ISSN: 2029-4913 /eISSN: 2029-4921

Article in press

U ¥ILNIUS
B TECHNOLOGICAL and ECONOMIC
J_WL B DEVELOPMENT of ECONOMY

https://doi.org/10.3846/tede.2026.23408

THE EXTENSIVE AND INTENSIVE MARGINS OF EMPLOYMENT
RESULTING FROM POLAND'S SEZ POLICY

Camilla JENSEN (2%

Department for Social Science & Business, Roskilde University, Roskilde, Denmark

Article History: Abstract. The paper evaluates Poland's Special Economic Zones (SEZ) policy with a focus on
= received 4 October 2023 the emergence of market-based business clusters. A structural model of regional growth is
= accepted 10 January 2025 estimated to measure and assess the impact of the SEZs as a 'helping hand’ on the extensive
= first published online 9 March 2026 and intensive margins of employment. Literature on business clusters suggest it would require

them to grow on both margins simultaneously to be viable; attracting more firms and making
each firm dependent on the success of its regional peers. However, the policy went through
different phases and the priorities of policy-makers as well as zone managers shifted over time.
For the designated Zone Management Companies (ZMCs) the results have been modest for
the extensive margin. The main outcome of the policy has been on the intensive margin, in
part, this result is expected due to the large firm bias inherent in the policy and the selection
bias owing to the prior location of state-owned enterprises.

Keywords: Special Economic Zones (SEZs), comparative institutions, substitutions by design, panel data analysis, regional policy, foreign
direct investment.

JEL Classification: C19, H25, L53, 025, P48, R58.

#=Corresponding author. E-mail: camje@ruc.dk

1. Introduction

Though much research has been conducted on special economic zones in both developed
and developing countries (World Bank, 2010; Zeng, 2015), little is known empirically about
the long-term outcome of building sustainable clusters through these types of regional policy
interventions and designs (Goodin, 1996). The case investigated in this paper concerns the
specific policy design and management structure behind the Special Economic Zones (SEZs)
in Poland. The program was already initiated at the beginning of the transition process (1994),
started up in 1998, completely changed mandate in 2008 (from a supply- to demand-led
design), and was eventually concluded or mainstreamed by 2018. Presently, the policy has
been overshadowed by the Polish Investment Zone (Ministry of Economic Development and
Technology [MEDT], 2020). This new policy covers all of Poland and inherits the management
structure behind the original policy design of the SEZs.

The primary purpose of the Polish zones programme has been to alleviate emerging un-
employment during the transition to a market economic system (Ambroziak, 2016; Cizkowicz
et al, 2017; Jensen, 2018). Later the focus shifted towards attracting foreign investors and
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providing co-investment structures for EU regional funds. SEZs as a vehicle for specialisation
and exporting took more importance as the transition progressed (Nazarczuk & Uminski,
2018). However, in later years some Polish zone managers have started to emphasise tradi-
tional cluster building factors — such as attracting new firms and entrepreneurs regardless of
where they come from.

With a longitudinal panel dataset available from the Polish Local Data Bank [PLDB] (n.d.),
the paper evaluates the policy on two general dimensions of such cluster building efforts.

1.1. Research questions

The research question of central interest is whether the SEZ policy leads to a sustainable form
of cluster formation. This is assessed or measured on the extensive and intensive margins
of employment. Margins that could result from or be altered by the SEZ policy. The aim is
to study this question at the most detailed intervention level it is possible to observe in a
longitudinal panel design with publicly available data.

A secondary question is whether the response to the policy was heterogenous across the
14 zone management companies (ZMCs).

1.2. Background

Poland has relied on alleviating problems of lacking local ‘captains of regional development’
through a design of zone administrations that traversed traditional regional boundaries and
governance systems. When the design shifted in the late 2000s from being supply- to de-
mand-led in terms of where a firm could be located (Jensen, 2004; Cieslik, 2005; Gwosdz
et al,, 2008), the policy catapulted itself from being marginal towards becoming central in
sustaining and aiding existing patterns of enterprise restructuring and new firm development.

Other important success criteria have been key to how the zones’ development has been
aided by both foreign direct investment inflows and structural funds received from the Eu-
ropean Union. For example, the ability of each zone administration to grow could be a
measure itself of relative success and failure. Legnica and Kamienna Gora are only involved
in the administration of 17 subzones each (by 2016), whereas the largest zones administra-
tion (in terms of the number of areas drawn to it), Lodz, is involved in the management of
61 subzones in the same year.

However, administrative size and the reach of each zone's respective management struc-
tures should not be the most important evaluation criteria in assessing whether the resulting
clusters are sustainable. Therefore the paper focuses on investigating the impact the gover-
nance structure and design of the policy has had on the intensive (size of firms attracted in
terms of employment) and extensive (number of firms attracted) margins of employment.
Where the mainstream literature often overlooks the dynamic relationship between small
and large firms (Hart, 2000; Audretsch, 2002; Nelson, 2008; Jensen & Goldberg, 2014). Given
the emphasis that policy-makers and ZMC managers put on generating or sustaining em-
ployment quickly, the policy may include an inbuilt bias of favouring large firms and foreign
investors (see also Appendix A for a more in-depth introduction to the policy design, specific
rules, regulations and geographical location of each individual ZMC).
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Undoubtedly, while countries and regions today experience an ever-greater reliance on
a few firms (superstar exporters, see Freund & Pierola, 2015) for their national economies,
such overt reliance on the intensive margin of employment as a means of seeking a sole
avenue for growth can reduce long-term regional resilience and lead to other types of risk
exposures, such as a narrow specialization pattern and high dependency levels on individual
firms and activities (Twinam, 2020).

For a more in-depth introduction to the specific policy design case and the location of
the zones, the reader is referred to Appendix B.

1.3. Structure of the paper

The next Section offers a short review of the appreciative-theoretical (non-mathematical)
and empirical literature on viable cluster building. Throughout the literature review, several
hypotheses are offered in extension to the research questions stated above. Section 3 then
analyses descriptively the available data at the level of the ZMCs to identify seemingly suc-
cessful areas in terms of space governed, investment, and employment attracted by each of
the companies. Each major region in Poland has a successful ZMC. This suggests that geog-
raphy alone cannot explain the relative performance of the new regional administrative units.

Data at the gmina level is introduced in Section 4 along with a theoretical modelling
framework and the econometric strategy of the paper related to the hypothesis testing is
explained in depth. The results and a number of robustness checks are presented in Section 6.
Section 7 synthesises the findings in a common discussion and offers a conclusion of the
results.

2. Literature review - viable clusters and the role of SEZ policy

The dynamic aspect of regional growth via the attraction of new firms (the extensive margin
of firm growth) and the growth of existing firms (the intensive margin of firm growth) is the
focus of the study here and thus also the focus of this brief literature review.

Together, the extensive and intensive margins of employment could constitute what the
theoretical appreciative (non-mathematical) literature suggests is viable cluster building (Del-
gado et al., 2010, 2014). See Fritsch and Storey (2014) for an extensive review, Porter (1998,
2000) for an introduction and Feldman (2014) linking clusters to entrepreneurship variables.
See also Delgado et al. (2010, 2014) on determinants or drivers of strong or viable clusters
and Verdu and Tierno (2019) on clusters, innovation, and entrepreneurship ecosystems.

All the appreciative literature focus on the attraction and generation of new firms or the
entrepreneurship variable (see also Frenken et al., 2015). Entrepreneurship is equivalent to the
extensive margin of employment growth. However, the overshadowing strength of business
clustering according to the literature is always industry strength with a focus and/or comple-
mentarity driving a process of deep knowledge specialization (Baptista & Swan, 1999; Porter,
1998, Baldwin et al., 2010; Twinam, 2020). In this perspective, the intensive margin (questions
about firm size and how firms complement one another) has thus far only been a minor
consideration in the empirical literature. Longitudinal and dynamic studies have focused on
firm turnover rates via entry and exit (Frenken et al., 2015). In the theoretical appreciative
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literature, in contrast the question about the intensive margin is at the core (see also further
below). However, the difference in focal perspective may also be related to the fact that there
is not necessarily one common definition of what constitutes a cluster let alone a viable clus-
ter. Porter (1998, 2000) (closest today to the authority Marshall is considered to be for the
industrial district in his time) defines a cluster as:

“"a geographically proximate group of interconnected companies and associated institu-
tions in a particular field, linked by commonalities and complementarities”

The intensive margin (average firm size or the growth of individual firms inside the cluster)
is also one of the central ideas of the industrial district or cluster. What drives the cluster and
sustains it are the intricate linkages, relationships, and bonds created between firms, their
products, processes, managers, and people (Rialland, 2009). The (average) intensive margin
of firms in clusters relate to Marshall's original idea of external economies. Catapulted to the
literature on entrepreneurial ecosystems of the 2010s (which is perhaps a timelier wording
for the same or similar phenomena as an industrial district or a business cluster) translates
into network economies (Zaratiegui, 2004). What distinguishes the more modern literature on
ecosystems is also how digitalization (and globalization) is reshaping the conceptualization
and place-specificity of a cluster, which can drive knowledge specialization across space even
further (see Li et al,, 2023; Giuliani, 2017).

Some clusters are identified as being driven by a single or a few single lead firms. Other
clusters are identified as communities of very small firms. This relationship hinges strongly
on the type of industries, the historical epoque, the country and the inherent ownership, and
collaborative traditions (industry culture) of the individual cluster example (Stich et al., 2023).
Therefore, some clusters see their employment hinging mostly on a few large firms, though
other research has found that employment growth is more strongly associated with smaller
average firm size (Glaeser et al.,, 2010).

In relation to the literature on viable cluster building, it is hypothesized in the context of
an economy such as Poland, (moving away from a state directed towards an entrepreneur-
driven economic system) that:

H1: Areas with SEZs attract more new firms and generate more employment than other
areas.

H1.1: Part of the reason why SEZs generate more employment is because the responsiveness
of employment to firm growth is higher in areas where the SEZ policy is implemented.
(Where a higher intensive margin could be because of a few very large firms (econo-
mies of scale) or because of external economies across firms or both.)

No papers were found that conduct longitudinal empirical analysis of SEZ policies related
to these general questions about the long run sustainability of business clusters. Surprisingly
few studies have investigated institution-building in relation to SEZ and/or privatization poli-
cies in transition countries (see i.e. Blaszczyk, 2001 on this aspect of institution building for
privatization in the Polish context, or more generally see also Parker & Kirkpatrick, 2005).
Several papers on the SEZ policy in the developed country context have addressed questions
related to employment outcomes alongside the question of the counterfactual (the overall



Technological and Economic Development of Economy. Article in press “

employment response or employment outcome of the policy) (see i.e., Billings, 2009, Gobillon
et al.,, 2010, Chaudhary & Potter, 2018). Several studies in the context of the Polish SEZ policy
have addressed this question as referenced in the introduction. Additionally, in the Polish
context, some structural factors related with clusters have been identified and touched upon,
particularly related to the specialisation of Polish clusters, SEZs, urbanisation and exporting
(Nazarczuk et al., 2018, 2024). In the broader SEZ literature the focus has been more on the
differential, or heterogenuous responses, to the policy, owing to different aspects of the in-
tervention design than long run outcomes for cluster building (Ottaviano, 2010; Neumark &
Young, 2021). For example, Bondonio and Greenbaum (2007, 2014) focus on heterogeneity
in response to different instruments, whereas other studies take a focus on heterogeneity
in the treated firms (Mayer et al.,, 2012) or the treated neighbourhoods (Briant et al., 2015;
Howell, 2019; Fujishima et al., 2022). Differences have been found, due to the role of time
and the enrolment of new intervention areas into an existing policy, including the feedback
impact it has on existing or old intervention areas (Givord et al,, 2018; Jensen, 2018; Neumark
& Young, 2021), the tax design itself (i.e., Layser, 2018, 2020), and the political affiliation of
the governors determining the allocations (Frank et al,, 2022).

In the present study, which has character of a quantitative, economy-wide study, there
are limited possibilities to observe heterogeneity at the intervention level other than con-
ventional control factors for data collated at the traditional administrative-spatial levels of
the economy. The main factor we can observe is the political implementation of the ZMC
governance structure. A secondary hypothesis is therefore added:

H2: The policy response is heterogenuous across the ZMC companies and irrespective of
other traditional location factors that can be controlled (i.e. structural factors such as
geography, skill structures, specialisation structures, wages, physical infrastructure etc.)

The literature review here identified a significant gap in the SEZ literature, as hardly any
effort has been made to connect the SEZ literature with the broader theoretical and empiri-
cal literature on what makes clusters viable and sustainable long-term (see also Patrick et al.,
2017).

3. Stylised facts about the development of each ZMC

In this Section aggregated data is used at the level of the ZMCs to establish several stylised
facts about their relative performance. The descriptive statistics in Appendix Table A1 also
summarises the data available at the ZMC level. The initial exploratory plot in Figure 1 shows
that no regional geography in Poland has the most successful zones except for the South,
which stands out now with a first tier: Walbrzych (WBZ) in the South-West and Katowice
(KTW) in the South. These two ZMCs are now the largest, they are followed by a second tier
of more moderately sized ZMCs and a last third tier of least developed ZMCs. The 2nd tier,
however, is varied in terms of geography: Lodz (LDZ) in the Centre, Krakow in the South,
Mielec (MLC) and Tarnobrzeg in the South-East, Pomeranian (PMR) in the North, Warmin-
sko-Mazurska (WMZ) in the North-East, Kostrzyn-Slubice (KZS) in the West and finally Legnica
(LGA) in the South-West.
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Note: Ticker symbols: KMG — Kamienna-Gora, KTW — Katowice, KRW — Krakow, KZS - Kostrczyn-Slubice,
LDZ - Lodz, LGA - Legnica, MLC — Mielec, PMR — Pomeranian, TBZ — Tarnobrzeg, SLP — Slupsk, STW -
Starachowice, SWK — Suwalki, WBZ — Walbrzych, WMZ — Warminsko-Mazurska.

Figure 1. Relative performance of the ZMCs (2017 data)

While the first tier is concentrated towards the South, the second tier contains a broader
representation of Poland, except for the Easternmost part of Poland which is only represented
in the third tier with the Suwalki (SWK) ZMC (and where 2 of the original 17 ZMCs were closed
at an early stage of the policy). Other than Suwalki, the 3" tier of lagging performers also
counts each of the three other corners of Poland: Slupsk (SLP) in the North, and Starachowice
(STW) and Kamienna-Gora (KMG) in the South-West and South-East respectively.

Next, the econometric analysis turns to the gmina or sub-zone level, where the focus is on
general area development concerning attraction and development of firms and employment.

4. Data and methodology for the analysis at the gmina level

The detailed employment and firm population data at the gmina (commune) level is from
the Local Data Bank published online by the Central Statistical Office in Warsaw (https://bdl.
stat.gov.pl/BDL/start). The variables drawn from the Local Data Bank (PLDB, n.d.) are listed in
Table 1. The data on sub-zones (policy dummies) and the year that the sub-zones fell under
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each ZMC have been collected directly from the ZMCs themselves (see also Jensen, 2018),
complemented with official lists having been published since 20121

The subsequent analysis is conducted exclusively at the level of gminas, which is the most
detailed geographical data available in the Local Data Bank (PLDB, n.d.). However, this data
is connected to the level of the ZMCs by using information contained in the SEZ coding. This
coding includes both a dummy for when the policy is active in each gmina and information
about the ZMC company that governs each area (generating the Zone dummies of which
there are 14).

Regional interventions can be difficult to investigate with panel data, because traditional
and new regional administrations are often collinear or overlap entirely. The longitudinal
nature of the data here solves this problem, because each gmina comes into the SEZs and
ZMCs at different points in time.

Table 1. Data at the gmina level — all gminas including cities (source: Statistics Poland, n.d.)

Statistic N Mean St. Dev. | Min | Median Max
Employment, no. of places (1995-2021) 67,419 | 3,819.6 | 255350 | O 713 1,579,966
All firms, no. of (1995-2023) 72,471 | 1,651.8 | 9,796.0 0 460 552,771
Foreign owned firms, no. of (1995-2023) | 72,471 19.0 246.0 0 2 25,974
State owned firms, no. of (1995-2023) 72,471 0.5 5.9 0 0 586
New firms, no. of (2009-2023) 37,485 160.3 881.2 0 53 46,599
New foreign firms, no. of (2009-2023) 37,485 0.9 17.8 0 0 1,527
Size Class: SMEs, no. of (2002-2023) 54,934 75.5 394.4 0 22 17,091
Domestic migration, no. of persons 72,413 175.2 563.0 0 81 30,710
(1995-2023)
Foreign migration, no. of persons 72,471 5.0 30.3 0 1 1,857
(1995-2023)
Net enrollment secondary school, 52,326 68.2 40.8 0.0 87.1 200.0
percentage
(2003-2018)
Commercial infrastructure, new buildings | 47,481 40.7 160.4 0.0 8.4 6,347.9
in dam3 (2005-2023)
University infrastructure, new buildings 47,481 1.1 85 0.0 0.0 598.2
in dam3 (2005-2023)
Retail infrastructure, no. of permanent 72,471 0.6 17 0 0 66
marketplaces (1995-2023)
Roads, surfaced communal in km 54,895 397.8 298.6 0.0 320.0 2,274.7
(2001-2022)
Wages, av. monthly gross salary in zloty 52,447 | 3,234.7 1,138.7 0.0 | 3,069.3 | 11,361.5
(2002-2022)
Areas with Zones Policy, no. of (1995- 72,471 0.1 0.3 0 0 1
2023)
Area of gmina, ha (1995-2003) 72,194 | 12,5813 | 7,9269 | 224 | 11,173 98,992

"The Polish government publishes an annual report on the performance of each ZMC including detailed locational
information for the gmina level. See for example Ministry of Economy (2016).
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Table 1 shows the size of a typical gmina being around 1,650 firms and with employment
at around 4,000. However, considering the distribution of economic data in gminas is posi-
tively skewed, averages are drawn up by the outliers due to economic agglomerations, and
it may be more valid to look at the medians for what is typical for a gmina. Many gminas are
rural, some are urban, and some are fractions of cities, which is why there are large differ-
ences. The intricacy of the data at the gmina level is ideal for the analysis, not least, because it
is found, only at this level, that there are more frequent occurrence of areas without the zones
policy (2" last row in Table 1) relative to areas with the zones policy. This is not true when
we go to higher levels of regional aggregation (such as powiats, voivods and nuts2 regions).
Because at these levels it becomes increasingly impossible to differentiate in space for the
influence of the policy. At the gmina level we observe only around 10% of areas have the
policy intervention in place (here reported with Table 1 as an average across time and space).

5. Theory and econometric strategy

A partial Equation from Puga’s model (1999) of regional employment is adopted to inves-
tigate the research questions. The advantage of Puga’s model is that it is mathematically
simpler to implement than later models in the theoretical literature on agglomeration econ-
omies. This is partly because this literature has developed in line with the Melitz revolution
in international economics on heterogenuous firms (see Baldwin et al., 2010). To implement
such models necessitates firm-specific data, but at the trade-off of lacking availability for
longitudinal research designs (see i.e., Combes & Gobillon, 2015; Gobillon & Magnac, 2016).

Initially it is assumed that the extensive margin (number of firms) is exogenous to ZMCs
efforts, and that labour supply is perfectly elastic at the given wage?.

The base model takes outset in the regional labour demand model from Puga (1999). In
this model capital is represented with intermediate goods, where u is the share of interme-
diates in final output. A higher share of own regional value added (1 — u) increases labour
demand locally and must be thought of as a fixed effect in terms of how diversified (low
u) or specialised (high u) firms are in the region. Additionally, a higher number of firms n
increases labour demand. The opportunity cost of sourcing from other firms (affected by
producer prices and trade cost among other) c will lead the firm to internalize and produce
more on its own.

L :(1_u)nitciti_Kitr(Wit)' M
Wit

Whereas the cost of own value added through higher wages w decreases labour demand.

Total labour demand of the gmina or city { may also be affected by the conditions in
agriculture and services (however, services are not considered separately in Puga, 1999).

In Puga's model, industrial labour demand L;; is affected negatively by land endowment
K devoted to agricultural production and the returns to agriculture r. However, Equation (1)
cannot be estimated directly with a linear model. Here, only each part is transformable us-
ing logarithmic transformation. One solution is to rearrange Equation (1) so that total labour

2| the contrary hypothesis holds it could be more appropriate to model with a 2SLS, where also the extensive margin
(ability to attract new firms) depends on the ZMCs effort.
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demand instead is estimated as a function of the first part (as shown with logarithmic trans-
formation in Equation (2) below).

Loglld = Iog<1 — u) +logn, +logc;, —logw;,. (2)

Data availability determines the adaptation of the model to the application here. Total
employment (dependent variable), number of firms n, trade cost when proxied with physical
infrastructure ¢ and wages w, are variables readily available from the local databank3. Struc-
tural factors such as urbanisation, diversification or specialisation of firms, and the influence
of agriculture on industry will be absorbed by the fixed effects. It is an assumption of the
simple model that these factors are constant over time.

Number of firms is further broken down by ownership (all, foreign and state) in the Local
Data Bank (PLDB, n.d.). Equation (2) is expanded below in Equation (2.1) with an extra term
for both foreign and state-owned firms, which is to be read as a deviation from all firms. For
example, if it is positive (or negative) and significant, it implies that foreign (state) firms on
average generate more (less) employment relative to all other firms and over time.

Producer prices and trade cost by region affecting c are not directly observable. However,
infrastructure (using the variable ‘surfaced communal roads’ in the Data Bank) is adopted as
a proxy for c in this study. A dummy for the SEZ policy or for each of the ZMCs can then
be added to Equation (2.1) (not shown) in order to investigate the hypothesis that SEZs are
effective tools for generating more employment, Individual ZMC companies may be more
successful relative to others. In this case the response to the policy is heterogenuous across
the ZMCs.

The final Equation for the intensive margin (where the intensive margin of employment
is captured with the coefficient estimate on the number of firms variables) take the follow-
ing form:

log Employment;, = a; + T, +B,SEZgmina;, + B, logAll Firms;, 4 5 logForeign Firms;, +
B, logState Firms, + B logRoads;, + B, logWages;, +¢;. .1

The testing of H1 (H1: Areas with SEZs attract more new firms and generate more employ-
ment than other areas.) is conducted by including an interaction term between the policy
variables (i.e. SEZ gmina in (2.1)) and the ‘All firms’ variable. A partial confirmation of H1 is
implied by this interaction coefficient being significant and positive: § > 0. Its existence and
positive sign signify that the employment generation effect in a cluster runs through the
number of firms variable. External economies could lead to a higher intensive margin. But
very large outlier firms may also drive up the intensive margin.

Part of the impact will also be implied through the ability of the cluster to attract more
firms. This part of H1 is tested by the other Equation adopted in the paper. Equation (3) ac-
counts for measuring the number of firms attracted to each area and the direct response
of this extensive margin on the policy. In Puga (1999), new firm growth is determined by a
positive constant (regional-structural factors) and the relative profitability of entrepreneurs

3 However, infrastructure and wages are only available at the powiat level and therefore take the same value for all
gminas located within a powiat (like a county in the UK). Where powiats will typically consist of 3-19 gminas, but with
some city powiats consisting of one or several gminas.
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operating out of different regions. The model describes profitable entrepreneurship or firm
growth as dependent on two opposing forces. Demand and cost linkages drive profitabil-
ity rates upwards, whereas labour and product market competition drive profitability rates
downwards. These relationships are translated with Equation (3) into proxies available from
the Local Data Bank (PLDB, n.d.). These variables are educational attainment, university, retail,
commercial, and transport infrastructure as the positive profitability drivers (positive sign
expected) and wages as the negative profitability driver (negative sign expected).

Based on reviews of the empirical literature on entrepreneurship (as referenced in the
literature review), important variables have been included that have been found to positively
affect regional entrepreneurship such as migration and schooling levels (see also Neffke et al.,
2018; Shi et al., 2022; Garcia-Machado et al., 2023; Jagédka & Snarska, 2023). In this context
the SEZ variable is a natural policy factor in relation to Puga’s modelling framework — because
SEZs seek to foster demand and cost linkages through the emulation of pure market-based
cluster building efforts — i.e.,, ZMCs act as a ‘helping hand’ to ignite these processes. The
following Equation is estimated to account for the extensive margin (a confirmation of H1
implying that 81 > O):

logNew Firms;, =y; + 1, + 6,SEZgmina;, + 6, log Migration Domestic;, +
6, log Migration Foreign;, + &, log Netenroll, + & log Univinfra;, + (3)
&4 log Comminfra;, + 6, log Retailinfra;, + 8gRoads;, + &y logWages, +¢;.

All Equations are estimated with inclusion of two-way fixed effects (hence individual in-
tercepts in the equations for each gmina i and time or year t)*. Both Equations, seeking to
measure the intensive and extensive margins, are estimated first on the full regional dataset
using the SEZ dummy as shown above in 2.2 and 3. Then re-estimated on the part of the
dataset that includes gminas subjected at some point in time to the SEZ policy — in the cur-
rent period or at a future point in time.

Where the coefficients for the policy should be interpreted in the context of:

= Across all gminas: how a gmina responds to treatment across all gminas and over time

= SEZ gminas only: how a gmina responds to treatment across all treated gminas and

over time

Only when using the SEZ gminas subset is there the implied control for the normal se-
lection bias of being in and out of treatment (see also King & Nielsen, 2019; Matyas, 2017).
However, control is not implied in other aspects of selection and timing, such as the first
investor taking the best plot etc. In relation to selection bias, control is made of the most
important selection variable found in earlier literature on Polish SEZs: the (prior) location of
state firms (Jensen, 2018).

41n practise, it is the FWLS version of Equations (2) and (3) that is estimated. This representation is not shown with the
equations here. The FWLS equivalent is the same, but with each term including an interaction term on the reciprocal
of the square root of the variable Area (thereby also adjusting for the possibility or potential error influence that
some gminas change size over time). This source of heteroscedasticity in the data owes to agglomeration economies
which for political reasons tend to shrink the size of administrative borders in the areas that have such economic
agglomerations (see also Jensen & Mina, 2019). When the source of heteroscedasticity is known, the more efficient
estimator addresses the source of the problem rather than using the generic solution of clustered robust standard
errors (see also King & Roberts, 2015). The disadvantage of FWLS is that it is sensitive to outliers. It performs best
for large samples. Independent hereof, the appropriateness of the method also rests on the validity of the chosen
weighting scheme (see also Romano & Wolf, 2017).
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6. Econometric results

The Equations for the extensive (Equation (3) in Table 2) and intensive margins (Equation (2)
in Table 3) of employment and growth in firm populations were estimated for all gminas (all
gminas in the Tables) in all years, where the full panel applied is available (see also Table 1).
Since the Equations for the extensive margin has more variables and many of the variables
capturing firm entry have more limited availability, the time series in Table 2 is somewhat
shorter than in Table 3. The same Equations were then estimated for only that sub-sample of
gminas, which at some points are involved in the SEZ policy (where individual gminas come
into the policy gradually over the period of study, SEZ gminas in the Tables).

Table 2 shows results for three different variations on the dependent variable of n or firm
entry: New firms in Columns 1-2, New foreign firms in Columns 3-4 and finally SMEs (sized

Table 2. The extensive margin of firm growth and employment

Dependent variable
New Firms New Foreign Firms SMEs
Al SEZ Al SEZ Al Sz
minas minas minas minas minas .
) "o "o " Fg | ominas @
Gmina in treatment | —0.113*** | 0.015% [ —0.058*** | 0.174*** 0.001 0.012%**
(SEZ dummy) (0.008) (0.007) (0.013) (0.021) (0.004) (0.003)
Domestic migrants 0.057*** 0.1071*** —0.015* —0.110*** 0.035*** 0.058***
(0.005) 0.011) (0.008) (0.032) (0.003) (0.005)
Foreign migrants 0.017*** 0.021%** 0.001 0.015* 0.009%** | 0.006%**
(0.002) (0.003) (0.003) (0.009) (0.001) (0.002)
Net enrollment 0.063** | 0.096** | 0.053%** 0.089%* | 0.022% 0.017*
secondary school (0.007) (0.012) (0.010) (0.034) (0.003) (0.005)
University 0.0002 0.002 0.003 0.020%** 0.002** | -0.00004
infrastructure (0.002) (0.003) (0.003) (0.007) (0.001) (0.001)
Commercial 0.005%** 0.003* 0.004** -0.007 0.002** 0.003***
infrastructure (0.001) (0.002) (0.002) (0.005) (0.001) (0.001)
Retail infrastructure 0.063*** 0.057*** 0.109%** 0.109*** 0.004 0.017***
(0.009) (0.015) (0.014) (0.042) (0.004) (0.006)
Surfaced roads 0.030%** 0.014 0.171%* | 0.225%** -0.001 -0.001
(0.009) (0.013) (0.014) (0.038) (0.004) (0.006)
Wages —0.094%* -0.018 0.147% 0.006 —0.043%* 0.002
(0.020) (0.016) (0.030) (0.046) (0.011) (0.009)
Observations 34,894 6,800 34,894 6,800 44,819 8,734
R2 0.969 0.981 0.642 0.620 0.989 0.994
Adjusted R? 0.967 0.979 0.614 0.589 0.989 0.994
Residual Std. Error 0.021 0.016 0.032 0.044 0.012 0.009
(df = 32378)| (df = 6292) |(df = 32378)| (df = 6292) |(df = 42299)| (df = 8222)
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9-249 employees) in Columns 5-6. A potential problem with the New firms variable is that it
does not capture entrepreneurship in a transition economy context in the way it is meant to
(i.e. high growth potential firms) (see also Jensen & Goldberg, 2014). Different variations for
this dependent variable therefore serve as robustness checks. However, the results across the
three different dependent variables are similar for most of the model factors and, ultimately,
the performance (equation fit) was nearly as good for the New firms. The New foreign firms
also show differentiated results, meaning it is worth paying attention to. The most correct
and conservative variable is considered to be the SMEs variable, considering it best represents
all high growth potential firms (i.e. not sole entrepreneurships or survival-oriented types of
small businesses).

The control factors take expected signs and are of reasonable sign and significance and
will therefore not be commented upon further. Traditional factors better explain entrepre-
neurship in Poland compared to the SEZ policy. Based on Table 2, we cannot conclude that
the SEZ policy has been able to generate more new firms in comparison to other areas and
irrespective of traditional factors of location choice. However, area selection may be impor-
tant, as noted previously when comparing the interpretations across the full sample of all
gminas and the sub-sample of SEZ gminas.

Within SEZ gminas, the policy has generated a higher extensive margin once the policy
has been activated. The measured effect for the extensive margin with this model is highest
for the New foreign firms variable. Once the policy is activated within the treated areas, the
response on foreign firm entry has been 17.4% higher than in years without the policy. The
same response is much lower for the other dependent variables: 1.5% for the New firms vari-
able and 1.2% for SMEs. Overall, the result of the policy for generating entrepreneurship or
growing through the extensive margin has been modest according to these results.

Next in Table 3 are reported results for the intensive margin. As discussed in the literature
review, the intensive margin is equally, if not more important, in the assessment of whether
clusters are viable. Because the coefficient estimates the interaction term between the policy
variable (SEZ dummy) and the All firms (n) variable, it reveals whether there is a difference
when using the policy: does it deepen the collaborations and co-dependencies in the way
we would expect in a business cluster?

The main variables of interest are, henceforth, the policy specific variables again, as re-
ported in the first and law row of the main section of Table 3 (regression coefficients).

According to the results in Column 1, Table 3 (without the interaction term between the
SEZ dummy and the All firms variable), and even when controlling for the (prior) presence of
State firms, the policy has a small negative impact on employment over the period studied
here (which is longer than the periods that have been previously studied in the literature). As
expected, employment shows a strong positive response to the extensive margin of employ-
ment: the number of firms in each area. A 1% increase in the firm population results in a 0.67%
increase in employment. If the increase is in the foreign firm population, we can add around
0.02%, while if the increase is in the state firm population, we must deduct around 13-15%.

However, it is the comparison between Columns 1 and 2, in Table 3, that shows the main
conclusion for the intensive margin. Once we take into account the interaction between the
response of number of firms and the SEZ policy (where the interaction effect is small but
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Table 3. The intensive margin of employment and firm growth

Dependent variable
Employment
All gminas All gminas SEZ gminas
Q] 2 3)

Gmina in treatment (SEZ dummy) -0.027** 0.273*** -0.061

0.011) (0.082) (0.063)
All firms 0.672%** 0.671%** 0.664***

(0.020) (0.020) (0.035)
Foreign firms 0.023%** 0.024*** 0.070%***

(0.007) (0.007) (0.012)
State firms —0.135%** —0.145%** 0.015

(0.009) (0.010) 0.011)
Surfaced Roads 0.071%** 0.070%** 0.022

(0.012) (0.012) (0.017)
Wages -0.381*** —-0.381*** -0.119

(0.055) (0.055) (0.091)
All firms x Gmina in treatment —0.0471*** 0.006
(SEZ dummy) (0.011) (0.008)
Observations 49,862 49,862 9,729
R2 0918 0.918 0.949
Adjusted R? 0914 0.914 0.946
Residual Std. Error 0.044 (df = 47341) | 0.044 (df = 47340) 0.033 (df = 9216)

Note: *p < 01; **p < 0.05; ***p < 0.01.

negative, suggesting that on average the policy generated clusters do not show any signs
of stronger viability for the intensive than other clusters), the average employment impact
of the policy in the treated areas jumps to around 31%?° higher employment in treated areas
relative to all other areas.

This change in results could be driven by the endogeneity that exists between the inten-
sive margin and different subgroups of firms. This was possible to investigate in part using
the knowledge from prior research (see i.e., Jensen, 2018); that it is often the (prior) location
of state firms that drives the enrolment of each gmina or area into the policy (measured with
the SEZ dummy).

As a robustness check of the results in Table 3 was conducted an instrumental variable
regression in Table 4. (Notice that the location of the policy variables of interest are opposite
in Table 4 due to the IV regression compared to the order they are presented in Table 3.) In
Table 4 the SEZ dummy is instrumented by the State firms variable and, therefore, is reported
last. The results shown vindicate the intensive margin or relative firm size as the decisive fac-

5 Note that we need to take the exponent to the coefficient estimate and deduct 1 when interpreting a dummy where the
dependent variable is log transformed.
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tor behind the employment outcome in business clusters created or helped by the policy.
(Notice that the result for the instrument in Column 2 can be driven by the sensitivity of the
econometric method (FWLS) to outliers whereby the abnormally high negative coefficient
estimate is obtained — see also Footnote 4. The result can also in part be driven by the mas-
sive layoffs from the state-owned firms in some areas, but which the SEZ policy effectively
counteracts.). However, once we shift to the part of the dataset where we compare the
treated areas before and after treatment (Column 3 in Table 4), the explanatory power for the
intensive margin result shifts towards the foreign firms variable. Within the gminas that are
affected by the policy at some point in time, it is the arrival of foreign firms that is important
for employment outcomes — but it is not relative to all the other gminas. Relative to all the
other gminas is the intensive margin, which in this case signifies (because the SEZ helping
hand does not grow the extensive margin more) that the policy exhibits a large firm bias.

Table 4. IV regression for the intensive margin of employment and firm growth

Dependent variable
Employment
All gminas All gminas SEZ gminas
1M (2 (3)

All firms 0.836*** 0.672%** 0.661***

(0.026) (0.021) (0.036)
All firms x Gmina in treatment 0.604*** -0.024
(SEZ dummy) (0.043) (0.022)
Foreign firms -0.011 0.011 0.074***

(0.009) (0.008) (0.012)
Surfaced Roads 0.079*** 0.080*** 0.018

(0.012) (0.012) (0.018)
Wages —-0.438*** —0.370*** -0.123

(0.059) (0.057) (0.091)
IV: SEZ dummy fitted on State firms 0.902*** —4.6171%** 0.171

(0.068) (0.331) (0.165)
Observations 49,862 49,862 9,729
R? 0.907 0.912 0.949
Adjusted R? 0.902 0.907 0.946
Residual Std. Error 0.047 (df = 47342) | 0.046 (df = 47341) | 0.033 (df = 9217)

Note: *p < 01; **p < 0.05; ***p < 0.01.

7. Conclusions and discussion

The objective of the paper is to evaluate the relative impact of the policy design of reform-
ing regional governance structures in Poland, as related to post-socialist Poland’s special
economic zones policy. The objective has been to assess why and how the policy is able to
sustain employment through the enactment of a policy that emulates the market process of
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business clusters. The paper hypothesises that the policy is able to do so — through growing
clusters on the extensive and intensive margins of employment.

The first hypothesis (H1) test only finds limited confirmation in the panel. Relative to all
other areas, gminas with the SEZ policy implemented did not generate more entrepreneur-
ship than in other areas. But in a within comparison among the gminas affected by the policy,
it is found that the policy did result in a pattern of generating more new firms. That is once
the policy started to take effect in each gmina.

The other important aspect of H1 was that the policy will lead to a greater response on
regional employment through the intensive margin. This idea takes theoretical outset in Mar-
shall's idea of external economies, Porter's concept of value-added chains of interconnected
firms, or the network economies associated with the more modern idea of the entrepreneurial
ecosystem. The testing of this idea also found limited confirmation in the panel. Instead, the
result showed that the policy may have an inherent large firm bias, which opposes the idea
that a growing business cluster in itself leads to more employment across all firms in the
business cluster.

It is concluded that, in the mix of attracting foreign investors and restructuring former
state firms, the generation of entrepreneurship from the bottom-up has been an aspect of
the policy that has been relatively ignored or deemed less important. Contrasting this is a
large firm bias, which is often inherent in these types of interventions. Overall, the results
show that the best performing zones, in terms of numbers and size, are those that were able
to attract larger sized investors, more foreign investors, and grow these firms more. Some
individual ZMCs also stand out as being successful on the intensive margin for these reasons.

The Polish experience with SEZs therefore demonstrates the need for paying relatively
more attention to attracting new firms or start-ups and as the transition progresses. In this
aspect the Polish policy was less successful - relative to maintaining employment and activi-
ties in existing firms (Cieslik, 2005; Cizkowicz et al., 2017; Jensen, 2018; Nazarczuk & Uminski,
2018). Many administrative barriers including size requirements could make it more diffi-
cult for entrepreneurs or newcomers to benefit from the incentive packages. Policy-makers
therefore need to pay more attention to establishing rules and requirements that allow for
attracting a more diverse ecosystem of firm populations.

From the outset, the policy sought to target large investments, foreign investors, and
foremost those that could offer Polish regions significant employment prospects. Entrepre-
neurship is only an aspect of the policy that has been added later as an afterthought. While
cluster and spillover theory would predicate that the attraction of large firms will lead to these
processes occurring organically on their own or secondarily, the analysis suggests that so far
this, on average, has not been the case.

The policy and its impact cannot be understood as independent of the overall general
transition process in Poland. But while the elements of transition and privatisation strategy
are often emphasised in the transition literature (Birdsall & Nellis, 2003), some of the real
workings of importance may have been in the regional design and the emergence of new
structures for regional governance. Perhaps Poland has avoided falling into the trap of exces-
sive urbanisation and economic agglomeration that often plagues the capitalist economies
nowadays. The real counterfactual of what would have happened without the policy can
never be fully answered.
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APPENDIX

Appendix A. Complementary tables and figures

Table A1. Comparative Statistics on ZMC Performance and Resources, 2017

Zone Name Area Land | Permits ch:;Zd E(?:ii:)y Infrastructure | Investments Location
(tickers) (ha) |dev. (%)| (No.) (No) PLN) (mio PLN) (mio PLN)
KMG Kamienna-Gora 540.8 443 60 7.530 11.5 209 2,557.3 South-West
KRW Krakow 949.7 68.4 189 29.580 | 17.6 150.2 4,2404 South
KTW Katowice 26144 66.3 329 64,481 9.2 55.2 16,605.1 | South
KZS Kostrczyn-Slubice | 2.201.3 56.3 180 32,400 | 27.2 104.4 71334 West
LDZ Lodz 1,754.6 63.0 209 33,401 249 53.5 13,318.7 | Centre
LGA Legnica 1,341.1 25.6 86 15294 | 36.0 54.4 5131.8 South-West
MLC Mielec 1,724.0 75.9 268 34,992 | 52918 140.5 7,838.1 South-East
PMR Pomeranian 2,246.3 68.7 173 24,893 | 376.0 466.5 10,481.6 | North
SLP Slupsk 910.2 38.8 79 3,478 309 239 1,592.3 North
STW Starachowice 708.0 63.7 56 6,829 16.7 10.1 1,790.9 South-East
SWK Suwalki 663.0 63.9 92 8,336 20.0 36.5 2,500.1 East
TBZ Tarnobrzeg 1,868.2 76.8 195 20,740 | 5.291.8 197 7,470.7 South-East
WBZ Walbrzych 3,7745 50.8 315 50,268 | 407.0 268.8 22,789.5 | South-West
wmz | Warminsko- 13647 | 689 | 118 | 20,778 | 344 58 31246 | North-East
Mazurska
Table A2. The extensive margin of firm growth and employment (by ZMC)
Dependent variable
New firms New foreign firms SMEs
grr':lr:as SEZ g(gzr;ﬂnas gnﬁlr:as SEZ g(;4r;1inas gnﬁlrlwas SEZ g(;6r;1inas
(1) (3) (5)
Kamienna Gora 0.018 0.083*** 0.284*** 0.3771*** 0.012 0.023*
(KMG dummy) (0.041) (0.031) (0.064) (0.088) (0.018) (0.013)
Krakow (KRW dummy) 0.014 0.144*** 0.048 0.280*** 0.006 0.017**
(0.027) (0.020) (0.042) (0.058) (0.011) (0.008)
Katowice (KTW —0.155%** -0.035* -0.020 0.277%** 0.028** 0.039***
dummy) (0.026) (0.020) (0.047) (0.057) (0.0171) (0.008)
Kostrzyn-Slubice —0.105*** 0.019 —0.134*** 0.096* -0.007 0.002
(KZS dummy) (0.023) (0.017) (0.036) (0.050) (0.011) (0.008)
Lodz (LDZ dummy) —0.113%** 0.015 —0.188*** 0.021 0.015 0.037***
(0.039) (0.030) (0.061) (0.084) (0.012) (0.009)
Legnica (LGA dummy) -0.077 0.069** —0.184** 0.092 -0.009 0.001
(0.047) (0.035) (0.073) (0.100) (0.020) (0.014)
Miclec (MLC dummy) —0.062** 0.073*** —-0.068 0.166** 0.031** 0.042***
(0.032) (0.024) (0.049) (0.068) (0.013) (0.009)
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End of Table A2
Dependent variable
New firms New foreign firms SMEs
grrfslr:as SEZ ?Zr;ﬂnas grrﬁlrlwas SEZ ?lgﬂnas gr’rﬁlr:as SEZ ?6r;1inas
(M 3) (5)
Pomeranian —0.169*** | —0.042* | -0.239%* | -0.013 | -0.033*** | -0.021**
(PMR dummy) (0.022) (0.017) (0.035) (0.049) (0.010) (0.008)
Slupsk (SLP dummy) | -0.141** | —0.010 | -0.255*** | -0.007 | —0.050*** | —-0.039***
(0.036) (0.027) (0.056) (0.078) 0.017) 0.012)
Starachowice 0.037 0.169** 0.025 0.215 0.084** | 0.098***
(STW dummy) (0.088) (0.066) (0.137) (0.189) (0.023) (0.017)
Suwalki (SWK dummy) | —0.132*** | —0.004 0.028 0.266*** 0.008 0.020**
(0.026) (0.020) (0.041) (0.058) (0.014) (0.010)
Tarnobrzeg ~0.110%* 0.026 0.109% | 0.314%** 0.004 0.017*
(TBR dummy) (0.032) (0.024) (0.050) (0.069) (0.013) (0.009)
Walbrzych -0.130** | -0.0004 0.076* 0.360*** -0.002 0.007
(WBZ dummy) (0.029) (0.022) (0.045) (0.063) (0.012) (0.008)
Warminsko-Mazurska | -0.164** | —0.034* ~0.036 0.190%* | -0.021* ~0.012
(WMZ dummy) (0.026) (0.020) (0.040) (0.056) (0.012) (0.009)
Domestic migrants 0.056** | 0097+ | -0.015% | -0.112%* | 0.035%* | 0.058**
(0.005) 0.011) (0.008) (0.033) (0.003) (0.005)
Foreign migrants 0.017** | 0.020%* 0.0005 0.013 0.009*** | 0.006***
(0.002) (0.003) (0.003) (0.009) (0.001) (0.002)
Net enrollment 0.063** | 0097** | 0053*** | 0.090** | 0.022** | 0.016**
secondary school (0.007) (0.012) (0.010) (0.034) (0.003) (0.005)
University 0.0004 0.002 0.004 0.022** | 0.002** 0.0001
infrastructure (0.002) (0.003) (0.003) (0.007) (0.001) (0.001)
Commercial 0.005%** 0.003 0.004** -0.008 0.001* | 0.003***
infrastructure (0.007) (0.002) (0.002) (0.005) (0.007) (0.007)
Retail infrastructure 0.061%* | 0.043** 0.107 0.100** 0.004 0.014*
(0.009) (0.015) (0.014) (0.042) (0.004) (0.006)
Surfaced roads 0.029*** 0.015 0.172%** 0.242%** 0.0003 0.004
(0.009) (0.014) (0.014) (0.039) (0.004) (0.006)
Wages ~0.091** | -0.015 0.150%** 0.006 —0.042%** 0.003
(0.020) (0.016) (0.030) (0.046) 0.011) (0.009)
Observations 34,894 6,800 34,894 6,800 44,819 8,734
R2 0.969 0.981 0.643 0.623 0.989 0.994
Adjusted R2 0.967 0.979 0615 0.592 0.989 0.994
Residual Std. Error 0.021 0.016 0.032 0.044 0.012 0.009
(df = 32365)| (df = 6279) |(df = 32365)| (df = 6279) |(df = 42286)| (df = 8209)

Note: *p < 0.1; **p < 0.05; ***p < 0.01.
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Table A3. The intensive margin of firm growth and employment (by ZMC)

Dependent variable

Employment

All gminas All gminas SEZ gminas
(M (2 (3)
Kamienna Gora (KMG dummy) —0.262%** —1.573%** —1.749%**
(0.056) (0.442) (0.324)
Krakow (KRW dummy) 0.050 0.606" 0.352
(0.035) (0.309) (0.227)
Katowice (KTW dummy) -0.041 0.698*** 0.303*
(0.034) (0.245) (0.181)
Kostrzyn-Slubice (KZS dummy) —-0.020 0.119 —-0.255
(0.034) (0.295) (0.217)
Lodz (LDZ dummy) -0.036 0.580" 0.241
(0.034) (0.232) (0.172)
Legnica (LGA dummy) -0.049 -0.520 -0.766*
(0.059) (0.531) (0.393)
Mielec (MLC dummy) -0.007 0.347 0.078
(0.040) (0.276) (0.203)
Pomeranian (PMR dummy) 0.010 0.566*** 0.207
(0.033) (0.214) (0.158)
Slupsk (SLP dummy) 0.007 0.491 0.014
(0.054) (0.524) (0.385)
Starachowice (STW dummy) 0.039 0.506 0.321
(0.066) (0.389) (0.286)
Suwalki (SWK dummy) —0.154%** -0.419 —0.768***
(0.045) (0.274) (0.202)
Tarnobrzeg (TBR dummy) 0.002 0.618* 0.534**
(0.039) (0.323) (0.238)
Walbrzych (WBZ dummy) -0.009 0.104 -0.223
(0.033) (0.258) (0.190)
Warminsko-Mazurska (WMZ dummy) -0.067* 0.264 -0.307
(0.035) (0.332) (0.245)
All firms 0.671*** 0.671*** 0.666***
(0.020) (0.020) (0.036)
Foreign firms 0.023*** 0.025%** 0.078***
(0.008) (0.008) (0.012)
State firms —0.134x** -0.146*** 0.014
(0.009) (0.010) 0.011)
Surfaced Roads 0.073*** 0.072*** 0.022
(0.012) (0.012) (0.018)
Wages -0.386%** -0.380%*** -0.091
(0.055) (0.056) (0.094)
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End of Table A3
Dependent variable
Employment
All gminas All gminas SEZ gminas
Q)] 2 3)
All firms x Kamienna Gora (KMG dummy) 0.174*** 0.199***
(0.058) (0.043)
All firms x Krakow (KRW dummy) -0.075* -0.041
(0.041) (0.031)
All firms x Katowice (KTW dummy) —0.096*** -0.042*
(0.031) (0.023)
All firms x Kostrzyn-Slubice (KZS dummy) -0.019 0.033
(0.039) (0.029)
All firms x Lodz (LDZ dummy) —0.081*** -0.028
(0.030) (0.022)
All firms x Legnica (LGA dummy) 0.068 0.099*
(0.075) (0.056)
All firms x Mielec (MLC dummy) -0.048 -0.011
(0.036) (0.027)
All firms x Pomeranian (PMR dummy) —0.073*** -0.023
(0.028) (0.020)
All firms x Slupsk (SLP dummy) -0.064 0.003
(0.069) (0.050)
All firms x Starachowice (STW dummy) -0.064 -0.036
(0.053) (0.039)
All firms x Suwalki (SWK dummy) 0.036 0.085***
(0.038) (0.028)
All firms x Tarnobrzeg (TBR dummy) -0.085* -0.072**
(0.044) (0.032)
All firms x Walbrzych (WBZ dummy) -0.015 0.027
(0.034) (0.025)
All firms x Warminsko-Mazurska (WMZ dummy) -0.045 0.035
(0.044) (0.033)
Observations 49,862 49,862 9,729
R2 0.918 0918 0.950
Adjusted R? 0914 0914 0.947

Residual Std. Error

0.044 (df = 47328)

0.044 (df = 47314)

0.032 (df = 9190)

Note: *p < 0.1; **p < 0.05; ***p < 0.01.
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Appendix B. The institutional design and set-up
behind the Polish SEZ Policy

SEZs have been active in Poland since 1995. Over the period 1995-1997, the government
established 17 zones that were designed to operate not longer than until 2017. In 2001 some
zones were phased out and others merged reducing the number to 14.

The maximum area eligible for public support under the scheme has also increased sev-
eral times from the first ceiling of 6.3k ha to 25k ha in 2015. Initially, the Polish SEZs were
established to attract new investment to mitigate unemployment in regions burdened with
inefficient industrial enterprises inherited from the centrally planned economy (Jensen &
Winiarczyk, 2014). But over time, the primary reason behind the establishment of zones has
lost its importance. The number of problem areas was reduced due to successful economic
transformation and migration of labour (at least 1.5-2 million poles are migrant workers) after
Poland'’s accession to the EU (Gomutka, 2014). Yet later, the government did not want to give
up the instrument, since its overall assessment was positive (see e.g., the Najwyzsza Izba Kon-
troli [Supreme Audit Office], 2010, 2012). The scheme did attract considerable interest among
foreign investors in Poland (KPMG, 2009, 2012). Therefore, in 2008 it was decided that instead
of helping selected areas, the SEZ policy should enhance the competitiveness of the whole
Polish economy and create new jobs more widely (Ministry of Economy, 2009, p. 4). So then
in 2008, the design shifted from its original supply-led design, to what evolved into a more
demand-led design, where individual investors choose their areas of preference within the
mandate of the policy, and then contact with an ZMCs to get help with the further developing
of the investment planning process (see also Ministry of Economy, 2016; and MEDT, 2020).

But by 2018 the policy has been mainstreamed, meaning that all areas of Poland were
allocated to an ZMC. The consequences hereof are in principle that the policy has reverted to
being supply-led, but in a different way than from the onset. Because now all land is allocated
towards an ZMC. The meaning of ‘special’ has been taken out of the policy. One consequence
being that the process of competition among ZMCs over land-development has ended. The
ZMCs have thereby become a permanent and fixed new cross-cutting regional governance
structure (see also MEDT, 2023).

The Polish Ministry for Development and Technology (MEDT, 2020 — see also the Official
Journal of Law (2018) explains in a brief the recent amendment to the design as follows):

'The Polish Investment Zone was established based on the act of May 10t, 2018, on
supporting new investments, thus becoming a single investment area. The Act entered into
force on June 30t of 2018. For that reason, since September 5t of 2018, tax breaks have
been available in the entire country. And not just solely — as it had been before — in Special
Economic Zones. Starting from June 15t of 2019, new investments can only be situated in the
PIZ. Special Economic Zones [ZMCs] play a key role in the P-I [PIZ] system - they manage
its individual parts.’

Figure B1 shows the location of the 14 ZMC headquarters and their websites can be ac-
cessed by pressing on the pointers (only available in the html version of the paper). The size
of the rings marks the cumulative investment outlays made under each ZMC at the end of
2016, which is the culmination of the policy in its demand-led form (see also the discussion
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and conclusion), as by 2017, for the first time a considerable number of SEZ permits expired
(i.e., 178 permits expired) (Ministry of Enterprise and Technology [MET], 2018).
Polish SEZs are under the full political control of the Polish State. Their location, size, and
borders are ultimately decided by the government. The central government also appoints
the ZMCs. These entities are limited liability or joint stock companies with state majority
shareholdings. Every year the government presents a report to the Polish Parliament about
the functioning of the zones. In their function the Polish SEZs exhibit two other features:
= Firstly, the ZMCs are distinguished in a legal rather than purely physical sense. Hence
the plots are often dispersed, located in various administrative regions, sometimes sev-
eral hundred kilometres away from each other. For example, an ZMC originating from
the South-East of Poland may administer a sub-zone in the North-Eastern part of the
country. In this regard the Polish scheme differs from the more traditional geograph-
ically delimited types of zones policies, established in China or in other developing
countries (Zeng, 2015) and is in this regard similar to enterprise zones in some other
developed countries (see i.e. Kolko & Neumark, 2010; Gobillon et al., 2010; Briant et al.,
2015).

= The second distinctive feature of Polish SEZs concerns conditions of starting up a busi-
ness. Zone governors do not enjoy any legislative autonomy which would enable them
to offer special concessions and better compete for investors with other operators. In
every SEZ in Poland, there is the same package of incentives with similar requirements.

Note: Ticker symbols: KMG — Kamienna-Gora, KTW — Katowice, KRW — Krakow, KZS — Kostrczyn-
Slubice, LDZ — Lodz, LGA - Legnica, MLC — Mielec, PMR — Pomeranian, TBZ — Tarnobrzeg, SLP — Slupsk,
STW - Starachowice, SWK — Suwalki, WBZ — Walbrzych, WMZ — Warminsko-Mazurska.

Figure B1. ZMC headquarters and websites
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Therefore, the differences in maximum value of financial incentives between them are
known in advance. They result solely from the EU regulations on State aid ceilings which
are regionally diversified (Ambroziak, 2016).

Yet the differences in the administrative capacity of the zones could depend on a variety
of more idiosyncratic factors as well. Such as the availability of larger-sized investment plots
(which is an inheritance of the territorial concentration of industry in the Polish command
economy), and ZMC managers ability and political clout to bargain for these with the local
municipalities. In addition, the professionalism and varying attitude that investors can be met
with both from the ZMC side and from local authorities in the specific geography where they
wish to operate.

While investments in SEZs come with special incentives such as tax exemptions, fully de-
veloped investment plots and advanced technical infrastructure and the eventual exemption
from property tax, there are also many requirements attached to these favourable investment
conditions (see also Dorozynski et al., 2018, 2019)

Requirements include the extra bureaucracy of preparing the permit for operating in the
SEZ, and minimum operational size requirements (in terms of employment generated, size
of sunk investments and capital stakes held in the local entity). The design therefore involves
an inbuilt favouring of larger firms that can afford the minimum size of investment capital
required. On top of this investors also must pay an annual fee to the ZMC. Large investors
must promise to operate for at least 5 years in the SEZ, while for smaller investors the mini-
mum operation period is 3 years. Investors are liable to pay back the public support with
interest, if failing to meet these requirements. A final more technical requirement for being
eligible for public support (in this case a tax allowance) concerns the principle of additionality
in public policy. The investment must represent genuine creation of a new activity, rather than
the relocation of an existing activity (within the European Economic Area).



