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Abstract
Oneof the main challenges facing nometropolitan regions is the attraction and retention of

highly-educated young people. A loss of the brightest can lead to reduced business creation,

innovation, growth and community wellbeing in such regions. We use riclohgitudinal

i EAOT AAOA mOi i . Ax : AAI AT AGO ET OACOAOAA AAI ET EOC

determinants and geography of the choice of destination of tertiary educated (university and
polytechnic) graduates. We address the question of pastudent location choice in the context of

the approach of Chen and Rosenthal (2008) who introduced a methodology for calculating

ONOGAT EOU T &£ 1 E£EZAS AT A ONOAIT EOU 1T £ AOOET AOOGS ET AE
productive amenities respectively.Specifically, we test whether studentg of different

characteristics (e.g. institutional type and field of studyy locate in places that are regarded as

CiTA O 1TEOGA TO0 ciiTA Oi Al AOOET AOO8 / OO0 AOOEI AC

(home) location and the location of their higher education institution. We find that graduates are
attracted to locate in places that have high quality production amenities. High quality
consumption amenities have heterogeneous effects on the location choice bfdents. Creative
Arts and Commerce graduates are relatively more likely to locate in places that are attractive to
business, consistent with a symbiosis between bohemians and business. Places can leverage
their existing (productive or consumption amenity) strengths to act as drawcards to recent
graduates. The results are important for local decisiomakers who wish to know which factors

can attract and retain young qualified people.
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development
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Executive summary

A highly-educated population is one of the key drives of local growth and prosperity.One of the

main challenges facing normetropolitan regions is the attraction and retention of tertiary

educated (university and polytechnic) graduates. A loss of bright young people can lead to

reduced business creation,inovation, growth and community wellbeing.When there is no local

university or polytechnic, regions will losesome oftheir youth who seek a tertiary education.

The chance of students returning upon graduation and the chance of attracting other graduates

xEl 1T AAPATA 110 T1T1U 11T OEA OOOAAT OO8 AEAOAAOAOE

undertaken, but also on how attractive a place is for graduates after studying.

7A AT AT UOA A Ui 01 ¢ PAOOI T80 AET EAA draduatioh, OE 1T AAC
given the location of their tertiary education and their prior home location. We investigate
xEAOEAO OEAOA AOA ObOI 1 MEAAOI 006 OEAO Al O1 A AT AI

they have left in order to pursue their studies. Thes pull factors include incomegenerating

opportunities (e.g. jobs and wages) and the quality of life of a place.

Locational choices by workersand by firms are driven by many individualspecific and location

specific factors. We use indicators afverall 8 OAT EOU | Aover&ll BAD A EOQ ATEA AOOI
(@B) for 31 urban areas calculated in previous Motu work. QL reflects amenities in a location

that impact directly on personal wellbeing (such as a pleasant climate) while QB reflects

amenities thati PAAO 11 EEOI 08 DPOI ZEOAAEI EOU | OOAE AO cCIi
We use Stad . : 6 O pop@ajion dehslisdata to follow young peoplefrom their school

location to their place of tertiary study and then to their work locations over the first four years

of their careers Wemodel their location choicesbased onpersonal characteristics, including

their choice of field of studyn AT A 1 T A A O EWela€zdunt for theAlibtace bétween

their home and workplace, and between their tertiary institution and workplace.

We find that graduatesfrom all fields of study other than agricultureare attracted to locate in
places that have highoverall quality of business which tend to be the large cities. Kjh quality of
life is also an attractor for some students but its impact is more diffuse than is the pull of income
opportunities. Creative arts and ommerce graduates are more likely to locate in places that are
attractive to business, consistent with a symbiosis betweefdohemiansand business as found
elsewhere An intriguing finding is that places can leverage their existing (productivand/ or
consumption amenity) strengths to act a drawcards to recent graduates. In other words, a place
that is already good for busings can concentrate on strengthening its business attributes to act
as a greater drawcard for graduates, while a place that is already good to live in can concentrate
on strengthening its liveability credentials. Theseresults are important for local decison-

makers who wish toleveragetheir local attributes to attract and retain young qualified people
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1 Introduction

Ahighly-educated population is one of the key drivers of local growth and prosperitfne of the
main challenges facing nommetropolitan regions is therefore the attraction and retention of
tertiary educated (university and polytechnic) graduates. A lossfdahe brightest can lead to
reduced business creation, innovation, growth and community wellbeinggvVhen there is no local
university or polytechnic, regions will lose at least for some years their youth who seek a
tertiary education.t The chance of studerd returning upon graduation and the chance of
AOOOAAOETI ¢ 1T OEAO COAAOAOAO xEIT AADPATA 11
where the tertiary education was undertaken.Some students may return to their home locality
upon graduation, kut others are likely to find work in the city in which the higher education
institute (HEI)2is located. Alternatively, graduates may move to another large cityt go
abroad3 The presence of an HEI, and especially a university, can itself contributepopulation
and employment growth in a region (Apatov and Grimes, 2019).

7A AT AT UOGA A Ul 0T ¢ PAOOI T80 AETEAA T £ x1 OE
given the location of their tertiary education and the location of their prior schoolindi.e. home
location). Our main interest is in the determinants of the location choice of where to work.
Policy-makers in smaller settlements frequently bemoan the loss of theirrlghte st young
people.7 A ET OAOOEGCAOA xEAOEAO ol@deAcoukageiti® Araddaedio |
return to such areas.

Locational choices by workers, and by firms, are driven by many individuapecific and
location-specific factors. The available amenities data on cities and regions are unlikely to

capture all relevart location features adequately. We therefore follow the approach of Chen and

OAT ¢

1T AAC

AAAOT

Rosenthal (2008) who calculate indicators fONOAT EOU | £ 1 EZAZAS j1,q AT A O

for urban areas under the assumption that, in spatial equilibrium, local wagesmd rents reflect
everything that matters locally for the utility of workers and for profits of firms. Spatial

variation in wages and prices is then due to spatial variation in locaticfixed amenities that

1 While e-learning can in principle be a substitute for classroom learning, in practice most students continue to

AT Oi1 ET OAOEAEO AT A 11 0OO6A08 ET OOEEMdE/Isbisalassraomh leddng AAT AA 11

remains inconclusive (Rernard et al, 2004).

2\We use the terms higher education institutions (HEIs) and tertiary institutions interchangeably to include both
universities and polytechnics. For the latter, we include institutions labeled as polytechnics, institutes of technology
and wananga; a vénanga is a M 1 -6pEcific (i.e. indigenous) category of HEI. There are 8 universities afé
polytechnics (including 3wananga) in New Zealand (Apatov and Grimes, 2019).

3 Faggian et al. (2006, 2007) and Faggian and McCann (2009) createst@ology of the various transitions that
are possible.They characterise these asrepeat migrants(who move to the university region and upon graduation
away from it, but not back home)return migrants (who move to the university region and return home upon
graduation), university stayerqwho move to the university region and stay there upon graduation)ate migrants
(who attend university in the home region and then migrate elsewhere) andon-migrants (who goto university in
the home region andenter into full-time employment there as well).



impact on utility (such as a pleasant climate) oon profitability (such as good infrastructure).
Following Roback (1982, 1988), it can be shown that a local increase in consumption amenities
will lead to higher rents and lower wages, while greater production amenities will lead to higher
rents and highe wages. Amenityrelated wage and rent premiums are calculated as locatien
fixed effects in hedonic regression equations that account for observable determinants of wages

and rents.

The empirical setting for our analysis is that of New Zealand. This coumtis of particular

interest in the present context given that it has rich longitudinal microdata that can be derived
from a set of integrated administrative datasets of individuals and firms, jointly referred to as
the Integrated Data Infrastructure (IDI) collected and managed by Statistics New Zealand (Stats
NZ)4 New Zealand is highly urbanised (with 83 percent of the population living in urban areas)
and has a high level of geographic mobility of skilled workergincluding internationally.s We

focus orly on those who have remained within the country.

We use Stad . : 8 O pop@ajion éehséisdata to follow young peoplewho graduate and then
reside in New Zealandn the early part of their careers. Welink their choices with
characteristicsof local ttlements and their personal characteristics, including their study
choices. We account for the distance both between their home (i.e. where the person went to

school) and workplace, and between their HEI and workplace.

Preston et al. (2018) andsrimes et al (2019) calculated wage and rent premia in 130 New
Zealand urban areas using data from the eight population censuses since 1976. Following Chen
and Rosenthal (2008), these premia were converted to a QL and QB for each urban area and
year. We analge the determinants of the destination choices of tertiary graduates, given their
HEI location, by means of the alternativespecific mixed logit regression model (McFadden and
Train, 2000), also referred to as the randonrparameters model (Cameron and Trivdi, 2005).
We test whether studentsof different characteristics (e.g. HEI type, field of studyHEI location,
home location)locate in places that are regarded as good to live or good to do business. By
incorporating prior school location we also test howthe choice of work destination is affected
byOEA POI1T 1T &£ OEIT | AéS8

We find that graduates are attracted to locate in places that have high quality of business and,
with greater herogeneity, high quality of life. Creative Arts and Commerce graduates are

relatively more likely to locate in places that are attractive to business, consistent with a

4 A description of the features and applications of the IDI can be found lattps://www.stats.govt.nz/integrated -
data/integrated -data-infrastructure/

5 Ten yearsafter study, about a third of young domestic university graduates live abroad (Ministry of Education,
2017).



symbiosis between bohemians and business (Florida, 2002). Creative Arts and Hospitality
graduates appear to be more drawn to places with high consumption amenitiesan are other
graduates. We find that places can leverage their existing (productive or consumption amenity)
strengths to act as drawcards to recent graduates, consistent with the principle of comparative
advantage. We also see a strong pull of home andioé HEI location for graduates over the first

four years of their working life.

The next section reviews the literature on locational choices concerning tertiary education and
the first job. Features of our dataare described in section 3. We also brieflgutline in that

section how the QL and QB indicators are calculated (with more detail in an Appendix) together
with our estimation strategy. Results are presented in section 4 while conclusions and policy

implications are discussed in section 5

2 Modelling graduate destination choices

2.1 Overview

Giventhat modern theories of regional growth assign considerable importance to education of
the population as a driver of longrun growth (e.g., Mellander and Florida, 2019; Glaeser et al.,
1995), a large literaturehas emerged during the last two decades concerning two pivotal
decisions in the life of young people with academic aptitude: firstly, where to study given the
home location, personal characteristics and what the available universities have to offer; and,
secondly, where to work upon graduation. In this section we briefly review key contributions to
the literatures on choice of location to study and the choice of where to work upon graduation.
In our empirical work, we focus primarily on the latter, but wetake the location of schooling

ET O AAAT O1 O AO xAl18 4EEO Alll xO0 0060 01 OAOGO
Prior to reviewing the empirical literature on location choice following graduation, we briefly
place this choice in the contexof a lifetime location choice model. Grimes et al. (2017) consider
a theoretical model in which individuals choose their optimal posstudy locations across two
periods (early-adulthood and lateadulthood). Two potential locations are included: location A
has high consumption amenity but low wages, while location B has low consumption amenity
but high wages. Individuals differ according to their rate of time preference. The optimal time
path for an individual with low rate of time preference is to situate mitially in location B where
they can earn high wages (which can be invested) and then to move to location A when older to
enjoy high amenities. An individual with high rate of time preference chooses the opposite

location pattern (i.e. enjoying life whileyoung).



Ceteris paribusindividuals with a low rate of time preference are more likely to choose tertiary
education than are those with a high rate of time preference given the delay in earnings
received by those who study (compensated by higherarnings in later life). Thus theory
predicts that tertiary students, on balance, will tend to locate initially in low consumption
amenity but high wage places following graduation. We return to this prediction when

discussing our empirical results

2.2 Modell ing the move from home to university

Thoseliving in smaller urban areas and peripheral regions have no choice but to migrate for
their tertiary education. Saet al. (2004) provide a review of the economics of the selection of an
HEI to study, and then poceed to estimate the determinants of flows of high school graduates to
HEIs by means of a productiortonstrained gravity model. Using data from the Netherlands on
flows of students from 30 regions of origin to 13 university regions of destinatiorGa et al.

(2004) find a strong distance deterrence effect: the larger the distance between the hometown
and the university, the fewer the number of young people from the same hometown attending
the university (see Lourergo andS4, 2018, for similar evidence in Brtugal). Suhonen (2014)
shows with Finnish data that this distance deterrence effect also applies to specific fields: the
further away from home a specific field is offered, the less likely it is selected. This result does

not hold for all disciplines, rotably medicine is an exception.

Sa et al. (2004) also find that high rents in university towns are a deterrent to studying there. On
the other hand, amenities are a pull factor. A gravity model of intestate migration for college
attendance in the US (Dizel, 2017) demonstrates similarly that natural amenities (such as a

bl AAGAT O Al Ei AOAh OEA DPOAOGATAA 1T & i1 01 OAET Oh

selection of a postsecondary institution. In work with Dutch microdata,Sa et al. (2006, 2A.2)

AET A AAAEOETTAITU EI BT OOAT O AZEAEAAOO T £ A OOOA

attending the same university as their high school peers. Furthermore, male students and low

income students are likely to stay longer at home.

Behind theobserved flows of students to universities and graduates to job are the decisions
students need to make to select a preferred choice among a set of alternatives. Since McFadden
(1974) these choices are thought of as being made in a probabilistic contextittivthe individual
maximising a specific utility function that enables the choice process to be described by the
multinominal logit or probit model. With a large sample of data on individuals, two alternative
research designs are then possible: probabilis choice modelling of individual choices or,
alternatively, modelling the aggregate flows of individuals between origins and destinations

that then satisfy a gravity model specification (for reviews, see: Cushing and Poot, 2004; Beine

AT A

A

C



et al., 2016; Poott al., 2016). Given that we have access to detailed information on individuals
through the IDI, we adopt the former approach. This approach is also more effective to test for

heterogeneity in behaviour across selected subroups.

One of the key questioné the provision of tertiary education is whether an increase in the

1 01 AAO AT A CAI COADEEAAI ODOAAA | £ (-eroliarE CEO OA A

regions. Bickerman and Haapanen (2013) exploited HEI reform in Finland in the 1990s that
transformed vocational colleges into degreeawarding polytechnics to investigate this. Using
probit models of migration propensities, they found that the HEI reform increased participation
in polytechnics substantially and that this led to higher interregionamigration.s The greater

mobility may have enhanced the efficiency of the labour market, but there was no evidence that

it decreased the brain drain from less developed to metropolitan areas. Indeed, Kotavaara et al.

(2018) find that small and declining university regions in Finland have difficulty in retaining
university graduates. In any case they and Haapanen and Tervo (2012) find that geographic
mobility rates in Finland are only high during the year of transitioning from university to the

first job.

$6! Cil OOETT AO Al 8 jc¢mpwq ZA£ETA AU TAATO T £ A

the south of Italy disproportionally move to universities in the centre and north of the country,
with better post-study employment opportunities and higher hcome being important

motivators z even though such migration involves a considerably greater distance than
enrolment in a provincial university closer to homeCrescenzi et al. (20173how that some of
these students dareturn to homes in the south uporgraduation, at least in the case dhe
economically lagging region oBSardinia, butbecause of family, social networks and quality of life

rather than income.

Using cohorts of young people in Sweden at age 19, Berck et al. (2016) consider spatial sorting;
they address the effects of selection into university by jointly modelling the choice of whether to
enrol in university and where to be located at age 22. Using nested logit models they find that
participation in university education is driven by school gades, with high income locations
preferred for study. Students are attracted to more youthful places and also take family

networks into account.

Graduates with a science, technology, engineering or mathematics (STEM) background have a
greater impact on regional development than other graduates (e.g., Winters, 2014), so it is
particularly useful to consider the choice of university for students with a STEM background.

Gill et al. (2018) apply a conditional logit model to data on STEM students who started

6 In contrast, Holdsworth (2009) found that HEI expansion in the United Kingdom led to less interregional
student mobility.



university in 2011 in the United Kingdom. They find that such students are attracted to
institutions with greater prestige, but distance from home is a deterrent to studyelated
migration. However, Ro et al. (2018) find that prestigious UK universities atdess likely to
attract students from poorer neighbourhoods and that when the latter attend prestigious
institutions, they are less likely to study STEM subjects than their peers. Apparently, students
from a poorer background have a lower willingness to pafor prestigious institutions (Walsh et
al, 2019). However, the study by Sa et al. (2004) suggests that the role of prestige may be
country-specific: in the Netherlands university academic quality is not a pull factar perhaps

because the quality variation across universities is relatively small there.

There is relatively little published research on what drives the choice of university in the New
Zealand context. A stated preferences surveyn € 526) by Holdsworth and Nind(2006) draws
conclusions that are similar to the evidence from other countries. They find that the available
course options, employer recruitment from the university and the cost of the university

education (including accommaodation) are key factors that etermine choices

2.3 Modelling the move from university to early career employment

During the last decade, #arge literature has analysedthe destinations of university graduates,
and the impacts of universityto-job transitions, with papers inedited volumes such as Faggian
et al. (2017) and Corcoran and Faggian (201Tgpresenting the kind of studies undertaken. The
strong academic interest in graduate destinations is not surprising given that there has been in
many countries an increasing concentration ofiniversity graduates in metropolitan areas (e.qg.,
Costa and Kahn, 2000, in the US; Ahlin et al., 2014, for Sweden). This concentration has
contributed to agglomeration advantages that have increased the prosperity of metropolitan
areas (Berry and Glaese£005; Glaeser, 2011), but it has also contributed to growing inequality
within cities and across regions (see Alimi et al., 2018, for a literature review and New Zealand
evidence). Contrary to public perception, the concentration of university graduates icentral
cities is not a new phenomenon driven by the preferences of Millennials for walkable and

amenity-rich dense urban areas, but applies to earlier generations as well (Millsap, 2018).

Corcoran and Faggian (2017) note that graduates have high geogragdil mobility, particularly

in the first few years after graduating. The determinants of the propensity to move can be
classified under three main headingssocial(personal and family background, networks),
spatial (push and pull factors of the home, unigrsity and potential employment destination
regions) andprofessional(level and field of study, academic performance)Faggian et al. (2017)

emphasize the importance of drawing on longitudinal data to better capture the spatial mobility

7 See Rérat (2014) fora similar classification.



from school through university to the labour market. Many of the recent papers take this
longitudinal approach. For example, Haussen arldebelmesser (2018) use a longitudinal
graduate survey of students in Germany who graduated in the 20835 year. The survey
provides detailed work history for the first five years after graduation. Using a Heckman probit
model they find that university-to-job and jobto-job transitions are linked to previous mobility,
study excellence, fields of study, socieconomic characteristics and regional characteristics.
Also focussing on German graduate$gichert et al.(2018) use administrative social security
records and event history / hazard rate methods to investigate imduate migration up to seven
years after graduation Over this period there is no effect of duration of stay on subsequent
migration, but labour market contacts and social networks are importantTheir results are

broadly in line with those for Finland by Haapanen and Tervo (2012).

Comunian and Jewell (2018) use UK higher education student microdata to study the migration
of graduates in creative disciplines in the UK from 6 months to 3.5 yearfter graduation. They
find that the choice of discipline and mobility differences influence the ability of graduates to
enter creative occupations. Creativity is expected to be influential in regional development (e.g.,
Mellander and Florida, 2019).

Marinelli (2013) finds (using multinomial probit models) with data on Italian graduates three
years out of university that those who return from the university region to the home region had
poorer academic performance while those who move onwards did academibabetter (but not
as well as the stayers)Venhorst et al. (2010) use microdata on Dutch HEI graduates to
examine the relationship between ability, field of study and spatial mobility. For several
disciplines, employers in peripheral area®f the Netherlands are able to retin the graduates
with the highest grades. If gradates leave the region, those with the highest grades are more
likely to go abroad.Venhorst et al. (2011) model the geographic mobility of Dutch university
and college graduates by mans of multinomial logit modelling and find that a large labour
market is the main determinant of the retention of graduates. However, there are notable
differences between college and university graduates (with the college graduates more affected

by spatal differences in housing costs).

Taking a much longer perspective than the longitudinal studies reviewed abow/ielgoszewska

(2018) analyses nigration and social mobility of UK graduatesby means of the 1970 British

Cohort Study, comparing locations atge 16 and 42. Using logistic regressions, she finds a

significant class distinction: with secalled escalator regions (university towns in peripheral

areas) facilitating stability in the professional and managerial careers of the most privileged,

while generating underemployment for those from less privileged backgrounds. Using data

AOT I OEA 5+80 $AOOETAOGEITT 1 &£ , AAOGAOCO 1T £ (ECEAO



find that there is an ethnic dimension to these differences. For graduates in jokis snonths
after graduation, there are no earnings differences but finding employment is harder for
graduates from ethnic minorities. However, differences in parental background, local area

characteristics and university careers do contribute to persistenéthnic differences in earnings.

A recurring theme is the search for policy instruments that may encourage graduates to return
to non-metropolitan areas or to encourage graduates to stay in escalator regions. Australian
data show that the vast majority of gaduates are retained by major cities but, given that most
HEIs are in major cities, net migration of graduates is towards peripheral and rural areas
(Corcoran et al., 2010). Haley (2018) uses logistic regression to identify the role of social space
in Sweden that can assist in attracting the tertiary educated to rural areas. She finds that ron
economic factors are important, but that there are significant gender differences in this respect.
Imeraj et al. (2018) use linked census and register data for 1992010 in Belgium to examine

the attractiveness and retention of higher education cities after students graduate. Using logistic
and Cox regressions, they find that smaller cities have higher graduate retention rates, after

controlling for other factors.

Using the multinomial logit model and the 2001 Canadian census to study location choices,
Brown and Scott (2012) find that degree holders are more likely than nedegree holders to

move to locations that are specialized in their industry, and they are willig to move longer
AEOOAT AAOG8 4EA OT 1A T &£ AT ATEOEAO ET AACOAA ET 1 A/
Applying conditional and mixed logit modelling with data derived from a 1995 US survey of

about 10,000 science and engineering graduates, Gotti and Joseph (2006) come to a similar
conclusion. However, quality of life appears more important for those with doctorates. Using
1994-1999 migration data on 13 categories of US engineers, Scott (2010) concludes by means of
fractional-response regressios that amenities only start to become important when

approaching retirement. On the other hand, Whisler et al. (2008) find by means of US census
data from 2000 and quality of life indicators that an abundance of cultural and recreational
amenities lowers the out-migration rate of young college graduates. The older colleggdlucated
population is more attracted to safety and a milder climate. Buch et al. (2017) find in regression
models of net migration in German cities that the highhgkilled respond to amerities such as
sunshine and restaurants. Additionally, Buenstorf et al. (2016) analyse surveys of 20@D09
German university graduates about one and a half years after graduation and find that

graduates prefer employment in regions similar to where they g@w up (after controlling for

employment opportunities and distance)?

8 See Krabel and Bther (2014) for earlier Heckman probit modelling with the same German data.



As in the case in the choice of university, distance plays an important role in the choice of the
location of first employment. Carree and Kronenberg (2014) consider the geometry of the
triangle of place of study, place of work and place of residence for Dutch graduates one year
after graduation. They find that the networks established in the place of study continue to
matter: the commuting distance between work and residence is positile related to the

distance between study and work, but negatively related to the distance between study and
residence? However, this Dutch study does not incorporate the important role of contact with
DPAOAT 60 AT A OEA OEIT I A8 oeAsGrH2010) uSeEDANEh nictdli&a oET 8 $ AE]
the locational choice of postgraduates in biological & physical sciences, engineering and
medicine to quantify the importance of various types of contact. In some of their conditional and
mixed logit regressions theycontrol for self-selection bias by restricting estimation to the

sample of those who select a new place of work because their former workplace closed. They
find that these Danish technical workers valug in order of importance z proximity to: home

(i.e. @mmuting distance), parents (but not siblings), high school class mates, college class
mates, where they lived before, and income. The lesser role of income is consistent with the fact
OEAOh AOA O OPOUAEEA Al O0OO0G&h phtélgifieedxesini | AAOOO ¢/
income would suggest. In another Scandinavian study, Huttunen et al. (2018) similarly control
for selection effects by focussing on displaced workers in Norway (by means of linked
employer-employee data). They find that family ties ad life events have a large influence on
migration decisions following job loss and may be responsible for large income losses. Using a
web-based survey with 2731 respondents in Saxony (in former East Germany), Kaplan et al.
(2016) apply structural equation modelling to identify a huge role of social networks in

migration decisions of young knowledge workers: leading to migration or staying intentions

depending on where close friends and family are located.

Another recurring theme is the mismatch between skis and jobs in early career employment of
university graduates. Case studies from Australia, Canada, Italy and the Netherlands are
included in Corcoran and Faggian (2017). In the present context, mismatch can refer to
gualification, field-of-study or skills. To some extent, such mismatch may be a temporary
phenomenon that is resolved through job changes and labour mobility (e.g. Rosen, 1972), but it
may be of a more lasting nature when there are informational asymmetries and discrimination
(e.g. in the cas of certain types of overseas migrants) or where mobility is impeded (e.g. for
social reasons, such as caring for a relative). In this context, Abreu et al. (2015) use longitudinal

data for 7060 UK graduates to explain, by means of mixed multinomial logitodelling, their

9 The two-dimensional geometry of directed migration flows can also be studied with circular statistics. Faggian
et al. (2013) usecircular statistics and regression methods to show that/K university graduates target the most
attractive employment places (where they are at an advantage), rather than employment places in general



earnings and career satisfaction 3% years after graduation, as a function of personal
characteristics, type of university, course attended and subject studied, while controlling for the
effects of a change in location or industry, givengtential sample selection into this choice. They
find that graduates who change location fare better than those who do not change location or
industry. However, those who change both location and industry do worse in the short term,
both in terms of lower earnings and lower career satisfaction. That migration reduces mismatch
is also shown by lammarino and Marinelli (2015) with survey data on Italian graduates of 2004
who are observed in 2007. However, the better poghigration education-job match is mostly
achieved in the prosperous and efficient Northern regions of Italy. In the Netherlandgenhorst
and Corvers (2018) find that internal migration of young graduates observed 18 months out of
college or university appears to reduce educatiofob mismatch, & evidenced by the wage
premium obtained through the migration. However, after controlling for selselection by means
of an instrumental variables (IV) approach, the internal migration effect is no longer statistically

significant in most cases

2.4 Modelling school-to-university and university -to-first -job

movements jointly
Thereis a much smaller literature that links the choice of school to HEI with that of HEI to first
job. Faggian and McCann (2009) analyse flows of students from domicile into universapd
flows of graduates into first employment jointly, based on the typology previously described in
Faggian et al. (2006, 2007). They find that the distance travelled from domicile to university in
Great Britain is on average greater than the distance tralled between the university and the
first job. However, in the case of Scotland it is the opposite. The latter can be easily explained by
a common pattern of those with a domicile in Scotland attending university in Scotland, but
subsequently finding workin England. They also run regression models of the log odds of
staying in the university region and find, inter alia, that the odds are smaller in less
agglomerated regions and for nofwhite ethnicities. The attraction of large agglomerations for
university students and graduates is also very clear in the analysis by Kooiman et al. (2018) of
the spatial mobility of one birth cohort in the Netherlands, namely those born in 1979 who were
observed between aged 16 and 35. They find that such spatial sortinghafman capital
investment and employment pays off in terms of wages. Venhorst (2013) also provides a
descriptive account of hometo-HEI and HE}to-work flows in the Netherlands and similarly
finds net flows to core regions. However, he emphasizes that magraduates move back to

familiar home regions (as long as these are close to the HEI).

Only a few studies consider life course mobility decisions as a simultaneous equations system.

Ahlin et al. (2018) take this approach by formulating a binary responsmodel with sample



selection. Their selection equation provides the marginal effects of explanatory variables on
studying in an urban area while two outcome equations show the marginal effects of
explanatory variables on working in an urban area conditione@n having studied in urban
areas or not having studied in urban areas respectively. They use data on 16 cohorts of
university graduates in Sweden and find significant spatial sorting by high school grades and
educational level of parents. Basically, graduies with better high school grades and from
families with a strong educational background are more likely to start their labour market

careers in urban regions, even if they grew up and went to high school in rural regions.

Students may select a place study with future employment opportunities in mind (Abreu et
al., 2014).Bjerke and Mellander (2017) analyse Swedish microdata from 2001 to link the
residential location of university graduates before they started university, i.e. the home region,
with th e place they live five years and ten years after graduation. Using multinomial logit
regressions, they find that returning to the home region is driven by personal, not economic
reasons (specifically: having children). There is little difference in resultfor five years or ten

years after graduation.

While European papers have to date dominated the literature on hor®-university and

university -to-job mobility, Kazakis and Faggiaif2017) provide a case study for the US anidiu

et al.(2017) and Ma et al. (2018) provide recent evidence on China and South Korea
respectively. Kazakis and Faggian (2017) model the wage impact of the combined set of
decisions regarding migration for study and migration for employment, using National Science
Foundation microdata on US graduate scientists and engineers. They model selection by means
of the multinomial treatment model developed by Deb and Trivedi (2006 and then estimate
Mincerian earningsequations that include the estimated selection parameters. They find that
repeat migration (i.e. home location to separate HEI location to separate subsequent location) is
associated with higher average salaries, while late migration (i.e. identical homa&HEI

location and then a different location to work) is associated with a salary penalty.

Liu et al. (2017) draw on microdata from Chinaffom the 2005 1% population sample survey

to investigate the migration fom school to university to work for highly educated youths in
Chinaby means of two, independently rather than jointly, estimated conditional logit models.
The choice of university is predominantly driven by the spatial distribution of supply, but with
preference for the national key universities irrespective of distance. The distribution of
university graduates is driven by regional differences in wagedla et al. (2017)use the19987
2010 Korean Labor and Income Panel Study (KLIP®) study migration behavior of students

and graduatesin South Korea.They estimate a logit model of whether or not to migrate from the

home region for university education and then insert the predicted probability as an additional



variable in a second logit model, namely the logit model that predicts whether to leatiee
university region to find the first job. They find that the probability of leaving the home region is
positively affected by the quality of the university attended; and the higher the quality of the

university, the greater the likelihood of further migration after graduation.

The papers reviewed above show that, besides population censuses and administrative data,
another common source of data on destinations of graduates is generated by pgsaduation
surveys that universities or government agenciesanduct to obtain better insight into the
destinations of their graduates. In New Zealand, such surveys were compiled annually by the
New Zealand Vicet EAT AAT 1 T 008 #1 [Unize6ifieh Rewjzéaland; 4 RA 101e £AA E
Tara), but these surveys were crossectional (students were only interviewed once in the year
following graduation) and were analysed only in simple descriptive terms. In 2011, a

longitudinal survey (the Graduate Longitudinal Study New Zealand GLSNZn = 8,719) was

started (Tustin et al, 2012). Two and a half years after completing the baseline survey, about 70
percent of the respondents participated in the first followup survey. The second and third
follow-up surveys are planned approximately five years and ten years after the basaisurvey.
Theodoreet al.(2018) OOA OEA ' ,3.: O AZET A OEAO -al OE AT A
were comparable with those of other New Zealand graduates at two years pegtaduation, but

strain.

The IDI in New Zealand provides an alternative source of longitudinal data that links

ET &£ Oi AGETT 11 A DPAOOI T80 EITA 1TTAAGETT AT A AAOA
This is the source of the data used irhe present paper. There is only limited published New

Zealand work on graduate destinations. Mahoney et al. (2013) use IDI data to find that five

years after finishing study, the median earnings of young people who complete a bachelors

degree is 53 percentbove the national median earnings and that employment rates also

increase with level of qualification gained. However, neither this research nor other research on
destinations of New Zealand university graduates takes an explicit spatial perspective that

considers how the outcomes are linked to the choice of the region in which to wotk.

Consequently, the present paper is the first to consider the spatial dimension of graduate

destinations in the New Zealand context

10 There is some evidence that for those going abroad study, a return to New Zealand pays off in terms of
subsequent earnings (see Poot and Roskruge, 2013).



3 Description of data and estimation str ategy

3.1 Data

7A OOA 30A00 .:60 )1 OACOAOGAA $AOA )1 AFOAOOOOAOOOA
map their movements over time. Our sample comprises domestic graduates who completed a
gualificationtin 2005 or 2012, and we utilise the corresponding quality of life and business

measures created using 2006 and 2013 census data. Using education data, we identify the

location of their HEI, which must have been attended intramurally. We also observe thdiigh

OAETT1h AT A OEAOA&EI OAh OEITIT A8 1T AAGEI T8 7A 1 AD (
years after graduation and identify whether this was an overseas destination, and if not, in

which urban area of New Zealand they chose to live.

We restrict our sample to individuals who are observed to live in one of 31 main or secondary
urban areas for all three possible locations: home, tertiary institute, and their destination

(noting that destination is recorded separately for two and four years aftermgduation).12 The

top panel of Table 1 presents the total number of graduating students (for whom we have home
location?3) who are included in our final sample for each destination year (i.e. two and four
years respectively after graduation). We observe thahe majority of exclusions, especially for
four years after graduating, occur due to international migration. There are also some

exclusions due to rural area® being either the home, HEI, or destination location.

The second panel of Table 1 outlines theomposition of our final sample (which excludes

OOOAAT OO xET 1T ECOAOA O1 1 OEAO Al O1 OOEAOG AT A OEI
categories proposed by Faggian et al. (2006, 2007) and Faggian and McCann (2009). For each of

two and four years after gaduation, the largest category imon-migrants, i.e. students who do

not leave the home region either to study or following graduation; this group comprises

approximately 60% of the final sample (for both two and four years after graduation). The high

level of urbanisation in New Zealand and the relative concentration of HEIs in large urban

agglomerations contribute to the relatively large percentage of nomigrants. Only a small

11 Qualifications must be level 4 or above, completed intramurally, futime, start no more than one year
following the completion of high school, andnust involve contiguous study. The student must also be a domestic
student and may not enrol in further fulktime study within four years of completion of their 2005 or 2012
qualification. We include summer completions for each year. For example, a Janua®06 completion is included as a
2005 completion.

27 A ET Al OAA ET AEOEAOAI O ET OEA OOxi UAAO8 OAI PI A AOAT EE
COAAOAOGETTh AT A ETAI OAA ET AEOEAOAI O ET OE Becoddpbadater UAAOS OAT
graduation; the latter case may be due to the individual travelling overseas in the intervening period.

13 The 2012 full sample in Table 1 is larger than that for 2005 in part because of improved coverage of home
(school) location within the administrative data through the sample period.

1402 00A1 8 EAOA OAEAOO O1 T ETT O OOAAT AOAAO jOIAlTT O x1T 0Qh



proportion of students study in their home region and then migrate (i.eate migrantsg. Across

these two categories, approximately tweOEEOAO 1T £ OOOAAT 6O ET 1 00 OAI DB

Of the students who study outside the home region (i.eeturn migrants, repeat migrantsand
tertiary stayerg, 66% stay in the HEI region two ye@s after graduation, falling to 48% as the
time from graduation extends to four years. A further sizeable proportion of those who studied
away from home (25% after two years and 31% after four years) returns to the home region,
again emphasising the stron@ 01 1 1 £ OEI | A6 8

A potential concern for our analysis is any bias that the selection criteria may introduce. A
demographic breakdown of the student samples is provided in Table 2. The table also provides
breakdowns of the fields of study (FOS) of studentscross all HEIs, divided into 11 fields of
OO0OAUR DI OO A OiI EGAAS NOAI EXZEAAOEIT AAOACI OUS
We observe that the demographic characteristics of the graduates in the final sample are
consistent with the characteristics of the graduating sample. In a number afstances, we find
that the final sample demographics reflect those of the full sample because of offsetting
characteristics of the two excluded groups (i.e. those who move internationally and those who
move rurally). For instance, university graduates arenore likely to move internationally than

are polytechnic students while the latter are more likely to move rurally. Similarly, natural and
physical science graduates are oveaepresented in international movements and are under
represented in rural movemerts. By contrast, agricultural (and related) students are under

represented in international movements and strongly oveirepresented in rural movements.



Table 1. Sample Composition (number of graduates)

Graduation year 2005 2012
Years after destination 2 4 2 4
Full Sample 10485 10485 17436 17436
- Rural Home, HEI, or Destination 1203 1164 2664 2478
- International Destination 1608 2715 2229 3402
Final Sample 7674 6606 12543 11556
Final sample comprises:
Non migrants 5016 4209 7650 6756
Late migrants 351 498 408 753
Return migrants 480 549 1236 1308
Repeat migrants 198 387 381 837
Tertiary stayers 1629 957 2868 1899

Notes:Nonrmigrantsstudy in the home region and stay there upon graduatlate migrantsstudy in the home region
and then migrate elsewheregeturn migrantsmove to the study region and then return honrepeat migrantamove to
the study region then move away from it, but not back hotegtiary stayersmove to the study region and stay there
upon graduationAny discrepancies in totals are due to random rounding to multiples of three.

Table 2. Demographic Characteristics of Samples

Full International

Sample Movers Rural Movers  Final Sample
Student's HEI Type
University 75.1% 84.3% 67.4% 73.8%
Polytechnic 24.9% 15.7% 32.7% 26.2%
Gender
Male 41.6% 40.9% 36.6% 42.9%
Female 58.4% 59.1% 63.5% 57.1%
Field of Study (NZSCED)
Natural & Physical Sciences 12.6% 13.5% 12.1% 12.4%
Information Technology 2.5% 1.2% 2.2% 3.1%
Engineering & Related Technologies  5.9% 6.3% 4.8% 5.9%
Architecture & Building 3.3% 2.4% 3.9% 3.6%
Agriculture, Environmental & Relatec  1.3% 1.0% 4.2% 0.7%
Health 11.5% 11.6% 12.1% 11.4%
Education 5.5% 4.5% 7.8% 5.2%
Management & Commerce 18.0% 19.5% 14.8% 18.3%
Society & Culture 21.5% 22.7% 20.7% 21.2%
Creative Arts 12.6% 13.0% 11.5% 12.6%
Food, Hospitality & Personal Service  2.5% 2.1% 2.9% 2.5%
Mixed Field Programmes 2.8% 2.2% 2.8% 3.0%

Note that any discrepancies in totals are due to random rounding. The observations in the final
sample are for the fourth year destination only.



The quality of life (QL) and quality of business (QB) measures that we use reflect the
consumption and productive amenities respectively that are available in each location. We
derive thesemeasures formally in the Appendix following the approaches of Roback (1982),
Gabriel and Rosenthal (2004) and Chen and Rosenthal (2008). The derivation shows that
consumption amenities of a location (i.e. QL) can be proxied by a function of local rents osn
local wages. Intuitively, within a spatial equilibrium framework (in which people can shift
location to maximise their utility), a locationwith high rents but low wagesmust have
consumption amenities that make it a nice place to liveotherwise peoplewould move
elsewhereand newcomers would not arrive. For instance,ceteris paribus a sunny coastal

location can pay lower wages and/or charge higher rents relative to a rainy, inland locatiéh.

Similarly, the Appendix shows that productive amenities o location (i.e. QB) can be proxied by

a function of local rents plus local wages. Intuitively, a locatiowith high rents andhigh wages

must havehighly productive amenitesOEAO AT T 06 AZAEOI 68 bPOTI AOAOEOEOU
locate in such a high ast location. Typically, cities with large populations experience

agglomeration economies that enable firms to pay both high wages and high rents; yet many

firms still choose to locate in these expensive locations because of the productive benefits of

doing so!é

7R OADPT OO OEA op OOAAT AOAAOGGE 1, AT Athe" [ AAOOOAC
Appendix.QL & QB measures are standardisé&tto have a mean of zero and standard deviation

of one.Figure 1(sourced from Grimes et al., 2019) depicts the 2013 wags of QL and QB for the

31 locations, where size of circle is proportional to population size.

Two features are immediately apparent from Figure 1. First, there is a strong negative

AT OOAT AGET1T AAOxAAT 11T AAOQETT 06 1 orrelatiol 1" OAI OAO
coefficient r =-0.49 for 2013!8). Second, locations with larger populations tend to be more

productive (i.e. to have high QB) but to have lower QL. The higher QB for larger places is

consistent with agglomeration economies in those locations (M& and Graham, 2013). The

lower QL in these places is consistent with a separate measure of quality of life derived from

subjective wellbeing data. For instance, Morrison (2011) shows that residents in rural locations

5( AT AA OEA PEOAOA OOOI OEET A xACAO6h OIi AGEIi AO OOAA O AAC
16 Preston et al., (2018) document patterns of consumption and productive amenities across locations in New
Zealand corresponding to QL and QB for those locations. They find that places with larger populations tend to have
higher QB (but lower QL) while paces with high QL tend to be sunny, dry, near a body of water (i.e. the sea or a lake),
and close to tourism facilities. There is also some evidence that places with high QL tend to have relatively high
shares of the workforce engaged in education and hitla.
17 Quality of life and business measures have been standardised across 130 urban areas and across all available
census years, 1976013.
18 Similarly, r=-0.50 for 2006.



and smaller towns in New Zealand recat higher levels of life satisfaction than do residents of

large cities such as Auckland.
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Figure 1. QL and QB values, 2013

Table 3. Quality of Life and Business, 31 main urban areas (2005 and 20gfaduates pooled)

Quiality of Life Quality of Business

Location All University Polytechnic All University Polytechnic
Home -0.856 -0.883 -0.772 1.937 2.000 1.743

(0.649) (0.644) (0.658) (1.102) (1.094) (1.105)
HEI -0.921 -0.950 -0.830 2.081 2.153 1.856

(0.618) (0.617) (0.611) (1.008) (0.986) (1.043)
Dest. Year 2 -0.893 -0.923 -0.800 2.027 2.099 1.805

(0.642) (0.637) (0.650) (1.033) (1.011) (1.067)
Dest. Year 4 -0.952 -0.992 -0.836 2.120 2.207 1.867

(0.614) (0.602) (0.635) (0.997) (0.964) (1.047)

Standard deviation in parenthesis. QL & QB measures are standardised to have a mean of z
standard deviation of one.

Table 3 presents the mean and standard deviation of quality of life and quality of business for

each of the four location categories broken down by student location and institution type (the



data are pooled across 2005 and 2012 graduates). We observe thaiversity students grow up
in slightly lower quality of life locations compared with polytechnic students. They also tend to
grow up in places which are better for business. These outcomes likely reflect a greater
prevalence of university students comindgrom the larger cities relative to polytechnic students.
When comparing Home, HEI and Year 4 Destination, we observe that university students
become even more concentrated in places with high quality of business. Polytechnic students
similarly gravitate towards higher QB places to study but then experience no further
progression (on average) in QB following study. This may be driven by the opportunities
available to different types of student once they have completed their qualifications. Given that
polytechnic students include those studying for trades qualifications, they are more likely to
have suitable employment opportunities in the smaller New Zealand towns compared to

university students who typically rely on the larger cities for work (Apatov and Gmes, 2019).

University students tend to migrate over time to areas with lower quality of life. This trend is
consistent over time, except for the second year after graduation, suggesting that some

individuals may be migrating home temporarily.

Figure 2 resents the mean quality of life and business measures for the final sample,
highlighting the behaviour of graduates. We observe the transition, discussed above, towards a
higher quality of business location over time, with a brief period of lower QB dirdly after
graduating. The average quality of life decreases by 0.1 of a standard deviation, whereas quality
of business increases by approximately 0.2 of a standard deviation between home and fourth

year destinations.



Figure 2. Mean quality of life & business by location (all HEI graduates)
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Appendix Figure Al provides the same visual representation of location amenities over time by
fields of study. We observe significant heterogeneity of location choices across the different
fields, consistent with differing opportunities available to each field. For example, management
and commerce students are relatively more likely to congregate in the high quality of business
locations. From Table Al, the two top QB locations are Aucklante largest city, and

Wellington, the capital city. By contrast, agriculture and environment graduates are likely to

remain in places with comparatively low QB which tend to be more rural in nature.

Figures 3 and 4 highlight the average differences betwaéhome and year 4 destination

I TAAOET 108 1, AT A 1" 1 AAOOOAO &£ O COAAOAOAO AAOI
Z being the category where individuals stay in their home locatiog is omitted so that the

Oi 1 OAOOE AAT AAp DARAOAQIAGAWI BB -gEEGT @ ¥k PERA EFGEAAOA
is (0,1], and similarly for the other categories in the graph. More than half of the individuals who

experience a change are observed to lower their quality of life measure from home to

destination, whereas close to twethirds are observed to increase their quality of business

measure. The magnitude of the changes indicates that a relatively small sacrifice in the quality

of life measure does, on average, correspond to a material increasatie quality of business

measure for those whose year 4 destination is not home.

Appendix Figure A2 provides the same representation for the transition from HEI to year 4

destination. Of those who move away from their HEI location, we see considerable



heterogeneity in movement both with respect to QL and QB. A slight majority of graduates
experience a fall in QL through this transition, while QB transitions are almost evenly balanced.
The relatively high proportion of people moving up three standard deviatins in QB reflects

graduates moving from low QB locations to either Auckland or Wellington.

Appendix Figures A3 and A4 decompose the movements from Home to year 4 destination and
from HEI to year 4 destination by the institution type of graduates. The mosnarked differences
occur with the move from HEI to year 4 destination (Figure A4). For this transition, university
graduates have a much more pronounced move towards places with high quality of business

than do polytechnic graduates.

Among the fields of sudy, we again observe a trend of graduates sacrificing quality of life for
guality of business, but with significant heterogeneity in outcomes across the fields of study.
Figures 5 and 6 present the differences in quality of life and business for home ayehar 4
destinations. We observe that management and commerce, creative arts, and engineering &
technology students congregate in higher quality of business destinations. Agricultural students,
on the other hand, choose destinations with comparatively lowneasures of (overall) quality of
business, although it may well be the case that these locations are specifically attractive to
agricultural business activities. Health graduates also, on average, locate in lower QB areas.
Students in all fields of study ee observed to transition upwards in terms of QB and downwards

in terms of QL in the transition from home to year 4 destination.

Figures 7 and 8provide the equivalent representation for the transition from HEI to year 4
destination. Here we see heterogeeity in QL and QB transitions across fields of study, although
most fields stay close to the 45%line signifying little change in access to consumption and
productive amenities in their transition from HEI to year 4 location. Comparing Figures 7 and 8
with Figures 5 and 6 we see that the relatively large changes in QL and QB occur on average in

the transition from Home to HEI and not in the transition from HEI to year 4 destination.
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Figure 3. QB Transitions from Home to year 4lestination (all HEISs)
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Figure 4. QL Transitions from Home to year 4 destination (all HEIs)
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Quality of life (QL) - destination year 4

Quality of business (QB) - destination year 4

Figure 5. QL by field of study for home and year 4 destination (all HEIS)
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Figure 6. QB by field of study forhome and year 4 destination (all HEIS)
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Quality of life (QL) - destination year 4

Quality of business (QB) - destination year 4

Figure 7. QL by field of study for HEI and year 4 destination
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Figure 8. QB by field of study for HEI and year 4 destination
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3.2 Estimation strategy

WeAACET 1T 00 AT AT UOEO xEOE - A&AAAAT SO jpwxoq AiITA
from a discrete set of alternative destination locationsjE ph 8h * Q8 )1 1 00 AAOAF
destinations are the 31 main and secondary urban areas. Expectedlities are modelled in

terms of the characteristics of the destinations, rather than the attributes of thmdividual

graduates?® The utility derived by a representative graduatd, from alternativej, is given by:

Y Tw Q

wherel represents a vector of coefficientse is a vector of observed location attributesvhich
may vary by individual (for example, thedistance from a potential destination to the

ET AEOEAOAIT 6 O EQ iisA rahdbrfedkadtErin witich is dsSufhed tobe independent
and identically distributed type 1 extreme value (Hole, 2007). The difference in errors between

alternative j and base k follows a logistic distribution.

In our full specification, the vector of attributes (» ) for each of the 31 desii AOET T O j O0$A008¢

comprises2o

- Dest. QL: quality of life (QL) in dest. location;

- Dest. QB: guality of business (QB) in dest. location;

- Dest. In(population): logarithm of population of dest. location;

- Dest.3In(population): change in log population over prior intercensal period;

- Dest. to home In(distance): logarithm of distance from dest. to home location;

- Dest. to HEI In(distance): logarithm of distance from dest. to HEI location;

- Dest. is home: dummy variable (=1) if dest. is the same as home location;

- Dest. is HEI: dummy variable (=1) if dest. is the same as HEI location;

- Dest. on home island: dummy variable (=1) if dest. is on same island as home locatitn
- Dest. on HEI island: dummy variable (=1) if dest. is on same island as HEI location.

QL and QB are included to proxy for amenities that complement consumption and production
respectively; population is included since each of QB and QL is correlated with city size so

inclusion of population erables us to test whether any estimated QB and QL effects hold once
we control for city size. It is possible that students are attracted to growing places (e.g. for job

opportunities) or else are deterred from such cities which may have housing shortages or

19 In some specifications, we relax the representative graduagssumption by allowing responses to vary by the
OOOAAT 660 ET OOEOOOEI T OUPA 10 ZEZEAITA 1T £ OOOAUS

20 Each of QL, QB and In(population) are contemporaneous; In(population) growth is over the previous inter
censal period.

21 All our 31 urban areas are on either tk North Island or the South Island of New Zealand.



location mis-matches within the city22 so we also include prior population growth as an

explanatory variable to control for such influences.

We include six spatial terms in our estimation framework. The six variables comprise terms for
the distance of the destination location from the home and HEI locations respectively, plus four
dummy variables. The latter comprise dummies for the destination being the same place as the
home or HEI location respectively, and for the destination being on the same islaasd the HEI

or home location. We hypothesise that students are more likely to locate in their HEI or home
location than other locations, and also be more likely to locate on the same island as their home
or HEI locations, given past indications that a shift island is viewed as being costly (Preston et
al., 2018). In addition, we hypothesise that students will be attracted to locations that are nearer
to their home or HEI location, hence inclusion of the distance variables. Inclusion of the dummy
variablesfor home and HEI in addition to the distance variables reflects a hypothesis that there

is a nontlinear (step change) effect of locating away from the home or HEI position.

The validity of a conditional logit approach rests upon the assumption of indepelence of
irrelevant alternatives (11A), which in the context of location choices may be unrealistic as
unobservable characteristics likely influence preference for locations (Grimes et al., 2017). To
overcome the IlA restriction, we utilise a mixed logit mdel for our analysis which allows
coefficients to vary across individuals (Train, 2009). By allowing some parameters in the model
to be randomly distributed, a mixed logit model is effectively an extension of the conditional
logit model. We assume a muldariate normal distribution for the random parameters so that

the distribution parameters to be estimated are the means and standard deviations of each

random coefficient.

To estimate a mixed logit model, simulation is required and this is computationalbaxing. Given

this computational challenge, and that our focus is on the quality of life and quality of business

of the locations that can be chosen by individuals, we allow just the QL and QB coefficients to be

random across individuals; the standarddeh OET T AT A ££E A EADef.@ ABBA AGT T O/
Dest QB OAOPAAOEOAI U8

22 Grimes and Hyland (2015) show that housing stock changes lag behind population changes in New Zealand
cities resulting in temporarily high housing costs in faster growing cities. Rents are included in pQL and QB
measures but they may be temporarily out of equilibrium due to the lag in housing stock adjustments to population
pressures. If this occurs, then QL and QB will also temporarily deviate from their equilibrium values which reflect
local consumpion and productive amenities.



When pooling students across all HEIs, we include a specification that contains interaction
terms between each of the QL and QB measures and a dummy variable for polytechnic siisle

to identify any differing behaviour by students according tanstitution type. 23

The estimates that we present are based only on observable variables. We have also estimated
an extended version in which we add place fixed effects that represent all uranging

unobservable aspects of each potential location. When we do so, these place fixed effects explain
most of the variation in location choices with no significant explanatory power from QL or QB.
This outcome is not surprising given that we have onlywo waves in our sample and each of QL
and QB exhibit considerable path dependence. Given the loliged property of amenities, which

our QL and QB variables proxy, the place fixed effects capture the impact of these amenities
which are our focus. Consequdly, we restrict our attention solely to the estimates that exclude
these place fixed effects. This means that we estimate the associations between location choices
and observable place characteristics but we cannot be certain that these associations are

necessarily causal.

All equations are estimated with respect to the destination choice four years after graduating.
7A AT 1T AAT OGOAOA 11 OEA &£ 00 UAAO CADP OETAA EO Al
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and four years after graduation.

4 Results

Table 4 reports the conditional logit and mixed logit regression coefficients for student
movements from HEI to their destination four years after graduation. Column (1) reports the
conditional logit estimates for a simple model that contains just population, populationrgwth,
QL and QB. Students are observed to be attracted to places with high population and high
quality of business. Quality of life has no significant effect while students are deterred from

moving to places with high recent population growth.

In column (2) we use the mixed logit model to estimate the same specification with random

variation for the QL and QB terms. The standard deviation term for QL is significant indicating

23 We also tested a specification that interacted a completion year dummy with all variables to test if our
pooling across 2005 and 2012 cohorts is acceptable, and one that interacted a female dummy variable to
highlight any differences in location preferenes by genderNeither set of interactions indicated material
differences by year of completion or gender, and so are not reported.



that students respond in a heterogeneous manner to consumption amenities whilkere is little

heterogeneity apparent with regard to productive amenities.

Columns (3) and (4) present our preferred specification, reporting conditional and mixed logit

estimates respectively, with the spatial terms added. Column (5) extends the mixkit
OPAAEAEAAOEIT OI OAOO EAZA Pi 1l UOAAEIPEMec® OAAT OO0 j C
dummy variable) respond differently to university students with respect to QL and QB.

The results in columns (3) to (5) again indicate that graduates locate in places that have

beneficial quality of business. This effect is weaker for polytechnic students than for university

students. With the spatial terms added, quality of life is also fmd to be an attractor, with

significant heterogeneity in response. By contrast, there is no significant heterogeneity in

response to QB. The interaction terms indicate that the effect on student location choice of a one

standard deviation change in QB reitive to a one standard deviation change in QL is greater for

university students than for polytechnic students.

The relative importance of QB relative to QL for university students is in keeping with the
theoretical prediction (in section 2) that graduates are likely to choose high productive amenity
places at the outset of their careers even if these places have lower quality of life. This
prediction is conditional on the assumption that these graduates have lower rates of time
preference than those whado not embark on tertiary study. The observed heterogeneity in
responses may, in part, reflect heterogeneous rates of time preference across individual

students.

In addition to these estimated responses to our main variables, we see that students are more
likely to locate in larger places, in their home and HEI locations (and islands), and in places that

are close to their HEI and to their home. These spatial responses are all as may be anticipated.

One possibly surprising result across all specificationsithat recent population growth acts as a
deterrent for student location choice. Places with recent fast population growth may face a
temporary housing shortage which pushes up rents temporarily and/or forces new graduates to
locate in unfavourable areas vthin a city. By construction, temporarily high rents will result in
high values for both the QL and QB variables but this may not accurately reflect longer term
equlibrium valuations placed on consumption and productive amenities which are what our QL
and QB variables are designed to represent. The inclusion of lagged population growth

potentially acts as a correction for this dynamic effect associated with temporarily high rents

The significance of the polytechnic interaction term for QB in Table 4 raisehe possibility that
the responses of students from universities and polytechnics to other variables may differ

across institution type. In Table 5, we present separate estimates for university and for



polytechnic students corresponding to columns (3) ad (4) of Table 4. Once we do so, we find
that university students retain greater responsiveness to both QL and QB than do polytechnic
students. There are also some nuanced differences for other variables. For instance, while
students from both types of ingitution are drawn to locate in larger places, this effect is more
strongly observed for university students. University students are also more responsive to

recent population growth than are polytechnic students.

Table 4. Pooled fudents z Destination Year4

n 2) ©h 4) ®)

Dest. In(population) 1.115%** 1.148*** 0.616*** 0.663*** 0.665***
(0.016) (0.018) (0.022) (0.023) (0.023)

Dest.3In(population) -22.405%*  -21.649**  -22.090***  -20.825*** -21.115***
(1.694) (1.706) (2.608) (2.735) (2.741)

Dest. QL 0.048 -0.050 0.348*** 0.220*** 0.250***
(0.033) (0.034) (0.045) (0.042) (0.047)

SD Dest. QL 0.472%* 0.721%** 0.722%**
(0.047) (0.035) (0.035)

Dest. QB 0.218*** 0.157*** 0.515*** 0.434*** 0.494***
(0.035) (0.035) (0.045) (0.045) (0.047)
SD Dest. QB 0.007* 0.007 0.007
(0.004) (0.010) (0.010)

Dest. to home In(distance) -0.085***  -0.087***  -0.087***
(0.006) (0.006) (0.006)

Dest. to HEI In(distance) -0.060***  -0.060***  -0.059***
(0.005) (0.006) (0.006)

Dest. is home 2.544%xx 2.613%** 2.609%**
(0.039) (0.041) (0.041)

Dest. is HEI 2.443%** 2.524%** 2.506***
(0.035) (0.037) (0.037)

Dest. on home island 0.073* 0.1271*** 0.114***
(0.038) (0.039) (0.040)

Dest. on HEl island 0.471%** 0.552%** 0.568***
(0.039) (0.041) (0.041)

Dest. QL * Polytechnic -0.090
(0.073)

Dest. QB * Polytechnic -0.231***
(0.041)

Observations 18162 18162 18162 18162 18162
Log likelihood -35973.2 -35962.9  -16551.3 -164959 -164737

Model 1 & 3are conditional logit models; adels2,4 & 5 are mixed logit models (regression
coefficients reported in each caséjuberWhite robust standard errors in parentheses; *p<0.1,
**p<0.05, ***p <0.01. "Psuedo-squared = 0.423; "Psueddsquared = 0.735.



Table5. University & Polytechnic Students Destination Year 4

University Students

Polytechnic Students

@n 2 ™ 4)

Dest. In(population) 0.679*** 0.720%*** 0.471*+* 0.528***
(0.026) (0.027) (0.042) (0.043)
Dest.zIn(population) -24.172%%* -23.112%%* -14.476*+* -13.186**
(2.985) (3.109) (5.461) (5.769)

Dest. QL 0.408*** 0.258*** 0.182** 0.147*
(0.053) (0.052) (0.086) (0.077)

SD Dest. QL 0.679%** 0.772%**
(0.045) (0.061)

Dest. QB 0.533%** 0.446*** 0.419%*= 0.369***
(0.053) (0.054) (0.088) (0.088)

SD Dest. QB 0.008 -0.010
(0.011) (0.035)
Dest. to home In(distance) -0.090%*** -0.091*** -0.060*** -0.061***
(0.006) (0.007) (0.013) (0.014)
Dest. to HEI In(distance) -0.061*** -0.060%*** -0.057*** -0.063***
(0.006) (0.006) (0.012) (0.013)

Dest. is home 2.442%+ 2.496%** 2.844*** 2.926***
(0.046) (0.048) (0.078) (0.080)

Dest. is HEI 2.465%** 2.525%** 2.216*** 2.339***
(0.041) (0.043) (0.078) (0.082)

Dest. on home island 0.072* 0.115%+* 0.093 0.147
(0.041) (0.043) (0.098) (0.102)

Dest. on HEkland 0.406*** 0.487*** 0.704*** 0.778***
(0.043) (0.045) (0.095) (0.100)

Observations 13512 13512 4653 4653
Log likelihood -12657.4 -12628.0 -38171 -37961

Model 1 & 3are conditional logit models; adels 2 & 4 are mixed logitodels (regression
coefficients reported in each caseHuberWhite robust standard errors in parentheses; *p<0.1

**p<0.05, ***p <0.01. "Psuedo-squared = 0.727; MPsueddsquared = 0.761.

As well as responses to QL and QHfering between university and polytechnic students, it is

guite possible that responses to consumption and productive amenities differ by field of study.

To explore this potential heterogeneity in response, we estimate specifications that allow for

different responses for students from different fields of study (FOS). We base our estimates of

these relationships on the specificatiorin column (4) of Table 4with two added terms in which

we interact a specific FOS with each of QL and QB. Results areortggl in Table 6. Each row of

Table 6 reports results for the impacts of QL and QB for a particular (i.e. separate) FOS equation.



The first two columns report the coefficient on the interaction term between each FOS and QL

and QB respectively. The interagdn term indicates how the QL and QB responses for that FOS
AEEEAO A£OI 1T OEA AOAOACA Al O All hobEdifters FEAT AO8 [ (
significantly from the others in terms of its reaction to QL. Consistent with intuition, however,

the point estimates suggest that Creative Arts and Hospitality graduates are more attracted to

places with high quality of life than are graduates from other disciplines.

With respect to QB, we find that graduates from two fields are less attracted to placegwhigh
guality of business than are other graduates. Health graduates are likely to be required
throughout the country so a high quality of business is not a particular drawcard for these
students. Graduates in the Agriculture and Environmental fields arlikely to situate in smaller
communities servicing rural needs. As shown in Figure 1, smaller communities tend to have
lower overall quality of business (although they are likely to be better suited to agricultural

servicing activities).

Commerce graduges are more likely than the average to locate in places with high quality of
business, consistent with agglomeration economies for these graduates given that larger
commerceoriented cities tend to have high QB. Creative Arts graduates are also more lik&d
locate in such places, potentially reflecting the types of synergies between business and the arts
discussed by Florida (2002).

When we consider the combined coefficients that show the full effect for each of QL and QB
(columns (3) and (4) respectively of Table 6), we find that Quality of Life is an attractor for
graduates in the Sciences, Architecture, Education, Commerce, Sogi€eative Arts, and
Hospitality (plus Mixed). Quality of Business is an attractor for graduates from all fields of study
other than Agriculture/Environment (again noting that these graduates are likely to be

attracted to places with business environmentshat are specifically suited to these fields).
Consistent with our heterogeneity results in Tables 4 and 5, we therefore again observe greater
heterogeneity of response with respect to QL than we do with respect to QB. Quality of Business
is an almost ubiauitous attractor for graduates whereas the location response to Quality of Life

differs more markedly across fields of study.

We gain greater insights into the relative importance of consumption and productive amenities

by calculating the marginal effectof a one standard deviation change in each of QL and QB on

the probability of locating in each city. The marginal effects are derived using our preferred

(aggregated) specification, column (4) of Table 4. We calculate the marginal effectgsrturbing

the QLor QB of a randomly selected urban area for each individual and calculate the change in

the probability of the individual choosing that urban areaThe calculation takes into account the
heterogeneity associated with QL and QB and also takes accun £ AAAE OOOAAT 0860 1
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the non-linearity of the specification.

Table 6. QL and QB responses by Field of Study (FQ3)estination Year 4

Field of study (FOS) QL*FOS QB*FOS QL + QL*FOS QB + QB*FO!
Sciences 0.083 -0.073 0.289*** 0.372%+*
(0.078 (0.047 (0.0749 (0.058
IT -0.203 -0.107 0.024 0.330***
(0.168 (0.100) (0.168 (0.107
Engineering -0.122 -0.010 0.106 0.425***
(0.1496 (0.085 (0.145 (0.092
Architecture 0.290 0.046 0.501* 0.478***
(0.183 (0.109 (0.182 (0.119
Agriculture/Environmental -0.173 -0.332** 0.05%0 0.106
(0.298 (0.1%0) (0.298 (0.155
Health -0.132 -0.325*** 0.109 0.152**
(0.086 (0.05) (0.082 (0.063
Education 0.040 -0.066 0.259* 0.371%**
(0.156 (0.09) (0.155 (0.098
Commerce 0.043 0.314%** 0.262*** 0.705%**
(0.09) (0.059 (0.089 (0.065
Society -0.108 0.012 0.137* 0.441 %+
(0.079 (0.045 (0.079 (0.058
Creative Arts 0.152 0.199%** 0.356*** 0.609***
(0.119 (0.067 (0.115 (0.077
Hospitality 0.217 -0.090 0.433* 0.346**
(0.246 (0.130) (0.245 (0.136
Mixed 0.321* -0.0%0 0.531*** 0.383***
(0.10) (0.109 (0.168 (0.119

Each rowrepresents a separate equation in which a single FOS is entered along with the bas
equation [eqn (2) of Table 5]; each equation includes all variables in the base equation (not

reported). QL*FOS & QB*F@gressiorcoefficients represent the difference @L & QB for that

FOS relative to all other fields. QL + QL*FOS and QB + QB*FOS is the linear combination ¢
base QL and QRgressiorcoefficient and thé=OS interaction term with QL or QB.

HuberWhite robust standard errors in parentheses; *p<0.3p<0.05, ***p <0.01.

Table 7 reports the (percentage point) marginal effects (plus standard errors) for each location
with respect to a one standard deviation change in QL or QB. QB has a significant effect on
student location choice for all cities, while QL has no significaeffect for any location. The latter
result reflects the estimated heterogeneity in preferences with respect to consumption

amenities. If students are locating on the basis of prospective jobs and incomes (i.e. with respect
to QB) it is reasonable to consler that there will be little heterogeneity with respect to the

effect of productive amenities (except, perhaps, for the small number of graduates in the

e



Agriculture/Environment field, as observed in Table 6). By contrast, tastes with respect to

consumption amenities may differ widely across students. Thus a rise in QB is likely to have a

similar effect on location choice for different types of students whereas there is less

predictability about whether any particular student will be attracted to a specifidoundle of

consumption amenities in different locations.

Table 7. Marginal effects of a 1 SD change in QL and QB on (percentage point)
probability of locating in city

Quality of Life

Quality of Business

Marginal Effect

Standad Error

Marginal Effect

Standard Error

Whangarei
Auckland
Hamilton
Tauranga
Rotorua
Gisborne
Napier-Hastings
New Plymouth
Wanganui
Palmerston North
Wellington
Nelson
Christchurch
Dunedin
Invercargill
Kapiti
Blenheim
Pukekohe
Tokoroa
Taupo
Whakatane
Hawera
Feilding
Levin
Masterton
Greymouth
Ashburton
Timaru
Oamaru
Rangiora
Queenstown
Overall

0.303
3.377
0.879
1.046
0.355
0.278
1.089
0.327
0.198
0.578
1.406
0.972
1.607
1.455
0.224
0.745
0.442
0.201
-0.056
0.256
0.262
0.020
0.143
0.199
0.247
0.089
0.063
0.111
0.129
0.174
0.428
0.569

0.396
6.741
1.515
1.737
0.469
0.437
1.864
0.467
0.260
0.790
3.502
2.320
2.664
2.241
0.339
1.896
0.914
0.286
0.973
0.382
0.427
0.127
0.214
0.340
0.420
0.137
0.103
0.183
0.208
0.304
1.306
1.053

0.232***
3.138***
0.875***
0.458***
0.272%**
0.156***
0.527***
0.277**
0.121***
0.470***
1.862***
0.349%**
1.355***
0.960***
0.186***
0.222%**
0.166***
0.109***
0.117***
0.124***
0.1171***
0.068***
0.070***
0.081***
0.114***
0.058***
0.069***
0.124***
0.065***
0.075***
0.118***
0.420***

0.017
0.364
0.096
0.036
0.021
0.007
0.034
0.025
0.001
0.040
0.242
0.027
0.154
0.092
0.014
0.012
0.009
0.010
0.008
0.009
0.005
0.005
0.003
0.001
0.005
0.003
0.006
0.008
0.002
0.006
0.013
0.041

Standard errors are derived from 100 random draws for each of the QL and QB coefficients to
calculate the marginal effect of a one standard deviation increase in each measure, ceteris
paribus. The overall marginal effectfor each of QL and QB the average of all the changes in
probabilities across all the randomly selected urban areas.



Despite the insignificance of QL due to this heterogeneity in tastes, we observe that the point
estimate for the overall QL marginal e#ct is, on average, slightly larger than that for QB. We

also observe that the relative size of marginal effect for QL versus QB varies widely across cities.
For instance, in Wellington, a change in QB has a greater marginal effect on its attractiveness to
graduates than does a commensurate change in QL. In most other cities, the point estimate of
the marginal effect from a QL change is greater than that for a QB change (albeit calculated with

considerably less precision).

Another clear distinction is related to city size. For instance, the marginal effect of QL for

Auckland is over 12 times that for Whangarei, while for QB the ratio is 17. These differences

AAAT OAET ¢ OF OEUA AOA OI AA AgpAAOAA CEOAT OEAO
Whangarei; hence there will be a greater extra flow of students to Auckland than to Whangarei

following a commensurate change in QL or QB.

In order to abstract from this population size effect, Table 8 presents the estimated marginal
effect for each city (olumns (1) and (2) in the table4) as a proportion of its usually resident
population (URP; column (3) in Table 8) in 2013. While thabsolute population-adjusted
figures in the final two columns are not easily interpretable, theelative sizes are illuminding.
The marginal effects relative to population size in the major cities tend to be lower than in
smaller places. Given that the large cities have tertiary institutions (including universities) this
result is as expected since many students stay in tharse place as their HEI location and so

their location choice is less driven by productive and consumption amenities.

Smaller places that are relatively good for business, such as Tokoroa (see Appendix Table Al),
have a large populatioradjusted marginal dfect for QB, whereas places with poorer QB (such

as Levin) have a comparatively low populatioradjusted QB effect. Places that have highly rated
consumption amenities such as Nelson and (especially) Queenstown have a large population
adjusted marginal efect for QL relative to places with poor existing QL (e.g. Tokoroa or
Hawera). Thus, the results are consistent with the principle of comparative advantage: Places
that are good for business increase their attractiveness to graduates further by enhancingth
business environment while places that are good to live in become more attractive by enhancing

their consumption amenities.

24 Columns (1) and (2) of Table 8 are expressed as changes in probabilities rather than in percentage point terms
and so thecoefficients are one percent of those in columns (1) and (3) of Table 7.



Table 8. Population adjusted marginal effects

Marginal effect (ME) Population Ratio of ME to URP

QL QB (URRB mill) QL/URP QB/URP

Whangarei 0.00303 0.00232 0.04917 0.06159 0.04719
Auckland 0.03377 0.03138 1.30883 0.02580 0.02398
Hamilton 0.00879 0.00875 0.20345 0.04322 0.04301
Tauranga 0.01046 0.00458 0.12041 0.08683 0.03804
Rotorua 0.00355 0.00272 0.05327 0.06667 0.05106
Gisborne 0.00278 0.00156 0.03269 0.08511 0.04772
Napier-Hastings 0.01089 0.00527 0.12222 0.08911 0.04312
New Plymouth 0.00327 0.00277 0.05269 0.06204 0.05258
Wanganui 0.00198 0.00121 0.03809 0.05205 0.03177
Palmerston North  0.00578 0.00470 0.07820 0.07397 0.06010
Wellington 0.01406 0.01862 0.37713 0.03729 0.04937
Nelson 0.00972 0.00349 0.06056 0.16055 0.05763
Christchurch 0.01607 0.01355 0.35335 0.04548 0.03835
Dunedin 0.01455 0.00960 0.11202 0.12989 0.08570
Invercargill 0.00224 0.00186 0.04790 0.04679 0.03883
Kapiti 0.00745 0.00222 0.03950 0.18861 0.05621
Blenheim 0.00442 0.00166 0.02930 0.15095 0.05666
Pukekohe 0.00201 0.00109 0.02653 0.07577 0.04109
Tokoroa -0.00056 0.00117 0.01271 -0.04395 0.09202
Taupo 0.00256 0.00124 0.02186 0.11728 0.05671
Whakatane 0.00262 0.00111 0.01793 0.14585 0.06189
Hawera 0.00020 0.00068 0.01122 0.01824 0.06061
Feilding 0.00143 0.00070 0.01482 0.09646 0.04722
Levin 0.00199 0.00081 0.01944 0.10242 0.04167
Masterton 0.00247 0.00114 0.02010 0.12310 0.05672
Greymouth 0.00089 0.00058 0.00966 0.09263 0.06004
Ashburton 0.00063 0.00069 0.01847 0.03436 0.03736
Timaru 0.00111 0.00124 0.02705 0.04093 0.04584
Oamaru 0.00129 0.00065 0.01305 0.09910 0.04982
Rangiora 0.00174 0.00075 0.01502 0.11589 0.04994
Queenstown 0.00428 0.00118 0.01150 0.37171 0.10259

Note: The marginal effect is expressed in terms of the raw probability (rather than in

percentage points).



5 Conclusions

We analyse the withincountry location choice of HEI graduates in New Zealand following their
studies. Specifically, we focus on the movements of graduates whose home, HEI and destination
four years after graduation are each within the 31 maimnd secondary urban areas of New
Zealand. The estimation sample comprises over 18,000 students out of two graduating cohorts.
We also report descriptive statistics summarising destination choices of graduates two years

after graduation.

We bring together the literature on graduate location choice with that on locational amenity
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and Chen and Rosenthal (2008). A place with high quality of life has beneficial consumption

amenities, so residents are prepared to accept high rents and/or low wages. A place with high

quality of business has beneficial productive amenities, so firs are prepared to pay high rents

and high wages.

At a descriptive level, we find that students tend to move from home to HEI to fourth year
destination on a gradient of falling quality of life and rising quality of business. The negative
correlation between the two quality measures reflects the findings of Morrison (2011) and
Preston et al. (2018) that larger cities have lower quality of life, perhaps because of congestion,

while enjoying agglomeration benefits (Maré and Graham, 2013).

The trajectory ofgraduate migration reflects one of a drift towards the larger settlements. One
slight interruption to this pattern is that graduates tend to revert two years after graduation to
lower QB and higher QL places relative to their HEI, before their longer terlocation choice
favours places that are better for business. The direction of movement to a higher quality of
business location from home to fourth year destination occurs, on average, for students across
all fields of study, though the direction of movemet differs between HEI and destination

reflecting different skill demands in different places.

yT T TAATTETC OEA OAI AOCEiI T OEED AAOxAAT COAAOAOAQE
we confirm the positive association of graduate destination chog&with the locational quality of
business, with very little heterogeneity of response. We also find that a higher quality of life

helps to attract graduates to a place, but the response to quality of life displays considerable
heterogeneity across graduats. The effects of each type of amenity are stronger for university
graduates than for those from polytechnics. We also find a strong pull of home for many

students, plus a pull to remain in the chosen HEI destination, while a larger population also acts



asan attractor. By contrast, graduates are less likely to locate in places that have had recent

high population growth, possibly reflecting temporary housing constraints.

Relative to other graduates, those with Management and Commerce qualifications areratted

to places with a high quality of business while Creative Arts graduates are attracted both to

bi AAAO xEOE EEGCE NOAI EOU 1T &£ AOOET AOO AT A EECE
places with high QL may reflect the preferences of thosehw study in the creative arts. The

attraction of both Creative Arts and Commerce graduates to places with high QB is consistent

with the beneficial effects for cities that mix bohemian and business elements (Florida, 2002).

Our estimates indicate that plaes with already high quality of business are the places that
would benefit most in terms of graduate location choice through further increases in productive
amenities, while those with already high quality of life would benefit most through further
increases in consumption amenities. Thus our results are consistent with the principle of
comparative advantage in which places can leverage their existing strengths in order to act as

drawcards for recent graduates.

Our results for graduates can be contrasted wh those of a recent study (Grimes et al., 2019)
OEAO AgAI ET AA OEA 1 -wdko@&A T A A&A yigahddPadiltgmitd OE T A
New Zealand. That study found that New Zealand residents of this ageoup are primarily
attracted to places with high quality of life rather than by quality of business, while recent
migrants to New Zealand are attracted to places with high quality of business rather than high
quality of life. The locational choices of recent graduates contain elements of each of énéso
categories of migrant, although the observed shift of graduates towards productive places has a
greater consistency with the behaviour of recent international migrants. Both international
migrants and graduates are at the outset of their working caers within New Zealand, and so
guality of business is likely to be more important for these groups than it is for established
workers. A pattern of locating early in life in places with high wages, even if they have low
consumption amenities, is consistenwith lifetime utility maximisation for those with a low rate

of time preference (Grimes et al., 2017).

While our estimated impacts are based on associative relationships, the results may be useful
for local decisionrmakers when it comes to planning for tie demographic and skills composition
of their local settlement. For instance, decisions that favour the strengthening of productive
relative to consumption amenities are more likely to result in a higher proportion of Commerce
and Management graduates thamwould policy decisions that favour consumption amenities.
Not only will local decisions regarding amenities affect the international migrant versus local
resident composition of the population, but they will also influence the type of local graduate

that is attracted.
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Appendix

We use the approach of Gabriel and Rosenthal (2004) and Chen and Rosenthal (2008, based on

21T AARAESO jpwwcq ODPAOEAI ANOEI EAOCEOI 11T AAT R O A&
guality of business (QB) for eaclhocation. We assume that wrkers and firms choose to locate in

one of C different (ad separated) cities, indexedkEp h 8 h#8 &EOI O OOA i1 AEI AQ
(immobile) land inputs to produce a tradeable goodY). Workers provide a constant amount of

labour, earning a locally determined wage {§ ), all of which they spend ona combination of

housing (O) and consumption of Y. The price of housing i is determined locdly while the

traded good sells at the same pricery  p everywhere.

Gties have different endowments of(a vector of) productive & consumptionamenities © ).
Workers gain utility (Y ) from their consumption of housing and consumptiorgoods, and from

local amenities in cityc, where the utility function is given by:
Y Q6 0 (A1)

Each workerlocates in the city that maximizes their utility.! x17 OEAO08 O isAGPAT AEOOOA
determined by city-specific wagesso equalsb . They allocate expenditure to housing and goods

consumption according to first order conditions:
0 -0 (A2)
» —0 (A3)
These conditions yieldindirect utility:
1 Qe —— (A4)
where |l | p |
Firm j produces® using landO and labour0 , at pricesi and 0 respectively:
®w Qo 00 (A5)

Profit maximisation under perfect competition yieldsfirst order conditions for housing and

labour, and a marginal cost function

0o I — (A6)

0 p I — (A7)

n —— p (A8)



where |l [ p T

Spatial equilibrium requires that indirect utility and marginal costs are equalised across cities,

implying (where *“is the referencelevel of utility across cities:
i0 I Qo (A9)
and i 0 7j 1'Q0o (A10)
In logarithmic terms, after normalising’” p and rearranging terms,(A9) and (A10) become:
p 11 11"Qd —I 0 110 k06 (A11)

and 1T Qb LT I 10 kKOO (A12)

Thus quality of business is derived as a function of rents plus wages in each city, while quality of

life is defined as a function of rents minus wages.

In our empirical work, we use census data for each time period and each city to estimé#te
quality-adjusted rent premium in locationcat timet [i.e.In(i )] where rents are quality
adjusted for thenumber of rooms, number of bedrooms, dwelling type and available heating
typesin each dwelling. Census data is used alsodstimate the quality-adjusted wagepremium

in location cat time't [i.e.In(0 )] where wages are quality adjusted fomge, gender, ethnicity,
industry, birthplace, religion and qualifications In each case, the chosen correlates reflect data

available within the census. Based oaggregate data, we sét, the coefficient on land (labour) in

06 Tl 110 (A13)
and 00 ™I 0 110 ) (A14)
We calculated & and0 0O for 130 urban areas in New Zealand, standardising their values to
have mean zero and standard deviation one (across all 130 areas)rBor analysis, we use the
op OOAAT AOAAO OEAO AT OOAOPITA O1 30AOEOOEAO . Ax
where, consistent with Preston at al. (2018), we aggregate several contiguous urban arasVe

utilise data for two census years, 2006 ath2013.

25 Northern, Eastern, Southern, and Western Auckland are aggregated as Auckland. Wellington, Lower Hutt,
Upper Hutt, and Porirua are aggregated as Wellington. Hamilton, Cambridge, arel Awamutu are aggregated as
Hamilton. Napier and Hastings forms NapieHastings. Brightwater is designated as part of Nelson.



Appendix Tablel. Urban Area Quality of Life and Quality of Business

Quality of Life Quiality of Business
Urban Area 2006 2013 2006 2013
Ashburton -0.563 -0.831 0.610 1.261
Auckland -1.594 -1.117 3.324 2.691
Blenheim 0.423 0.483 0.333 0.087
Christchurch -0.321 -0.368 1.344 1.402
Dunedin 0.196 0.111 0.552 0.466
Feilding -0.404 -0.026 0.265 0.055
Gisborne -0.588 0.112 0.281 -0.303
Greymouth 0.084 -0.401 -0.198 0.439
Hamilton -0.901 -0.839 1.609 1.379
Hawera -1.323 -1.469 0.640 0.900
Invercargill -0.318 -0.512 0.202 0.314
Kapiti 0.600 0.484 0.446 0.539
Levin -0.173 0.142 -0.300 -0.524
Masterton -0.162 0.128 0.067 -0.015
NapierHastings -0.058 0.221 0.513 0.167
Nelson 0.503 0.797 0.622 0.300
New Plymouth -0.657 -0.695 0.868 1.139
Oamaru 0.244 -0.026 -0.810 -0.256
Palmerston North -0.733 -0.513 0.895 0.630
Pukekohe -0.747 -0.171 1.900 1.267
Queenstown 0.133 1.094 2.357 0.911
Rangiora 0.197 0.265 0.745 0.796
Rotorua -0.730 -0.501 1.131 0.698
Taupo -0.300 -0.146 1.152 0.783
Tauranga 0.037 0.112 1.089 0.831
Timaru -0.475 -0.774 -0.005 0.379
Tokoroa -2.147 -2.578 0.847 1.006
Wanganui -0.512 -0.447 -0.295 -0.486
Wellington -1.803 -1.385 2.832 2.517
Whakatane -0.196 0.100 0.600 0.123
Whangarei -0.852 -0.532 1.070 0.728

Quality of life and business measures are standardised to have a mean of zero and stal
deviation of one, across 130 urban areas, and across each census for whichadaitakde;
19762013.
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Appendix Figure 1. QL and QB by Home, HEI and destination locations, by field of study



Number of students

41 2YSG26y 3 6Knyldzz 2NI oA3d OAlGe s YAfEtSYyyAltakég ¢KS SO02y2YA

Appendix Figure 2. QL and QB Transitions from HEyéar 4 destinatiorg All graduates
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Appendix Figure 3. QL and QB Transitions from Home to year 4 destinatiamiversity and polytechnic graduates

a7



Number of university students

Number of university students

a1 2YSG26y 9 o6KnyldzZ 2NJoA3d OAdle g YAffSyyAlft

Year 4 Destination QL - HEI QL Year 4 Destination QL - HEI QL

1,000 4007
2
800-] &
E 3004
w
Q
c
600 5
Q
> 200+
o
o
400 - S
@
Ke)
E 100+
2004 z
0- 0-
-4 -3 -2 -1 1 2 3 4 -4 -3 2 -1 1 2 3 4
Number of observations with zero difference: 10134. Number of observations with zero difference: 3693.
Year 4 Destination QB - HEI QB Year 4 Destination QB - HEI QB
800 2504

200
600

150
400+
100+

200+

Number of polytechnic students

50

-4 -3 -2 -1 1 2 3 4 -4 -3 -2 -1 1 2 3 4
Number of observations with zero difference: 10134. Number of observations with zero difference: 3693.

Appendix Figure 4. QL and QB Transitions from HEI to year 4 destinatigriversity and polytechnic graduates
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