

Russian partition -3.428***   1.768*** 1.321*** -3.017*** -2.264***

Moran’s I (p-value) 0 0.32 0 0.454 0 0.096

Source: own work.

Table 6b. Spatial reduced models for 9 dependent variables (N=380)

Model
N K15vsPiS NvsPO

OLS SLM SEM OLS SLM OLS SLM

ρ   0.362***     0.422***   0.449***

λ     0.543***        

Constant 5.688* 4.838* 14.862*** 82.527*** 60.689*** 43.28*** 11.317

Own income g-p PIT (p.c.) 0.004*** 0.003*** 0.005*** -0.003** -0.003** 0.004*** 0.003***

Own income g-p CIT (p.c.)              

Total capital in industry (p.c.)              

Debt service g-p per 1000PLN 
income       -0.101** -0.077**    

Capital - enterprise sector (p.c.)              

Investment by g-p (% total exp.)              

Share emp.: agriculture              

Share emp.: industry incl. 
construction              

Table 6a. (cont.)
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Share emp.: finance, insurance, 
real est.       -45.531*** -33.011**    

Share emp.: other services           -6.943* -6.266*

Employment per 1000 population 0.008* 0.008*          

Monthly avg gross salary        

Registered unemployment              

Unemployment: % aged <24 -15.329*** -13.397*** -14.86*** -26.471*** -20.916*** -23.165*** -18.895**

Unemployment: % duration >1y       -0.093*** -0.075***    

Unemployment: % higher educated       -0.135** -0.134**    

Activity rate (total) -13.091*** -10.275** -3.634***        

Activity rate: women              

Children <14 per 1000 popul.18-49       0.063** 0.045* -0.11*** -0.1***

Pre-working (% popul)       -3.275*** -2.381*** 2.215*** 1.899***

Post-working men (% popul)           167.346*** 123.178**

Post-working women (% popul) 18.859* 15.656**   -129.28*** -96.862***    

Women (per 100 men)              

Children benefit (p.c.)       -3683.72*** -3174.539***    

Live births (per 1000 popul.) 0.173**         0.917*** 0.691**

Deaths (per 1000 popul.) -0.21*** -0.277*** -0.113** -0.512** -0.49**    

Share deaths: cardiovascular           -0.098**  

Share deaths: neoplasms           -0.24*** -0.166**

Share deaths: respiratory              

Inhabitant registrations (p.c.)           207.423** 234.966***

Migration balance       0.001*** 0.001***    

Divorces (per 1000 popul.)       1.316** 1.198**    

Marriages (per 1000 popul.18-49)              

Secondary school enrolment (p.c.)       -154.433*** -93.855**    

Educational subsidy (p.c.)       0.004** 0.003**    

Students (p.c.) 10.583*** 9.728*** 8.217***        

Children 3-5y in k-gartens (to 
popul.18-49)       43.927* 34.987*    

Population density       0.001*** 0.001**    

Urban population share              

City with poviat rights              

Distance to voivodship city           -0.015**  

Longitude -0.27*** -0.167*** -0.37***     -0.287** -0.203*

Latitude 0.104** 0.1**       -0.367**  

Prussian partition 0.546***     5.404*** 2.546*** -3.453*** -2.139***

Russian partition       2.731*** 2.006***    

Moran’s I (p-value) 0 0.067 0.389 0 0.557 0 0.218

Source: own work.

Table 6b. (cont.)
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Table 6c. Spatial reduced models for 9 dependent variables (N=380)

Model
PiS+K15 K15+N Participation

OLS SLM OLS SLM OLS SLM SEM

ρ   0.493***   0.404***   0.283***  

λ             0.515***

Constant 210.561***124.584*** 62.594*** 54.71*** 0.936 -6.02 8.178

Own income g-p PIT (p.c.)         0.011*** 0.007*** 0.011***

Own income g-p CIT (p.c.) 0.03*** 0.019***          

Total capital in industry (p.c.)              

Debt service g-p per 1000PLN 
income         -0.055* -0.049*  

Capital - enterprise sector (p.c.)              

Investment by g-p (% total exp.)         0.049** 0.033*  

Share emp.: agriculture 21.17*** 18.378***     -9.683*** -7.906*** -7.147***

Share emp.: industry incl. 
construction              

Share emp.: finance, insurance, 
real est.              

Share emp.: other services     -10.107*** -6.626**      

Employment per 1000 population     0.025** 0.02** -0.187*** -0.183*** -0.175***

Monthly avg gross salary   0.001**     -0.001*  

Registered unemployment         -0.578*** -0.589*** -0.554***

Unemployment: % aged <24     -31.709*** -20.473***      

Unemployment: % duration >1y     -0.064*** -0.047**      

Unemployment: % higher 
educated     -0.141** -0.139*** 0.27*** 0.254*** 0.263***

Activity rate (total)     -41.653*** -21.933** 167.453*** 166.82*** 159.439***

Activity rate: women -27.906***-18.355*** 18.619**        

Children <14 per 1000 popul.18-49 -0.095***       -0.079*** -0.048*** -0.058***

Pre-working (% popul) 3.164*** 1.05*** -1.112*** -0.653*** 3.465*** 2.449*** 2.912***

Post-working men (% popul)     97.433*   124.338***   145.567***

Post-working women (% popul)     -131.696***   171.366*** 204.945*** 157.347***

Women (per 100 men) -0.672*** -0.512*** 0.245**        

Children benefit (p.c.)         -2087.043***-2086.594***-1798.965***

Live births (per 1000 popul.) -1.34*** -0.772**     0.703*** 0.481*** 0.567***

Deaths (per 1000 popul.)     -0.372* -0.69***   -0.426*** -0.356**

Share deaths: cardiovascular              

Share deaths: neoplasms              

Share deaths: respiratory         0.154** 0.105* 0.102*

Inhabitant registrations (p.c.)     165.8*** 178.424***      

Migration balance -0.001** -0.001***     -0.001***   0***

Divorces (per 1000 popul.) -4.689*** -4.205*** 1.142** 0.94** -1.35*** -1.379*** -0.916**
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Marriages (per 1000 popul.18-49) 0.905*** 0.618***          

Secondary school enrolment (p.c.) 196.78***   -90.828**        

Educational subsidy (p.c.)     0.003**   -0.002*** -0.002** -0.002***

Students (p.c.)     11.833* 11.487*      

Children 3-5y in k-gartens (to 
popul.18-49) -62.46*** -47.45***          

Population density              

Urban population share 0.099*** 0.07***          

City with poviat rights         1.241** 1.495*** 1.111**

Distance to voivodship city         -0.011***   -0.011**

Longitude 1.04*** 0.373**          

Latitude -2.215*** -1.349*** -0.56*** -0.358*** -0.375*** -0.202* -0.411**

Prussian partition -5.395***   4.089*** 1.878*** -3.331*** -2.06*** -2.481***

Russian partition 3.233*** 2.754*** 3.576*** 2.094*** -2.381*** -1.593*** -1.873***

Moran’s I (p-value) 0 0.16 0 0.168 0 0.013 0.653

Source: own work.

Table 7a. Mixed-W reduced models for 9 dependent variables (N=380)

Model

PiS K15 PO

SARAR SEM SARAR SEM SARAR SEM

mixed W mixed W mixed W mixed W mixed W mixed W

ρ (base W) / λ (base W) 0.444*** 0.537*** 0.356*** 0.351*** 0.409*** 0.496***

λ (constituency W) 0.316*** 0.17** 0.15 0.112 0.283*** 0.196***

Constant 37.895 63.78** 35.283*** 48.823*** -59.277*** -60.497***

Own income g-p PIT (p.c.) -0.001** -0.001***

Own income g-p CIT (p.c.) -0.01*** -0.009***

Total capital in industry (p.c.)

Debt service g-p per 1000PLN income -0.033*

Capital - enterprise sector (p.c.) 0.017* 0.019*

Investment by g-p (% total exp.) 0.063** 0.066**

Share emp.: agriculture 13.525*** 11.999*** -9.25*** -11.873***

Share emp.: industry incl. construction 2.385*** 2.711***

Share emp.: finance, insurance, real est.

Share emp.: other services 15.506*** 13.418** 5.673* 5.626*

Employment per 1000 population

Monthly avg gross salary 0.002*** 0.001**

Registered unemployment

Unemployment: % aged <24 21.068** 36.196*** -5.61** -5.359*

Unemployment: % duration >1y 0.091** 0.101***

Table 6c. (cont.)
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Model

PiS K15 PO

SARAR SEM SARAR SEM SARAR SEM

mixed W mixed W mixed W mixed W mixed W mixed W

Unemployment: % higher educated 0.275*** 0.34***

Activity rate (total) -4.255*** -4.973***

Activity rate: women

Children <14 per 1000 popul.18-49 -0.122*** -0.147*** 0.036* 0.063***

Pre-working (% popul) 5.285*** 6.129*** -0.222* -0.266* -0.748** -1.464***

Post-working men (% popul)

Post-working women (% popul) 176.677*** 190.462*** -44.997*** -48.848***

Women (per 100 men) -0.401** -0.31* 0.341*** 0.284***

Children benefit (p.c.) -1700.177* -818.148*** -829.437***

Live births (per 1000 popul.) -0.789** -0.939** -0.201* -0.206*

Deaths (per 1000 popul.)

Share deaths: cardiovascular

Share deaths: neoplasms

Share deaths: respiratory 0.207*

Inhabitant registrations (p.c.)

Migration balance -0.001*** -0.001***

Divorces (per 1000 popul.) -3.399*** -2.858*** 2.633*** 2.809***

Marriages (per 1000 popul.18-49) 0.501** 0.637*** -0.4*** -0.427***

Secondary school enrolment (p.c.)

Educational subsidy (p.c.) -0.006*** -0.004**

Students (p.c.) -36.364*** -37.489***

Children 3-5y in k-gartens (to 
popul.18-49) 25.699**

Population density

Urban population share 0.072*** 0.086*** -0.051***

City with poviat rights 0.542 -1.74***

Distance to voivodship city

Longitude 0.973*** 0.132** 0.123* -0.273** -0.927***

Latitude -1.177*** -2.13*** -0.392*** -0.557*** 0.859*** 1.543***

Prussian partition -2.505*** -3.063** 1.555*** 2.006***

Russian partition 1.472*** 1.957*** -2.917*** -3.984***

Moran’s I (p-value) 0.435 0.445 0.469 0.349 0.216 0.379

Source: own work.

Table 7a. (cont.)
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Table 7b. Mixed-W reduced models for 9 dependent variables (N=380)

Model

N K15vsPiS NvsPO

SARAR SEM SARAR SEM SARAR SEM

mixed W mixed W mixed W mixed W mixed W mixed W

ρ (base W) / λ (base W) 0.342*** 0.527*** 0.347*** 0.405*** 0.349*** 0.378***

λ (constituency W) 0.103 0.031 0.32*** 0.235*** 0.392*** 0.275***

Constant 5.193* 14.832*** 51.342*** 61.888*** 1.007 6.217

Own income g-p PIT (p.c.) 0.003*** 0.005***     0.004*** 0.005***

Own income g-p CIT (p.c.)            

Total capital in industry (p.c.)            

Debt service g-p per 1000PLN income            

Capital - enterprise sector (p.c.)            

Investment by g-p (% total exp.)            

Share emp.: agriculture            

Share emp.: industry incl. construction            

Share emp.: finance, insurance, real est.     -27.29** -25.197*    

Share emp.: other services            

Employment per 1000 population 0.008*          

Monthly avg gross salary        

Registered unemployment            

Unemployment: % aged <24 -13.436*** -14.808*** -23.63*** -31.629*** -12.2* -13.138*

Unemployment: % duration >1y     -0.074*** -0.094***    

Unemployment: % higher educated     -0.159*** -0.203***    

Activity rate (total) -10.042** -3.657***        

Activity rate: women            

Children <14 per 1000 popul.18-49         -0.096*** -0.105***

Pre-working (% popul)     -1.319*** -1.43*** 2.476*** 2.714***

Post-working men (% popul)         149.103** 177.833***

Post-working women (% popul) 14.955*   -96.617*** -98.761***    

Women (per 100 men)            

Children benefit (p.c.)     -2796.665*** -1843.92***    

Live births (per 1000 popul.)            

Deaths (per 1000 popul.) -0.271*** -0.112**        

Share deaths: cardiovascular            

Share deaths: neoplasms         -0.172** -0.18**

Share deaths: respiratory            

Inhabitant registrations (p.c.)         222.881*** 191.336***

Migration balance        

Divorces (per 1000 popul.)     1.591*** 1.517***    

Marriages (per 1000 popul.18-49)            

Secondary school enrolment (p.c.)     -85.69** -104.616***    
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Model

N K15vsPiS NvsPO

SARAR SEM SARAR SEM SARAR SEM

mixed W mixed W mixed W mixed W mixed W mixed W

Educational subsidy (p.c.)     0.004** 0.004**    

Students (p.c.) 9.371*** 8.228***        

Children 3-5y in k-gartens (to 
popul.18-49)     32.592*      

Population density            

Urban population share            

City with poviat rights            

Distance to voivodship city         -0.026*** -0.038***

Longitude -0.176*** -0.37***        

Latitude 0.098*          

Prussian partition     2.979*** 4.993*** -1.634*** -2.091***

Russian partition     2.087*** 3.718***    

Moran’s I (p-value) 0.066 0.365 0.308 0.401 0.097 0.124

Source: own work.

Table 7c. Mixed-W reduced models for 9 dependent variables (N=380)

Model

PiS+K15 K15+N Participation

SARAR SEM SARAR SEM SARAR SEM

mixed W mixed W mixed W mixed W mixed W mixed W

ρ (base W) / λ1 (base W) 0.408*** 0.483*** 0.261*** 0.299*** 0.214*** 0.475***

λ / λ2 (constituency W) 0.293*** 0.198** 0.419*** 0.319*** 0.238** 0.117

Constant 137.903*** 207.016*** 59.527*** 69.77*** -3.03 7.175

Own income g-p PIT (p.c.)         0.009*** 0.01***

Own income g-p CIT (p.c.) 0.018*** 0.019***        

Total capital in industry (p.c.)            

Debt service g-p per 1000PLN income         -0.046*  

Capital - enterprise sector (p.c.)            

Investment by g-p (% total exp.)         0.035*  

Share emp.: agriculture 19.95*** 22.633***     -8.665*** -7.32***

Share emp.: industry incl. construction            

Share emp.: finance, insurance, real est.            

Share emp.: other services     -6.001** -5.908**    

Employment per 1000 population     0.018* 0.022* -0.189*** -0.184***

Monthly avg gross salary 0.001** 0.001*     -0.001* 0*

Table 7b. (cont.)
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Registered unemployment         -0.589*** -0.578***

Unemployment: % aged <24     -22.973*** -25.69***    

Unemployment: % duration >1y     -0.041* -0.048**    

Unemployment: % higher educated     -0.146*** -0.175*** 0.267*** 0.276***

Activity rate (total)     -19.869* -24.638** 172.74*** 167.321***

Activity rate: women -17.021*** -18.323***        

Children <14 per 1000 popul.18-49 -0.055** -0.061**     -0.063*** -0.061***

Pre-working (% popul) 2.234*** 2.611*** -0.525*** -0.585*** 2.888*** 2.956***

Post-working men (% popul)         83.273* 143.738***

Post-working women (% popul)         175.045*** 153.038***

Women (per 100 men) -0.494*** -0.618***        

Children benefit (p.c.)         -1911.602*** -1852.85***

Live births (per 1000 popul.) -0.777** -1.001***     0.437** 0.529***

Deaths (per 1000 popul.)     -0.526*** -0.494*** -0.355** -0.325**

Share deaths: cardiovascular            

Share deaths: neoplasms            

Share deaths: respiratory         0.115**  

Inhabitant registrations (p.c.)     237.375*** 268.575***    

Migration balance -0.001*** -0.001***    

Divorces (per 1000 popul.) -4.158*** -3.912*** 1.079** 0.976** -1.11*** -0.856**

Marriages (per 1000 popul.18-49) 0.659*** 0.741***        

Secondary school enrolment (p.c.)   128.091**        

Educational subsidy (p.c.)         -0.002*** -0.002***

Students (p.c.)     11.698** 13.393**    

Children 3-5y in k-gartens (to 
popul.18-49) -41.863** -36.24*        

Population density            

Urban population share 0.087*** 0.103***        

City with poviat rights         1.213** 1.073**

Distance to voivodship city         -0.008* -0.013**

Longitude 0.463** 1.46***        

Latitude -1.624*** -2.695*** -0.499*** -0.572** -0.26* -0.364*

Prussian partition     2.944*** 3.746*** -2.087*** -2.139***

Russian partition 3.999*** 5.161*** 2.594*** 3.141*** -1.475*** -1.643**

Moran’s I (p-value) 0.332 0.593 0.207 0.238 0.021 0.62

Source: own work.

Table 7c. (cont.)
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Table 8. Principal component models for 9 dependent variables (N=380)

Model
PiS K15 PO

OLS SLM SEM OLS SLM SEM OLS SLM SEM

ρ 0.807*** 0.613*** 0.766***

λ 0.859*** 0.644*** 0.872***

Constant 39.13*** 7.023*** 39.486*** 9.132*** 3.466*** 9.063*** 22.219*** 5.768*** 22.644***

F01: activity,  
employment, cities 1.245*** 0.718*** 0.716*** 0.013 0.037* 0.038* -1.128*** -0.723*** -0.743***

F02: young -0.927*** 0.152 0.161 -0.06 0.017 0.095** 1.021*** 0.044 0.034

Moran’s I (p-value) 0 0.695 0.972 0 0.703 0.787 0 0.223 0.95

Model
N K15vsPiS NvsPO

OLS SLM OLS SLM OLS SLM SEM

ρ 0.537*** 0.74*** 0.653***

λ 0.661***

Constant 6.005*** 2.871*** 19.69*** 5.119*** 21.425*** 7.328*** 20.969***

F01: activity,  
employment, cities -0.477*** -0.352*** -0.41*** -0.178*** -0.319*** -0.194*** -0.243***

F02: young 0.331*** 0.147*** 0.272*** 0.052 0.136 0.17** 0.382***

Moran’s I (p-value) 0 0.533 0 0.913 0 0.33 0.51

Model
PiS+K15 K15+N Participation

OLS SLM SEM OLS SLM OLS SLM SEM

ρ 0.764*** 0.608*** 0.727***

λ 0.875*** 0.804***

Constant 63.029*** 14.001*** 62.998*** 19.823*** 7.785*** 47.168*** 13.324*** 47.159***

F01: activity,  
employment, cities 1.889*** 1.196*** 1.223*** -0.505*** -0.314*** -0.977*** -0.756*** -0.895***

F02: young -1.645*** -0.074 -0.09 0.266*** 0.117** 0.363*** 0.167** 0.518***

Moran’s I (p-value) 0 0.195 0.982 0 0.788 0 0 0.994

Source: own work.

Table 9. Mixed-W principal component models for 9 dependent variables (N=380)

Model

PiS K15 PO

SARAR SEM SARAR SEM SARAR SEM

mixed W mixed W mixed W mixed W mixed W mixed W

ρ (base W) / λ 1 (base W) 0.743*** 0.683*** 0.425*** 0.443*** 0.706*** 0.689***

λ / λ 2 (constituency W) 0.298*** 0.205*** 0.418*** 0.281*** 0.296*** 0.21***

Constant 9.564*** 39.626*** 5.201*** 9.061*** 7.024*** 22.181***
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F01: activity,  employment, 
cities 0.767*** 0.722*** 0.045** 0.039* -0.761*** -0.744***

F02: young 0.145 0.2 0.063* 0.108*** 0.026 -0.018

Moran’s I (p-value) 0.725 0.857 0.325 0.495 0.329 0.764

Model

N K15vsPiS NvsPO

SARAR SEM SARAR SEM SARAR SEM

mixed W mixed W mixed W mixed W mixed W mixed W

ρ (base W) / λ1 (base W) 0.517*** 0.582*** 0.628*** 0.569*** 0.535*** 0.541***

λ / λ 2 (constituency W) 0.127 0.161** 0.337*** 0.252*** 0.354*** 0.18**

Constant 2.99*** 5.838*** 7.321*** 19.35*** 9.885*** 21***

F01: activity,  employment, 
cities -0.355*** -0.348*** -0.185*** -0.178*** -0.233*** -0.264***

F02: young 0.155*** 0.186*** 0.107 0.176** 0.313*** 0.425***

Moran’s I (p-value) 0.653 0.541 0.718 0.728 0.217 0.306

Model

PiS+K15 K15+N Participation

SARAR SEM SARAR SEM SARAR SEM

mixed W mixed W mixed W mixed W mixed W mixed W

ρ (base W) / λ1 (base W) 0.699*** 0.696*** 0.461*** 0.436*** 0.509*** 0.634***

λ / λ2 (constituency W) 0.321*** 0.206*** 0.402*** 0.315*** 0.616*** 0.213***

Constant 18.222*** 63.435*** 10.708*** 19.557*** 23.453*** 47.075***

F01: activity,  employment, 
cities 1.267*** 1.234*** -0.329*** -0.326*** -0.933*** -0.927***

F02: young -0.074 -0.025 0.214*** 0.272*** 0.466*** 0.535***

Moran’s I (p-value) 0.387 0.846 0.623 0.461 0.081 0.923

Source: own work.

5. THE ROLE OF CONSTITUENCY-SPECIFIC LISTS OF CANDIDATES: 
DUAL-SOURCE SPATIAL MODELS WITH MIXED-W MATRICES

On top of the usual spatial dependencies between poviats based on physical prox-
imity, the discontinuity effect emerging from the borders of constituencies can be 
another aspect of the spatial election process. The presence of electoral districts, 
and thus the possibility of voting for the same candidates in a cluster of poviats, 
may influence election results. 

Using mixed-W models with two spatial weight matrices, we analysed that pos-
sibility. One of those matrices (W1) represented the geographic proximity criterion 
(as in all models considered in Section 4). The other indicated two poviats as con-
nected when they both belonged to the same constituency. The quality of candidates 
may be viewed here as an additional, latent regressor, and hence the latter W matrix 

Table 9. (cont.)
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(W2) was considered in the spatial error part only. The parameter accompanying 
this matrix should be estimated as significant if additional unexplained spatial dis-
continuity around their borders exists (while within-constituency spatial proximity 
should already be captured by W1). We applied the estimation method to isolated 
regions as the capital city Warsaw forms a single-poviat constituency.

While mixed-W SARAR models should in fact be reported as straightforward 
extensions of the baseline models for all dependent variables except the turnout, 
we reported both mixed-W SARAR and mixed-W SEM estimates in all cases for 
the purpose of robustness check:

Mixed-W SARAR:	 yi = ρW1 yi + xi β + (I – λW2) εi;�  (3)
Mixed-W SEM:     	 yi = xi β + (I – λ1W1)(I – λ2W2) εi.� (4)

Estimates from mixed-W SARAR and SEM models were presented in Tables 7 
and 9. They generally confirmed our hypothesis H2 about the existence of the 
unobservable effects related to the candidates’ attractiveness in individual constit-
uencies (λ and λ2 coefficients proved statistically significant in almost all cases, as 
confirmed by the likelihood ratio tests). The only cases in which they appeared 
as insignificant were the fractions of votes for the newcomers – K15 and N – as 
represented by relatively unknown, and hence less charismatic leaders of the lists 
than in the case of PO and PiS. However, it is noteworthy that even K15 and N 
exhibited this effect when their results were evaluated in relation to their segment 
competitors, i.e. PiS and PO respectively.

Both in the models with principal components and reduced models with orig-
inal variables on the right-hand side of the equation, only minor changes in vari-
able significance arose. If anything, individual explanatory variables tend to lose 
(rather than gain) statistical significance. 

In the analysed cases of mixed-W SARAR models, the sum of ρ and λ is higher 
than the respective values of ρ considered in Section 4. The explicit inclusion of 
another source of spatial dependence, i.e. candidates’ attractiveness in individual 
constituencies, improves the goodness of fit – in most cases, the log-likelihood for 
mixed-W models is higher than for SAR (spatial autoregressive models; see Table 
10). K15 (in the run-up against PiS) is the only exception and it may be due to 
the presence of only one distinctive leader in one district (Paweł Kukiz himself). 

This conclusion is robust with respect to the variant of W1 under consideration. 
In the first alternative version (poviats connected when centroids located up to 60 
km from each other), the constituency-related parameter λ in (3) (or is λ2 in (4)) 
was significant in all cases (even K15 and N). The same is true for the second 
alternative version (spatial weight matrix based on inverted distance), although it 
must be noted that for most of the dependent variables in question, this version of 
W1 leaves significant spatial autocorrelation in mixed-W model residuals.13

13  Complete results available upon request.
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The fact of accounting for constituency-specific lists of candidates as a latent 
determinant of electoral behaviours can be an important source of reducing spuri-
ous significances of other spatially correlated variables. In the political economy 
literature, this mechanism is technically similar in nature to including vertical 
interactions (variables describing upper-tier authority expenditures) in models 
of interaction between lower-tier authority expenditures (cf. Reveli, 2003). As 
demonstrated by Reveli for English local government expenditures, when vertical 
fiscal externalities among upper-tier (County) authority and lower-tier (District) 
authority expenditures were taken into account, the estimated magnitude of fiscal 
interactions between districts was substantially reduced. Omitting the vertical fis-
cal interactions can give the false impression of spatial interaction at the horizon-
tal level and, by the same token, the fact of omitting the effect of constituencies 
can give a false impression of a strong spatial autoregression between individual 
poviats (lower tier than constituencies).

Table 10. Comparison of log-likelihood between SLM and respective mixed-W models

SLM
(reduced)

SARAR
(reduced,
mixed-W)

SLM
(PCA-

reduced)

SARAR
(PCA-reduced, 

mixed-W)
PiS [% all] -1068.5 -1063.7 -1157.2 -1153.9
K15 [% all] -652.3 -650.2 -699.6 -691.4
PO [% all] -923.8 -918.3 -1021.3 -1018.0
N [% all] -592.8 -592.4 -641.7 -640.9
K15 [% K15 + PiS] -921.2 -924.6 -987.5 -983.9
N [% N + PO] -1013.7 -1010.4 -1059.7 -1053.7
PiS + K15 [% 4 parties] -1073.2 -1067.3 -1178.9 -1174.7
N + K15 [% 4 parties] -847.2 -836.3 -895.3 -887.1
Participation [%] -787.4 -781.1 -992.4 -958.8

Source: own work.

6. CONCLUSIONS

We conducted a spatial econometric investigation of the 2015 Polish parlia-
mentary election results, examining the determinants of choosing the incumbent 
(PO) versus the opposition (PiS), right-wing (PiS+K15) versus liberal (PO+N), 
as well as well established (PO+PiS) versus newly created parties (K15+N). Our 
analysis was located in the strand of spatial political economy literature and based 
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on regional data on the poviat level (380 units at the NUTS-4 level in the European 
Union nomenclature). We considered a broad set of socio-economic explanatory 
variables, selected by the General-to-specific principle and additionally supported 
by Bayesian model averaging, as well as used as input for the construction of 11 
principal components.

Our results generally confirmed that traditional factors, such as a region’s eco-
nomic activity, demographic profile and north-west versus southeast orientation, 
continue to play a dominant role in the distribution of electoral support between 
the liberal and right-wing groups. However, the full picture appeared more nu-
anced: big cities tended to give more support towards right-wing parties (after 
controlling economic activity and demography), and the variables related directly 
to key promises during the electoral campaign (e.g. targeted at parents of young 
children and people nearing the retirement age) did not affect the results, at least 
not from the spatial perspective. At the same time, the spatial patterns in newcom-
ers’ results (N and, especially, K15) suggested that the geographical dimension of 
anti-establishment sentiments in Poland were more difficult to capture.

The data offered strong support for using spatial models, predominantly the 
spatial autoregression. The robust Lagrange multiplier tests prefer this specifi-
cation over the spatial error model in most cases, which suggests that the spatial 
interactions of the dependent variable are a more likely spatial process than the 
spatial process of error autocorrelation that might have been due to an omission 
of important explanatory variables. The switch from non-spatial perspective (OLS 
estimation) to spatial models affected a number of conclusions about individual 
variable significance. Moran’s I tests of the residuals confirmed that single source 
models (with neighbourhood-based W matrix) were sufficient to remove the spa-
tial autocorrelation from the residuals.

Using mixed-W spatial models with an additional spatial weight matrix repre-
senting the adherence to the same constituencies, we also demonstrated that the 
latent effect of sharing the same candidate list offerede a significant contribution 
to election results. This conclusion was robust over political parties and mod-
el specifications (both SEM, turned into mixed-W SEM, and SAR, turned into 
mixed-W SARAR).

Future research could confront the 2015 election results with analogous up-
coming results in 2019, as long as the system of constituencies persists, the set of 
parties running up for the victory remains stable and the socio-economic context 
of the campaign remains unchanged, at least to a  decent extent. Another issue 
worth investigation is the combining of the regional dataset with micro-data (if 
available) into a spatial multilevel model. The impact of constituencies could be 
re-tested, backwards or forwards in time, regardless of the abovementioned cir-
cumstances, unless single-candidate elections are introduced. It could also be in-
teresting to investigate this effect in an international panel, combining countries 
with similar, proportional, constituency-based electoral system.
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