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ABSTRACT Universities’ contributions to urban development frequently focus on their micro- or
macro-scale effects, ignoring the meso-scale effects they have on inter-territorial relationships.
Although universities are seen as an essential part of the recipe for successful urban
development, there is a lacuna to understanding how they make places and shape urban
hierarchies, and this article addresses this question. This article focuses on one university—urban
development process, the creation and embedding of highly skilled graduates, to explore what the
aggregate effects of universities on places are; it develops a set of indicators to measure
graduate attraction and retention as well as the overall composite place effect. The article
develops a typology based on these three indicator sets, and tests this using a data set developed
from a Polish social media website. It finds that these indicators are a good way of measuring the
effects of human capital creation and mobility at the urban scale. The article concludes by
arguing that a greater focus is required in studying the roles that universities play in fostering
through-flow in places, changing these places’ nature as nodes within wider urban systems and
hierarchies, in the context of university—regional development.

Introduction

What makes a city an economic growth centre and social hub? Clearly, the social and
economic roles of cities have evolved over the last century. In the era of heavy industry,
resource-intensive manufacturing located itself to access resources, near water power or
ports, and workers located near those industries. Cities emerged both as sites for manufac-
turing, and also as centres of co-ordination of the economic distribution networks that
underpinned those industries. As summarized by Bradshaw and Blakely (1999), in the
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past there existed three key factors of urban development: location, location, and ...
location: city growth was determined by exogenous factors. However, the role of endogen-
ous factors (i.e. factors independent of location) in local economic growth has steadily
increased over time.

Some of these factors originate from the very nature of a city: cities strongly benefit
from the economies of scale, which stimulates their further development (Krugman,
1991). More generally, economists argue that a city creates important positive externalities
related to the access to public services, reduced transaction costs, the presence of dense
social networks, and a diversified labour market. Certainly in the post war period, cities
have also acted as foci for total factor productivity growth, given increasing returns to
scale on knowledge capital investments (Romer, 1994; Temple, 1998). All these
provide strong incentives for an individual to settle down and make a city grow
(Glaeser, 2010), but until the mid-1990s these issues were ignored in favour of the avail-
ability of natural resources and a transportation network. And increasingly it is the stock
and quality of human resources that determine the growth potential of a region, rather than
its physical proximity to markets, natural resources or suppliers. But at the same time, indi-
viduals make their locational decisions regarding where to live on the basis of the terri-
tory’s economic success, reinforcing existing patterns. This makes it hard to understand
whether human capital leads or lags urban development.

Our starting point is to argue that there has been a tendency for research to assume that
locational decisions are entirely shaped by the existing economic structure: human capital
is therefore assumed to reflect existing economic structures and hierarchies, or to lag,
economic development. But at the same time, human capital is by its very nature
formed in particular places, and not just through economic activity, but through education,
with human capital formation leading economic development. Here, we seek to redress
this balance and explore how one such leading characteristic, mobility within the higher
education system, affects where human capital forms. Using a modified Hoare and
Corver (2010) student mobility classification we develop a set of measures for “city per-
formance” in terms of how well they perform in the attraction and retention of students and
graduates (activity that “leads” economic activity). We use this classification to develop a
typology of Polish cities based on student movement data, and relate it back to the more
usual indicators used in socio-economic performance. This enables us to explore the extent
to which cities’ attractiveness for highly mobile individuals is shaping a new urban hier-
archy in a country undergoing economic transition.

Human Capital and Urban Development

Economic theory suggests at its most basic that human capital affects regional (and urban)
development by improving territorial labour productivity or by enhancing an economy’s
capacity to generate and absorb innovations (Nelson & Phelps, 1966; Lucas, 1988).
Empirically, the correlation between education levels and both economic wealth and pro-
ductivity growth levels is well established. Mankiw et al. noted in American Economic
Review (1992) that differential per capita GDP levels between various countries can
largely be explained by educational differentials. Their model, the so-called augmented
Solow model, considerably enhanced GDP per capita forecast qualities over models
explaining growth via factors such as labour resources and physical capital (OECD, 2012).
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Their results influenced a wave of researchers who verified this influence of human
capital on economic growth (inter alia Benhabib & Spiegel, 1994; Barro, 1999; Bils &
Klenow, 2000; Bernanke & Gurkaynak, 2001). Subsequent research confirmed that this
relationship holds at the regional as well as national levels with both growth rates and
GDP levels being influenced by the education level (inter alia Di Liberto & Symons,
2001 for Italy; Badinger & Tondl, 2002 for 128 EU regions in 10 member states;
Herbst, 2007 for Polish sub-regions post-1989). De La Fuente (2002) demonstrated the
importance of converging educational levels in driving Spanish regional convergence.
Persson and Malmberg (1996) likewise demonstrated US regions’ long-term correlation
of education and growth levels (1920—1990).

Existing urban structures reflect past locational pressures in the traditional manufactur-
ing economy, but with contemporary urban evolution increasingly based on knowledge
and specialised services, mobility from “rustbelt” to “sunrise” locations can drive some-
times profound changes in urban hierarchy. This is most recently exemplified by Detroit’s
spectacular bankruptcy—a classic booming industrial city of the early 1900s, which lost
25% of its population 2000—2010. Conversely, a number of cities have built their econ-
omic position on human capital investments, including Eindhoven (the Netherlands),
Malmo (Sweden) or San Diego (US). These cities are fast-growing metropolises,
leading world rankings of innovative cities according to OECD statistics based on
patent intensity (cf. Forbes magazine, 9 July 2013).

A key ingredient in the recipe for knowledge-based urban growth is the university
(OECD, 2007; Perry & May, 2010; Goddard, 2011; Goddard & Vallance, 2013). A
range of literatures have sought to understand how universities contribute to territorial
development. A first wave sought to calculate universities’ economic impacts (inter alia
Cooke, 1970; Brownrigg, 1973; McNicoll, 1995; Hermansson et al., 2012). A second
wave highlighted the range of benefits which universities bring (inter alia Arbo & Benne-
worth, 2007; OECD, 2007; Bramwell & Wolfe, 2008), including the roles they play as:

pipelines to global knowledge sources (Bathelt ef al., 2004),

drivers of regional industrial clusters (Malecki, 2011),

sources of new high-technology firms (Siegel, 2011),

sources of experts improving regional governance (Gunasekara, 2006; Healey, 2008).

A third wave explored the contributions which universities make to territorial inno-
vation networks, whether conceptualised as territorial innovation systems or ecologies,
or technological innovation systems (Asheim & Coenen, 2005; Edquist, 2005; Hekkert
et al., 2007). More recently, the emphasis has been placed on universities as drivers of
knowledge-based urban development processes, providing place leadership and creating
spatial frameworks encouraging co-operation and knowledge overspill (Yigitcanlar,
2010). And it is through this latter lens that universities’ contributions to urban develop-
ment have been understood, providing place leadership, supporting innovation and creat-
ing graduates (cf. Goddard & Vallance, 2013). However, a knowledge economy
characterised by highly mobile individuals, where skills are exploited where they are
needed rather than where they are created (cf. Florida, 2004) calls into question how uni-
versities contribute to urban knowledge capital stocks. This demands a dynamic and com-
parative form of analysis, not just looking at one particular place, but looking at how these
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spatial mobility preferences are changing places’ function simultaneously in the context of
a wider urban system.

We conceptualise the individual perspective around the notion that universities attract
talent to a place for a period of study after which time that talent might not be retained
(inter alia Delisle & Shearmur, 2010; Corcoran et al., 2011; Haapanen & Tervo, 2011;
Di Maria & Lazarova, 2012). At its worst, “brain-drain” may see universities equipping
their localities’ brightest individuals to leave, undermining regional human capital
levels (inter alia Franco et al., 2010; Venhorst et al., 2010; Oosterbeek & Webbink,
2011). We therefore argue that it is necessary to develop a framework for universities’
human capital formation effects which captures both these potential positive and negative
effects. This needs to be understood at the level of the national system, and which places
are “winning” or “losing” need to be understood beyond simplistic narratives of world
cities acting as “escalator regions” (cf. Fielding, 1992).

Cities as Attractors and Producers of Human Capital

The most significant contribution that universities make to human capital is delivered
through migration (Abel & Deitz, 2012). Our starting point is to stylise the flow of
human capital between regions emphasising individual decisions at two points in the
mobility process (following Hoare & Corver, 2010). Firstly, cities attract students to a
region at the point study commences, changing student location. Secondly, graduates
then choose where to work on the basis of available job opportunities. This influences
where human capital is absorbed, and the overall pattern shapes the evolving urban hier-
archy; different regional characteristics influence where universities’ human capital is
eventually absorbed. A university study is a human capital upgrading process where stu-
dents take courses and examinations which improve their later employability. Universities
clearly have an upskilling effect on the individuals, but this has little influence on where
those students eventually end up using their human capital, and hence on the overall
national urban system.

Bound et al. (2004) found no significant relationship between the production of degrees
in US states and their shares of highly skilled workers. With regions competing for human
capital, various push and pull factors affect individual students’ and graduates’ decisions
on migration at the start and the end of tertiary education. Much of the change in observed
stock of young, skilled labour force (human capital) is accounted for by education
decisions. In this paper, we focus on the possible effect of human capital mobility on
urban hierarchy. At the heart of Hoare and Corver’s model is that initially all potential
students live at home, they then make two choices, one where to study and then where
to live and work following graduation. They use a 2x2 classification based on
whether to study and then work locally or externally; the four classes are locals (study
and work locally), settlers (who migrate to study then settle), returners (who migrate to
study then return home), and outsiders (study locally but migrate to work). Hoare and
Corver use a simple 2 region model, and therefore for the sake of completeness it is
necessary to add a mobile class (those who migrate to study, then migrate to 3rd
region to work, Marinelli, 2013). This would suggest that there is a relatively simple
four-way classification of cities that can be made with respect to their benefits from
human capital mobility:
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o Winning cities attract many students, even from distant localities and successfully
absorb graduates on the labour market (high values in all areas)

o Supra-regional centres perform well in attracting students (high numbers of locals and
returners), but suffer from a net outflow of tertiary graduates;

o Post-university migration destinations do not have an important higher education func-
tion but nevertheless perform well in attracting and absorbing graduates;

e Local academic centres have both a low ability to attract students (especially from
outside the region) and low attractiveness as a place of graduate residence.

We acknowledge that the mobility effect has a number of degrees of complexity and
nonlinearities that hinder generating simple stylised facts concerning human capital for-
mation in regions (Delisle & Shearmur, 2010). Graduates are more mobile nationally
and internationally than non-graduates (inter alia Hensen et al., 2009; Venhorst et al.,
2010). Graduate mobility is also affected by a locality effect: graduates tend not to
move when studying in large cities with high wage rates and GDP levels, and low unem-
ployment levels (Faggian et al., 2006; Faggian & McCann, 2009; Ishitani, 2011). Gradu-
ates studying in their home region tend to be less mobile than those who move to study
(Franco et al., 2010). Gibbons and Vignoles (2010) find that in England, although distance
to the nearest institution does not affect the choice regarding study, it does affect the
location of study, disadvantaging more rural areas in particular. Venhorst et al. (2010)
find significant graduate migration between peripheral areas rather than a one-way flow
from periphery to core regions. Comunian et al. (2010) find that “bohemian” creative
graduates typically accept much lower salaries than their human capital would suggest,
questioning the Floridian relationship.

Mainstream economic theory explains population flows in terms of moving from
poorer to economically flourishing areas, blending two theoretical fields, namely
human capital and job competition. Within human capital theory, migration flows
result from individuals’ higher expected returns to human capital investments (Faggian
& McCann, 2009). Job competition theories propose that regional labour markets allo-
cate a given job to the candidate with the best applicable skills (Venhorst et al.,
2010). Thus, human capital approaches emphasize individuals’ personal characteristics,
while the job-competition model focuses on the economic characteristics of both origin
and destination. Recent decades have seen mainstream economic theory being systema-
tically broadened to include softer factors, like quality of life and various amenities (cf.
Florida, 2002) or a notion of migration as a collective rather than individual decision
(Stark, 1991).

Baryla and Dotterweich (2001), Faggian and McCann (2009), or Mosca and Wright
(2010) all demonstrate how higher education institutions’ (HEIs) characteristics may
have significant impact on student and graduate mobility, and consequently, urban hierar-
chy. In this article, we draw on the argument that universities and their places should be
studied as a single entity (cf. Lawton Smith, 2007; Benneworth et al., 2010; Goddard &
Vallance, 2011; Martin, 2011). We argue that universities play important role in driving
human capital migrations, but the academic function of a city should be considered
jointly with other territorial characteristics affecting young, skilled individuals’ migration
decisions, certainly when considering impacts on human capital formation processes. We
use a modified concept of absorptive capacity (Cohen & Levinthal, 1990; Vang & Asheim,



The City as a Focus for Human Capital Migration 457

2006), “urban absorptive capacity” to refer to the ways in which cities positively
contribute to human capital flows comprising both elements of educating students but
equally importantly, retaining those graduates. Our operational research question is
“how can the ‘urban absorptive capacity’ be defined, operationalized and its urban hierar-
chy effects typologised?”, as a first step towards understanding how university-city
systems’ characteristics affect economic development.

Operationalising Urban Absorption Capacity for Human Capital

In the previous section, we identified three important processes relating human capital
upgrading/mobility and the changing urban hierarchy. We therefore seek to operationa-
lize these three processes, namely the attraction of students to an area, the retention of
those individuals as graduates, and the aggregate effects this has in terms of the urban
hierarchy. Migration brings both benefits but also costs. The benefits are the attractive-
ness of different destinations (the quality of the university, expected wages on the local
labour market, career opportunities, and Floridian quality of life aspects. The cost of
migration includes monetary and mental elements; the monetary elements include
price differentials and travel costs to see family, whilst the mental cost comes
through reduced familial support, the loss of social networks,' and the loss of symbolic
value invested in places. The net benefits of migrating to a given city from a student’s
perspective is therefore the difference between the expected benefits and the costs,
and we conceptualise attractiveness as this net difference. In this research and
following Ghatak et al. (2008) migration distance is used as a proxy for value—the
further people move to a city, the more valuable the city is to them, and likewise,
the two costs of migration, travel and mental costs are positively correlated to origin-
destination distance (whilst data on inter-urban differences in living costs are frequently
unavailable).

If the cost of migration is proportional to distance, then an individual considering two
destination cities offering similar benefits will always choose the one located closer to the
existing residential location. Based on this assumption, we regard a city’s attractiveness as
a human capital migration destination as its capacity to attract people from distant
localities. We can alternatively measure a city’s attracting power by verifying its
success in attracting migrants from outside its own region. Our two attraction variables
are as follows:

o Attraction 1: How far are students willing to travel to study in a city?
o Attraction 2: How many students does the city attract from outside its own administra-
tive region?

The second set of indicators relates to the extent to the second step of the process,
namely how far the city is able to retain these graduates, and consequently does not
suffer from brain drain. We operationalize this in terms of three indicators, firstly the pro-
portion of graduates that settle in a city (Hoare and Corver’s locals and settlers), secondly,
the proportion of non-local students that stay (to work, settlers, outsiders and mobiles), and
thirdly, the mean distance that graduates settle from a city (as a value proxy using the argu-
ment above).
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¢ Retention 1: What proportion of local university graduates settle in the city?

¢ Retention 2: What proportion of graduates originating from outside the city settle there
after graduation?

¢ Retention 3: How far from the city do departing graduates go after they complete higher
education?

The third set of measures are a pair of indices which map two dimensions along which
the composite urban effect emerges, attempting in different ways to combine these attrac-
tion and retention effects, in two separate ways. The first is a gravity effect, namely do
cities attract students from far afield and embed them locally (high gravity) or vice
versa? The second is a net effectiveness of migration, as the net number of mobile students
who eventually stay in a region, as a proportion of all the mobile students attracted.

¢ Composite 1: What is the ratio of the mean distance of attraction for study over the mean
distance of departure after graduation?

o Composite 2: What is the ratio of the net number of mobile students attracted and
embedded in the region?

We use these questions as the basis of a set of performance measures for “academic
places” with respect to the attraction and absorption of human capital. We have operatio-
nalized them into a set of performance measures, and those operationalizations are
explained here as a formula with explanation (Table 1).

We acknowledge that at least some of the human capital attraction indicators might
theoretically underrate cities located close to border regions which may have limited
capacity to attract students from outside the province. Although this seems a serious limit-
ation, in reality contemporary universities attract large numbers of foreign students, with a
border location being perceived of as an asset rather than a burden. In the European Uni-
versity Viadrina located in Frankfurt an der Oder, around 40% of students origin from
outside Germany (mostly Poland); likewise the Medical University of Bialystok
(eastern Poland, close to the Belarussian border) has a foreign student enrolment of
around 15%.

Methodology and Study Approach

In this paper, using these indicators we have attempted to assess the ability of 18 Polish
cities to attract and absorb human capital in the context of educational and post-edu-
cational migration. We have used Poland primarily because of the availability of a rich
data source. The Polish public statistics system does not allow in-depth analyses, saying
nothing about the past of the students studying in various cities, the secondary schools
they attended or distances they are willing to travel to study. Such data can be found in
the USOS software now being widely introduced by Polish universities, but access is
given rather reluctantly due to data-protection fears or technical difficulties. However,
data for one HEI is insufficient evaluate the “academic attractiveness” of the whole city
or to compare cities. This is reflected in previous studies on student attraction capacity
in Poland being either monographs which analyse individual HEIs’ situations (Wasie-
lewski, 2004) or relying on estimates based on very general Central Statistical Office



Table 1.

Measures of human capital attraction and retention

Label Formula Description

Rationale

Measures of human capital attraction (N = number of students) for City i

Student AT|; = disec tent Mean distance from secondary school to tertiary
attractiveness school in i
N
Supra-regional ~ AT,; = —istud_outreg Share of tertiary students coming from outside of
attractiveness i i’s region in the total student population of i

Measures of human capital retention (N = number of graduates)
Job AB1; = ditert_resid Mean distance from tertiary school in i fo
attractiveness N N graduate’s place of residence
isettlers T NVilocal

Settlers AB;; = Share of i’s university graduates (both locally born
N, Ni and incoming) settling down in i
Settling ABj; = _ isetlers Share of tertiary students settled in i among those
incomers Nigraa = Nitocal who came from outside the i’s region

Measures of overall urban absorption capacity (N = number of graduates)
Gravity - Ratio of mean distance from secondary school to

measure Cly; = M tertiary school (for all students in city i) and the
itert _resid mean distance from city i to the current
Nt o N residence of i’s graduates
Net human Cly; = isettlers Toutsiders A difference between the number of students
capital Nisetters + Nioursiders incoming to the city i to receive education and
benefit eventually settling down in 7, and the number of

locally born students who studied in i and
eventually left to another region, divided by the
sum of the two categories.

Large “catchment area” of a city reflects its high
performance in attracting students

As regional capital hosts a variety of HEISs, the ability
to enroll students from outside the own
administrative region is a sign of city’s
attractiveness

Graduates settling down close to the city confirm its
ability to absorb human capital

Shows the attractiveness of the local labour market
and residential areas for degree holders

Measures the attractiveness of the city for those
graduates, who are not locally rooted

A composite measure of human capital absorption
returning high values for the cities attracting
students from even distant localities and retaining
graduates within the agglomeration

A measure based on the concept of migration
effectiveness. The numerator can be interpreted as
i’s net gain of human capital, while denominator
represents the sum of mobile students. Values
significantly exceeding zero indicate permanent
destinations for skilled migration, whilst below
zero indicates only temporary (intermediate)
destinations, where students tend not to stay.
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data (Chojnicki & Czyz, 1997). Likewise, graduate destination data is even scantier
(unlike countries like the Netherlands, the UK or Italy), typically conducted by individual
HEIs, by university career bureaus, promotional bureaus or graduates’ associations (cf.
Losy absolwentow—raport, 2008). These studies differ in terms of numbers and method-
ologies and are difficult to meaningfully combine, and usually lack an explicit spatial
mobility dimension.

Our study circumvents these problems by using data harvested from nk.pl, a social net-
working website where users voluntarily register in the list of their current or past class or
student group to maintain or renew social contacts. In order to find classmates, the poten-
tial user needs to virtually register in real schools and classes which he or she attended, and
cases of fabrication (as a joke or for commercial purposes) are easy to uncover and sub-
sequently can be omitted in research.” This increases the overall reliability of the data.
At the same time what distinguishes the nk.pl website as a scientific tool is its mass popu-
larity at particular point in time. At the end of 2008, the website had over 11 million regis-
tered users, meaning over one-third of web-active Polish citizens were registered in nk.pl
at the time of our research. We expect our proportional study population coverage to be
much higher because young people are considerably overrepresented among the website’s
users. This research uses nk.pl’s registered users in January 2009, defining users as being
virtually “enrolled” to any tertiary school as either a student or former student, restricting
the sample to individuals who graduated after 1990. This produced 2.0 m observations,
(1.3 m graduates (65%) and 0.7 m (35%) students at the time of data gathering). The
average user age (only those users who revealed their age) was 28 years, and women
accounted for 62% of the sample.

Using social network data does impose a number of limitations, including the bias
towards younger users, those with access to the internet (according to the Polish Central
Statistical Office in 2010 about 39% of households did not use the Internet), and there
may be a self-selection of successful individuals willing to make their career progress
public. These are not fatal flaws in the dataset: given that the research seeks to assess
the current capacities of cities to attract students and retain young graduates in the local
labour market, even a considerable overrepresentation of young people in the research
sample is not an adverse feature. We assume a de minimis significance of internet
access regarding the population of students and university graduates. Finally, self-selec-
tion on nk.pl is restricted by its relatively limited scope, only allowing users to register
their attended schools, therefore not serving as a platform for self-promotion.

Human Capital as Factor of Urban Transition in Poland

Poland was chosen for this study not only because of the availability of data but because of
the relative speed at which Poland transformed from an industrial into a knowledge
economy following communism’s collapse. In 1989, 29% of the Polish labour force
were employed in manufacturing, and 28% in agriculture, the following years saw the
service sector mushroom alongside closures of inefficient state enterprises shrinking the
agricultural and manufacturing base. In 2011, 56% of all employees worked in the
service sector, and 17% in agriculture (predominantly in private enterprise), with the
economy now being predominantly private (62.9% of employment, 77.5% of GDP).
Poland is divided into 16 administrative provinces, each having a provincial capital,
although in the provinces kujawsko-pomorskie and lubuskie, capital functions are
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divided between two cities (Bydgoszcz and Torun, and Gorzéw Wielkopolski and Zielona
Gora, respectively), giving 18 major cities in total.

Today, Poland is a country with a population of 38 m and a GDP per capita of €15,300
PPS, 65% of EU average compared to 51% at EU accession (2004). Urban areas played a
crucial role in the transformation period: new jobs were mostly created in large cities,
alongside rural-metropolitan migration exacerbated by rising unemployment in rural
and declining industrial regions. The shifting hierarchy has been hallmarked by tradition-
ally industrial cities losing population, as multifunctional metropolises attracted migrants
from elsewhere. Meanwhile, the other metropolitan cities experienced positive net
migration rates to both their inner cities and surrounding areas. Between 1995 and 2011
the total population of the five largest metropolitan areas (Warsaw, Cracow, Katowice,
Wroclaw, and Gdansk) increased from 9.8 m to 10.1 m, 26% of the total population
(GUS 2012), with individual growth rates corresponding to Greater Warsaw (9.2%),
and the metropolitan areas of Gdansk (7.8%), Poznan (7.8%), and Cracow (5.8%). Con-
versely, the metropolitan area of Lodz, a leading textile area since the nineteenth
century, lost 8% of its population 1995-2011, its inner city losing 12% of residents,
and the city falling from being Poland’s second city to its fourth. Upper Silesia, specializ-
ing in mining and heavy industries, was similarly affected, with the whole population
falling by 8.3% (1995-2011), and some cities such as Katowice or Bytom losing more
than 10%.

Industry’s collapse led young people to shun vocational training (directed to the needs
of the centrally planned economy) and invest in general education. This is visible in sec-
ondary school figures—whilst in 1990-1991, 76.5% of secondary students attended
various types of vocational schools, a decade later, 62.3% of secondary students were
enrolled at vocational program, including a 20% point drop at basic vocational schools.
This produced a student body well-equipped to attend university. Since transition,
higher education has expanded dramatically from 400,000 to almost 2 m students, a
shift in participation rate from 10% to 40% (Herbst & Rok, 2011) whilst the number of
tertiary schools has increased from 112 to 456 (Gtéwny Urzad Statystyczny 2009).

Large cities clearly attracted young people by offering opportunities for tertiary study.
More than 300 (mostly private) HEIs were founded between 1990 and 2010, inducing
migration of youth people to large and middle size cities in search for education. Each
major city hosts universities, but the distribution is uneven: Warsaw hosts 20% of all
Polish students. Although many smaller cities also perform academic functions in
Poland, in this work we focus on the 18 major cities with the status of provincial capitals,
as the academic function in Poland is concentrated in these major metropolises. (Some
research shows that medium-sized cities may also play important roles in regional econom-
ies, cf. Adam, 2006 for the case of Germany). One important argument for considering
metropolitan cities rather than smaller towns is that they usually host a mix of different
HEIs, differentiated in terms of study fields and quality. This makes cities more comparable
to each other with respect to their academic functions. A map of Poland indicating the 18
Polish academic cities, including population and GDP information, is shown in Figure 1.

Characterising the Human Capital Effects of Polish Cities

The first part of the research question concerns the indicators developed to measure the
attraction and retention of students and graduates in the respective provinces. The
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Population Regional GDP per capita
1,800,000 m 37,800 to 56,400
W 32,200 to 37,800
& 30,100 to 32,200
1 27,300 to 30,100
("] 23,600 to 27,300

Figure 1. The 18 Polish academic cities, their relative populations, and provincial GDP per capita (in
Polish Zloty, 2009).
Source: Based on data from Central Statistical office.

values of these indicators (AT and AB) for the 18 academic cities in Poland are shown in
Table 2. They reveal substantial variability in different academic cities’ capability to
attract and absorb students from outside the local province.

Attractiveness Indicators

When measured with the Student Attractiveness indicator (average distance from second-
ary to tertiary school), the attracting power of the cities is expressed in kilometres, and is
independent of the city’s location with respective to provincial borders and provincial size.
According to this measure, Warsaw is the top-performing city in attracting students from
distant localities (92.4 km on average). The catchment area of Poland’s other largest
metropolises—Poznan, Wroctaw and Krakow-—is also large, with a value of ATl
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Table 2. The values of attraction and retention of human capital for 18 academic cities

Student Supra-provincial Job Settling
attractiveness,  attractiveness  attractiveness,  Settlers incomers
City km (AT)) (AT,) (%) km (AB1)  (AB») (%) (AB3) (%)
Biatystok 53.9 18.5 64.4 44.2 15.7
Bydgoszcz 56.7 23.8 58.9 38.7 17.0
Gdarnsk 73.6 31.6 57.6 37.2 26.0
Gorzéw Wielkopolski 54.4 29.0 78.1 354 10.3
Katowice 38.3 15.5 43.7 149 9.5
Kielce 49.8 29.2 64.7 30.1 7.8
Krakow 79.7 423 63.4 42.5 28.3
Lublin 69.0 26.5 80.1 354 15.0
1.odz 46.6 20.5 45.7 47.8 20.3
Olsztyn 83.3 38.8 80.5 30.1 16.3
Opole 57.7 36.3 61.1 24.7 11.8
Poznan 85.5 32.7 71.5 39.6 24.8
Rzeszow 47.9 184 60.9 294 16.0
Szczecin 87.0 23.4 86.0 42.7 21.2
Torun 79.6 37.7 78.3 29.3 17.2
Warszawa 924 38.0 58.2 524 354
Wroctaw 82.0 354 66.1 42.5 27.7
Zielona Gora 67.2 42.5 77.3 24.5 8.7

Notes: (AT;), mean distance from home to school; (AT,), percentage of extra provincial students; (AB1), mean
distance from university to graduate’s place of residence); (AB,), share of local university graduates settling
down locally. (AB3), share of settling local university graduates among those who came from outside the
province.

ranging from 79.7 to 85.5 km, although two medium-sized cities—Szczecin and Olsztyn—
perform at a similar level (87.0 and 83.3 km, respectively).

A striking exception from the rule that the largest cities are most successful in attracting
students is the city of £.6dZz—the third largest metropolis in Poland. The city has one of the
lowest share of students from outside the province and the radius of its catchment area is
below 50 km—the second lowest. One possible explanation of this phenomenon is that
L6dZ—from the nineteenth century an important textile manufacturing centre—has
never been a recognized academic centre. Transformation towards a free market
economy saw most state owned enterprises collapse with £.0dZ entering a period of
high structural unemployment. The proximity of Warsaw (142 km, 90 min by train),
home to higher ranked and more attractive universities, appears to drain the city of valu-
able human resources.

There is a different situation in Katowice, Upper Silesia province’s capital, which is the
centre of Poland’s mining and steel industries. Like ¥.6dZ, Upper Silesia experienced a
severe decline during transformation, but Katowice’s poor performance in attracting stu-
dents from distant locations, observed in Table 2 (AT ;=38 km), results less from the city’s
HEIs’s weaknesses, and more because Katowice is a part of a densely populated multi-city
agglomeration, 1000 km? of urban sprawl (25 linked cities) with 2 m population. This
agglomeration is a natural catchment for Katowice’s HEIs but its lower Student Attractive-
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ness indicator values should not be interpreted as sign of underdevelopment in Katowice’s
academic function.

In low-performing cities, such as Biatystok or Rzeszéw, incoming students account for
less than 20% of the total student population. Meanwhile, in the highest ranked cities,
more than 40% of students finished secondary school outside the province. Surprisingly,
the cities with the highest value of Supra-provincial Attractiveness indicator (AT;)
include Zielona, Géra and Opole, average-sized western cities. Unlike other high-rated
cities (such as Warsaw, Krakéw, or Wroctaw) they are not known for their well-developed
academic function, possibly suggesting that AT, is influenced by the size of province in
which a city is located (ceteris paribus universities in small provinces attract more
extra-provincial students than in large provinces).

On the basis of this attractiveness we hypothesise a four-way division in urban func-
tions; there are well-developed academic cities with a national function, universities
embedded within metropolitan centres, important academic cities which have a large hin-
terland because of their relative distance from other university cities, and local centres in
the shadow of important academic cities and metropolitan centres. We also argue that of
these two measures, Student Attractiveness and Supra-provincial Attractiveness appear to
be the most directly useful for classifying the ability to attract students.

Retention/Absorption Indicators

Columns 3-5 in the Table 2 measure cities’ performance in absorbing university gradu-
ates of HEIs. City size is a decisive factor in determining cities’ residential attractiveness
for educated employees. Poland’s largest metropolises—Warsaw, Krakéw, Poznan,
Wroctaw, Gdansk and £.6dZ—all rank top for all three measures (see Table 3). Comparing
the measures of human capital attraction and absorption in Table 2 we notice that the pre-

Table 3. The ranks of Poland’s 18 cities for retention indicators

Indicator Job attractiveness, km (AB1)  Settlers (AB,)  Settling incomers (AB3)
Warszawa 4 1 1
Lo6dz 2 2 7
Krakow 8 5 2
Gdansk 3 9 4
Wroctaw 11 6 3
Bydgoszcz 5 8 9
Biatystok 9 3 12
Poznan 12 7 5
Szczecin 18 4 6
Rzeszow 6 14 11
Katowice 1 18 16
Opole 7 16 14
Torun 15 15 8
Gorzéw Wielkopolski 14 10 15
Kielce 10 12 18
Lublin 16 11 13
Olsztyn 17 13 10

Zielona Gora 13 17 17




The City as a Focus for Human Capital Migration 465

ference for large cities is more prevalent among university graduates (when choosing a
place to live and work) than among students (choosing a place of study). £.6dZ is once
again influenced by Warsaw’s proximity, the short distance between the two cities allow-
ing graduates to live in £.6dZ while working in Warsaw thus minimizing living costs.
Warsaw’s proximity appears to improve £.6dz perceived performance in terms of graduate
absorption. The results also confirm that the case of Katowice should be considered sep-
arately and it is not really comparable to other cities, retaining only 14.9% of local school
graduates (the lowest score among the 18 cities), and with poor rates for settlers and
settling incomers, but those that do graduate stay locally—43.7 km, leaving the city but
staying in the agglomeration, Wroctaw, Opole and £.6dzZ all being within commuting dis-
tance.

Composite Urban Absorption Effects

The third set of indicators are related to the composite migration effects on the city within
the wider national urban system, and these are shown in Table 4 (along with their ranks).
High values of performance indicators referring to both attracting students and absorbing
graduates may be interpreted jointly as a sign of a city’s ability to benefit from its academic
function (by creating and accumulating human capital and thus stimulating economic
growth). Meanwhile, high performance in just one of the considered areas (student attrac-
tion or graduate absorption) indicates limited benefits from the university. A city with a
low ability to attract students and a low rate of graduate absorption suggests that
hosting HEIs has little influence on the city’s development potential.

Looking at the rankings for both variables, we end up with five large metropolises
strongly outperforming other cities (see Table 4 according to both used indicators). Not

Table 4. The values of composite absorption effect indicators for 18 Polish cities

Net human
City Gravity (CI1) Gravity rank capital benefit (CI2) NHCB rank
Warszawa 1.59 1 0.85 1
Gdansk 1.28 2 0.70 3
Krakow 1.26 3 0.79 2
Wroctaw 1.24 4 0.67 =
Poznan 1.20 5 0.67 =
Olsztyn 1.03 6 0.52 6
Torun 1.02 8 0.49 7
Szczecin 1.01 9 0.41 8
Opole 0.94 11 0.35 9
Bydgoszcz 0.96 10 0.31 11
L6dz 1.02 7 0.10 14
Katowice 0.88 12 0.33 10
Zielona Gora 0.87 13 0.24 13
Rzeszow 0.79 16 0.25 12
Lublin 0.86 14 0.08 15
Biatystok 0.84 15 -0.10 17
Kielce 0.77 17 —-0.09 16

Gorzéw Wielkopolski 0.70 18 —0.20 18
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surprisingly Warsaw is at the top of the ranking, followed by Gdansk, Krakow and
Wroclaw. Again, £.6dz performs worse than other cities with a similar population
number. The bottom of the list is occupied by the relatively small cities of Gorzow Wielk-
opolski and Kielce.

In Figure 2, we directly compare cities’ capacities to attract and absorb human capital,
decomposing the CI; (gravity) indicator to show separately the average distance to tertiary
school (CI;’s numerator) and the distance from HEI to labour market (CI;’s denominator).
The black ring around a city represents the average distance from which the secondary
school graduate is attracted to study at the city’s university (AT;). The grey ring in turn
shows the average distance at which the local university graduate settles down after com-
pleting the education (AB,). Cities where the black ring is outside the grey ring are net
attractors, and for the other three cities (Katowice, Rzeszow and Kielce) they are net
losers, although for a very limited catchment. For most of the observed cities the pre-
university attraction range exceeds the post university diffusion distance, although the
opposite holds for Katowice, Kielce, and Rzeszow in the south-east of Poland.

The Net Human Capital Benefit measure refers to the migration effectiveness or com-
posite capacity to accumulate human capital, calculated as the ratio between the number of

Figure 2. The gravity variables (AT1 and AB1) for 18 academic cities.
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externally attracted students who stay and local students who then leave. Table 3 reveals
substantial differences between cities with respect to their ability to accumulate human
capital. The large metropolises (Warsaw, Krakow, Wroctaw, Poznan, and Gdarsk) form
a pentagon characterised by high CI, values. The scores of cities in the periphery,
especially in the east, are much lower, covering Biatystok, Lublin, Rzeszéw, and
Kielce, east of Warsaw as well as Gorzow Wielkopolski, in the west. Despite its central
location (in the middle of the pentagon) £.6dZ also achieves a very low value of Net
Human Capital Benefit indicator (0.10).

Typology of Cities

Using the evidence from the composite indicators above, and relating it to the theoretical
typology identified above, we sketch a three-fold distinction between academic cities and
their capacity to benefit from their universities’ human capital outputs.

e A core pentagon of winning cities, leading metropolises that are able to attract under-
graduates and retain graduates, and where universities and labour market are well
aligned, creating a self-reinforcing virtuous circle (CI1>1; CI2>0).

e A penumbra of regional higher education centres, which act as focal points for the
attraction and retention of human capital but at a less substantial scale than these
leading cities (CI1~1; CI2>0).

o A set of peripheral university-cities, both peripheral in terms of their location as well as
their economic centrality—with some of these losing both undergraduates and graduates
to other more attractive locations(CI1<<1; CI2<<0).

In the following section, we turn to look at how these various characteristics come
together in particular places to try to understand in more detail the underlying drivers
of this human capital hierarchy of Poland’s university-cities. To provide more resolution
to the distinction sketched above, we revert to the first order variables used above to better
understand them in terms of the typology set. We use the Student Attractiveness indicatory
(AT),), and the Settling Incomers indicator (AB3). The values of these two variables for 18
cities are plotted in Figure 3. This let us clearly distinguish three clusters of cities. The
“Winning Cities” are located in the upper right quadrant, and achieve high performance
in both attracting and absorbing human capital (marked with a solid black oval).
Warsaw can be distinguished within this group as the highest ranking city for both
measured aspects of human capital accumulation. In addition, the cluster includes
Krakéw, Wroctaw, Poznan and Gdansk—all large metropolises with more than half a
million population.

The second group are Supra-Regional Centres, within the thick dotted line, cities whose
tertiary school catchment areas go beyond the immediate locality, but fail to retain a sub-
stantial portion of attracted students after graduation (Szczecin, Torun, and Olsztyn).
Although their wide catchment area must be considered as an asset, in the end these
cities act as providers of formed human capital to other, more attractive destinations.
All these cities have a relatively high Net Human Capital Benefit (CI,) score—also true
for Opole and Katowice. These two cities attract from a much more localised catchment
but are effective at retaining those students, whilst supra-regional academic centres attract
from across Poland, and correspondingly lose graduates to winning academic cities.
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Figure 3. Classification of 18 cities according to the proposed typology.

The third group are the Local Academic Centres, in turn located close to the bottom left
quadrant on Figure 3, covering the largest number of Polish cities. These are characterized
by both a limited catchment area of their universities and low graduate mobility. Within
this group, it is possible to see both some cities that have a relatively high migration effec-
tiveness from this limited catchment area, as well as net losers (Bialystok, Kielce, and
Gorzéw Wielkopolski). It therefore might be justified to divide this category—Local Aca-
demic Centres, into two groups, distinguishing those which function in a reasonably coher-
ent labour market situation (“Regional Enclaves”) and those which see a relative outflow
of their graduates after completion (“Regional Centrifuges”). Perhaps unsurprisingly,
given the regional labour market composition, we were unable to identify post-university
migration destinations corresponding to the upper-left quadrant. One would to find these
regions where there was strong economic growth creating considerable graduate employ-
ment but no corresponding local HEI provision. Two features of Poland’s transition have
worked against this situation. Firstly, higher education opportunities are relatively well
distributed across Polish territory: no significant employment centres are without a univer-
sity. Secondly, economic growth has been concentrated in a limited number of larger
cities, precisely those corresponding to our “Winning City” category.

It is important to note that universities are not exclusively responsible for the flow, and
with respect to individuals already holding a degree: they are not even particularly impor-
tant determinants of migration decisions. Our analysis shows that the best performing
cities, particularly in terms of human capital retention, are the largest metropolises,
such as Warsaw, Poznan, Wroclaw, and Gdansk. Although they all host several HEISs,
these are employment opportunities and offer widely understood quality of life that
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play crucial role in attracting skilled individuals. This leads to the conclusion that the
empirically proven importance of human capital for urban development, and the increas-
ing mobility of students and graduates favour large cities and strengthens the position of
metropolises in urban hierarchy. As mobility of students in search for the university is
limited by various costs of migration, some smaller cities are able to attract individuals
from neighbouring areas. The cities best performing in these terms—Szczecin, Torun,
Lublin, and Olsztyn, belong to the category of supra-regional centres. They manage to
draw students nationally, but perform much weaker when it comes to retaining human
capital after graduation.

Of the two old industrial cities in the sample—Lodz and Katowice, the former can be
classified as a regional enclave, and the latter rather as a regional centrifuge with very
low ability to attract students from outside the region, but at the same time, having
limited mobility of graduates. The relative attractiveness of Lodz as a destination for
graduates seems to result more from the proximity of Warsaw and its labour market
than from the local opportunities. The emergence of the knowledge-based economy and
increasing migration of skilled labour force appear to be other challenges for the old indus-
trial centres in Poland, as they make valuable resources to concentrate in the large multi-
functional metropolises, draining smaller cities and former manufacturing hubs of human
capital.

This taken together suggests that Poland’s urban hierarchy has evolved in reflection of
the emerging pressures of the knowledge economy, with substantial rebalancing taking
place reflecting inefficiencies that had previously emerged, as well as those driven by
emerging opportunities in large urban economies. Although there has been a massification
of higher education in Poland in the last two decades, and every province is relatively well
provided for in terms of education, the effects of that higher education have become inter-
twined with a growing regional inequality between places. The mere production of stu-
dents is not sufficient for universities to contribute to processes of more balanced urban
development; rather, the human capital contributions remain locked-in with places’ exist-
ing path trajectories, reflecting in the Polish case the trauma of transition and deindustria-
lisation as well as the emergence of a buoyant private sector service economy. There is
potentially a mutual reinforcement at work here, with the five core cities forming a
growth pentagon where new economic opportunities will emerge, with universities
across Poland continuing to feed a divergence between this pentagon and the more isolated
outlying regions.

Conclusions: A New Urban Hierarchy?

Our overarching research question was “how can the ‘urban absorptive capacity’ be
defined, operationalized and its urban hierarchy effects typologised?”” On the basis of
our analysis, it is possible to both reflect on the typology of academic cities developed
earlier in this paper, and on what this tells us about how human capital migration contrib-
utes to urban development trajectories. . In this article, we proposed two indicators of city
performance in attracting students and three indicators of achievement in absorbing gradu-
ates, defined on the basis of the universities to which students were affiliated. In addition,
we defined two composite indicators, capturing both aspects of human capital accumu-
lation, in particular regions, showing the aggregate effect on cities, and allowing the
overall effect on urban hierarchy to be mapped. From the original seven indicators,
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Table 5. Typology of academic cities and the values of selected indicators

Student attractiveness Settling incomers Net human capital benefit
(ATy) (AB5) (CL)
“Winning High: students drawn Good retention of High: students drawn
cities” nationally externally nationally, graduates
originating students retained
“Supra- High: students drawn Medium: students are Medium: students drawn
regional nationally highly mobile after nationally offset by low
centres” graduation retention
“Regional Very low: students Good: retention is Very low: primarily local
enclaves” recruited from nearby good, graduate students recruited, good
mobility is low retention
“Regional Medium: students draw Low: graduates leave Low: regional recruitment
Centrifuge” sub-nationally/supra region to succeed with poor retention
regionally rates

three of them appear to be of greatest value in classifying the cities (Student Attractiveness
AT, Settling Incomers AB3, and the Net Human Capital Benefit CI,). Using these three
indicators, it is possible to refine and better specify the original typology (see Table 5).

Our analysis enables two further steps addressed in the remainder of the conclusion,
namely the academic and policy consequences of our findings. The first is a reflection
on how our findings further academic debate about the role of human capital in urban
development and in particular, understanding how the characteristics of university-
urban systems affect local development prospects. Our first finding relates to territorial
economic models of human capital and growth that clearly show that the relationship
between universities and cities’ growth has a more complex dynamic than simplistic
human capital models suggest. Cities are nodes in networks and mediate flows of
people through them—the net balance of these flows may be positive or negative, and
various factors (including the presence of universities, and labour markets) influence
both the city-as-node characteristics, and hence the net balance of those flows. There is
a need to rethink how universities contribute to urban competitiveness and development
not merely in terms of the current static situation, but how they change the relationships
between cities. A practical consequence of this would be that “league tables” of urban
competitiveness should find a way to include universities’ contributions to better reflect
the attractiveness, stickiness and centrality of these places for students. There therefore
appears to be more research necessary to understand these urban networks following
Malecki (2002), and in particular the micro-scale processes (such as the production of stu-
dents) that affect the meso-scale node characteristics within that, which in turn shape the
topologies of urban networks. As well as tangible characteristics such as labour power, this
might also be useful to consider the intangible elements such as place leadership that are
critical to understand how places function as “nodes” (Gibney et al., 2009; Fernandez-
Maldonado & Romein, 2010).

In parallel to this, our research also provides an insight into understanding how horizon-
tal policies without specific urban dimensions (e.g. higher education policies) influence
university-city relationships through variations in the nature of those relationships. As
an example, one could imagine that a policy change substantially increasing tuition fees
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might, through the labour market, (and the need to find a high-paying job after graduation)
have highly spatially differentiated effects (Holdsworth, 2009). It could potentially greatly
benefit winning academic cities (where final pay is higher), and slightly benefit regional
centrifuges (more pursue cheaper non-residential HE), whilst hurting supra-regional
centres (more have to leave to find post-qualification employment that pays sufficiently
to service student debts). Although more research is needed to be able to give a definitive
pronouncement on this issue, our research is therefore also of relevance for those wishing
to use their national education policies to achieve particular territorial goals. Likewise,
more research is needed into what drives graduate retention beyond simplistic narratives
of labour market matching, possibly incorporating Marinelli’s (2012) distinction between
those who move to improve their human capital and those who move to exploit their
human capital.

This research also highlights the fact that non-conventional data sets can provide useful
data, which can complement national public data, especially in countries like Poland
where public statistics provide very limited information on resident mobility around uni-
versity and employment choices. At the same time, the contingency and limited reprodu-
cibility of the data (particularly given nk.pl’s falling popularity with Polish users)
underscore the need for reliable and comparable human capital data for better understand-
ing, with more nuances, the apparently straightforward question of whether universities
benefit their territories. Data should ideally track the human capital creation and absorp-
tion process, and relate it to the structures which both create it (the universities) as well as
those that absorb it (the territories) to create better empirical insights into this complex
relationship between human capital and regional development.

Our article has reported an experimental analysis based on a highly contingent data set,
and yet we believe that the findings are sufficiently interesting to warrant further explora-
tion. Whilst universities are seen conceptually and politically as helping to serve specific
territorial ends, their effects appear far more to be shaped by the location of their cities
within wider urban hierarchies. This creates unexpected barriers to action but also poten-
tial future avenues for helping cities to switch their path-dependent trajectories within
these overall urban hierarchies. Understanding this is clearly an important next step in
understanding the “flow-through” roles of universities in shaping regional development
trajectories (Faggian et al., 2006; Felsenstein, 2011). In the context of the increasingly
important knowledge economy, universities and cities should surely be able to find effec-
tive ways of accommodating each other’s needs, and maximising both the private and
social benefits of higher education.
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Notes

1. Dasgupta (2003) claims that one’s position within a social network is transferable into monetary benefits.

2. The nasza-klasa.pl website has already been used for spatial analyses of higher education (although on a
smaller scale), for example in the PhD dissertation by A. Bajerski submitted at the Adam Mickiewicz Uni-
versity in Poznan (Bajerski, 2009).
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