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Abstract

The age structure of the population has important implications for economic development and planning. Internal migration affects the age structure of regional populations and, therefore, the regional tax bases and public expenditures. Because migration rates are highest among young adults, the location choice of this group is most influential in this context. We study the choice of location among two cohorts of individuals born in 1974 and 1976, respectively, using detailed micro information available from Swedish population data registers on individuals, and by characterizing locations by aggregation of available micro data. The choice between enrolling and not enrolling in tertiary education, as well as the choice of location is estimated using a nested logic model. 
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1. Introduction

The age structure of regional populations is a major determinant of regional economic performance and regional tax bases. Population ageing means an increased support burden for the society via two simultaneous mechanisms - increased demand for public sector services along with a decreased tax base. In most developed economies, both mechanisms affects local/regional public budgets negatively although impacts differ depending on public sector commitments, the nature of tax regimes and redistribution schemes between jurisdictions within nations.  Fertility, mortality, and migration determine the change in the age structure of regional populations. Migration over longer distances is mostly undertaken by young individuals, while migration rates after mid-life are very low and most moves are then primarily motivated by residential market conditions and takes place within regional jurisdictions. Therefore, the location decisions of young individuals, being in a phase of the life cycle where most are leaving their parental home, is one of the main determinants of how residential location choice will affect the age structure of regional populations. Most of the nest-leavers in Sweden are also leaving high-school for the labor market or enrolling in further studies. Earlier research on migration indicates differences over the life cycle, not only in the migration rates, but also the age-varying influence of employment opportunities, regional fiscal variables, and amenities (e.g. Greenwood, 1989, Greenwood, 1997, Clark and Hunter, 1992, Westerlund and Wyzan, 1995, Ferguson et al. 2007). Over the last few decades, enrollment in tertiary education has increased sharply and is now, perhaps, the major underlying factor behind long distance migration among young adults.
   
The purpose of this study is twofold. First, to measure the association between the shares of old people in a region and the young individual’s preference for that region. Second, to estimate the effects of young adults school accomplishments and the regional supply of post secondary education on the choice of location. The former may not necessarily be subject to causal interpretations. However, because of the implications for regional public budgets and regional growth, the mere partial correlation, while holding other factors constant, is of substantial interest. If young individuals, especially those who invest in further education, systematically opt for regions with lower shares of older people, the cumulative effects of an ageing population may become severe in some regions. It is quite obvious from official population statistics for many developed economies that young individual’s tend to migrate from some regions with a depressed economy and a high share of senior citizens. This is, for example, an apparent pattern in some parts of the US, Canada, and in the EU, e.g. within inland areas of the northern regions of Finland, Norway, and Sweden. It is, however, a less clear pattern in regions with higher population density and better commuting options – regions where the majority of the population is located. The present study is based on individuals starting out in the most northern region in Sweden (Övre Norrland), which can be roughly characterized as having an economically depressed inland, and prospering regions with net-in migration at the coast of Bothnia.  

In addition to quantity effects from migration-induced changes in labor supply, the “quality” of human capital is important for the evolvement of future regional incomes and tax bases. Earlier research shows that the educational level of the regional work force is positively correlated with growth in regional incomes and population growth (e.g. Glaeser et al1995, Clark and Murphy 1996, Glaeser and Saiz 2004, Partridge et al. 2008, Whisler et al. 2008, Iranzo and Peri, 2009). It is also found that an individual’s grades in secondary school correlate positively with sorting into university education, mobility, and future incomes. Since migration from more rural regions to education in university towns is typically not followed by return migration, the effects of the location decisions of the young is likely to have long-run implications for the population age structure in rural areas outside commuting distance to urban areas. On the other end of the scale, university graduates tend to locate in or near larger cities and metropolitan areas (e.g. Costa and Kahn 2000, Elvery 2010), thus reinforcing the differences in regional age distributions and local public sector revenues and costs.
                

While the determinants of out-migration have been examined in numerous studies based on micro data, the choice of location in an interregional context in developed economies has been paid little attention (for exceptions and further references see e.g. Knapp et al. 2001 and Détang-Dessendre et al. 2008).
 Knapp et al. examine the choice of location of intra-metropolitan and inter-metropolitan migrants in the U.S., and they distinguish between locations in central city and suburbs for inter-metropolitan movers. Their findings indicate anticipated direction in effects but different “push” and “pull” impacts of location attributes such as job growth and sunny days.  Détang-Dessendre et al. (2008) studies the location choice in France for individuals of working age. They distinguish between three different types of location settings: urban, suburban, and rural, and find that young people are most attracted to large labor markets. There are also a few other studies pertaining to specific groups and their location choice; Åslund (2005) focuses on where immigrants choose to relocate while, Duncombe et al. (2001) studies the choices of the retired population. The latter study finds that retired individuals are repelled by areas with higher taxes and housing costs.

We examine the choice of region for two entire cohorts of young individuals starting out in the north of Sweden. Data is from the Swedish population registers and pertains to individuals being 19 years old in 1993 and 1995 and their choice of residential location observed in 1995 and 1997 respectively.
 Our study contributes to earlier research within this field in two major ways. Firstly, the data offers rich information on individual and family characteristics, such as, individual performance in secondary school, the location of parents and siblings, and retrospective information on the families’ location in the past. We are thus able to control for the individuals’ grades as a measure of individual ability and potential for further investment in human capital after leaving high school. To the extent grades correlates with productivity in a broad sense, we may identify a crucial feature of regional allocation of human capital. The location of close relatives is an important piece of information because it reflects family ties, place attachment, accessibility to information, and other network utilities, see e.g. Mulder and Cooke (2009). Secondly, we consider the interrelation, between the choices of enrolling (or not enrolling) in further studies simultaneously with the choice of location. About half of the high school graduates in OECD countries enroll in tertiary education, in many cases necessitating interregional migration.  In Sweden, the enrollment rate stands at 38 percent but it is increasing. Previous research has shown that regional accessibility to university education affects both the probability for enrollment and mobility (see e.g. Sá et al. 2004). This underlines the need to model both enrollment and the choice of location jointly. We estimate a nested logit model for these two processes. In addition to information on the individual’s school achievement, the Swedish population register data also allow control for the parent’s educational attainment and income, and the individual’s attachment to the labor force. All are important attributes to identify the selection into higher education. Our results confirm the expected positive sorting on grades in secondary school into enrolment in further education. But they also indicate that young individuals who invest in further education prefer locations with a lower share of individuals above retirement age. This association is not consistently supported by data for those who do not pursue additional education after leaving high-school. Another finding is that young adults are attracted by locations with higher tax bases. We also find strong support for the importance of family related place attachment for the location choice of young adults. 
The theoretical framework underlying the empirical model for enrolment into further education and location choice is presented in the next section. Section 3 provides data definitions and descriptive statistics. The empirical model and results are given in Section 4 whilst Section 5 concludes. 

2. Random Utility Model

Given a set of alternative choices, neoclassical economic theory states that the individual chooses the alternative which generates the highest utility. Assuming rational behavior, if Ui > Uj the individual will always choose alternative i over j. However, in the case that unobserved random variables enter the utility function, the choice of location may seem irrational according to deterministic versions of utility maximization models. The Random Utility Model (RUM, Marschak 1960, Marschak et al. 1963) allows for random elements, which was exploited by McFadden (1978) in an application to the choice of residential location. The RUM can be expressed in terms of  a deterministic part, V, and an error term, ξ, which reflects the (ex ante) uncertainty regarding the utility from  each specific choice:

Ui = Vi + ξi

The deterministic component may contain attributes of the individual, such as, contextual circumstances of the individual affecting preferences or restrictions (e.g. characteristics of the family and work place), as well as geographical, spatial, and environmental conditions (e.g. regional labor market conditions, regional supply of public goods, and climate). The random component makes the theory less restrictive than deterministic models and more consistent with observed gross migration flows.  For example, it is consistent with migration flows in both directions between two regions even when systematic individual and regional attributes are identical. 

In empirical applications, the deterministic components are only partially observable whilst the random component contains not only white noise.  It will reflect unobserved heterogeneity in basically deterministic components, e.g. incomplete information on attributes of locations, unobserved differences in an individual’s ability to process information or unobserved characteristics of family ties affecting location decisions.

In this study, we analyze both the choice of pursuing further studies (or not), and the choice of residential location as functions of deterministic elements including characteristics of the individual, the family and attributes of locations. Making no assumptions regarding a specific sequence between the two interrelated choices, the empirical model is specified and estimated as a nested logit model as presented in Section 4.    

3. Data

The register data used in this study is from the Linnaeus Database
 at the Centre for Population Studies at Umeå University, which contains information from four different databases in Sweden. Micro-data on individual and family characteristics are mainly from the population registers of Statistics Sweden (SCB)
. Apart from having an individual ID, all individuals also have a family ID, making it possible to sort out information on parents, siblings, and partners. Our sample includes 19 year old individuals residing in the northern part of Sweden comprising of the counties of Västerbotten and Norrbotten (Region SE-08 according to the European NUTS2-classification).
 The sample used in this study encompasses two different birth cohorts: individuals born in 1974 and 1976. The studied population includes all the individuals born in the respective year and who where living in Sweden in 1990 and were residents in the North at age 19. 

The initial locations are defined as places of residence in 1993 and 1995, for the cohorts 1974 and 1976, respectively. In order to capture the first move away from the childhood home, we study the choice of location of the individuals in 1995 for the older cohort, and in 1997 for the younger one. The particular time points of observation are chosen to set the age of the individuals at the initial location at 19, which is the year that the majority of the Swedish population finishes three years of secondary school (high school)
. Normally, the first move away from the parents takes place shortly after graduation from secondary education. A two year gap is chosen to allow for eventual lag in the decision to relocate. Even though many decide to enter the labor market or start their further education right away, there may be a delay between finishing secondary education and nest leaving. 

The empirical model include two dependent variables; an indicator of whether the individual have enrolled in further education or not, and an indicator of the choice of location. The former is a dummy variable which is equal to 1 if they have received any student benefits during 1995 (cohort 1) and 1997 (cohort 2). Since we can only observe that an individual are receiving student benefits, we cannot differ between types of further education and therefore may be either university studies or complementary high school studies (Komvux). 
Location choices
Theoretically, virtually all places on the planet are possible locations. In reality, the observed choices are strongly determined by the initial location and limited to a relatively few regional destinations outside the initial location. The latter pertains to empirical applications where regions are defined as larger geographical units, e.g. by functional commuting areas, socioeconomic type, or as larger administrative/political jurisdictions. Another basic feature of interregional migration in developed economies is stability in the origin-destination flow pattern, at least in the short run. Most people stay put, most migrants move short distances, and long distances moves are mainly headed to the largest population concentrations within a region and to the nation’s largest cities. In the Nordic countries, as well as in many other developed countries, decentralization of higher education has created regional university towns which have become growth centers with expanding commuting areas, and have increasingly become attractive as locations, not only for students. 

Therefore, the most probable choices of an individual will differ depending on the initial location. This is due to the big difference in the general spatial population distribution of regions and substantial regional differences in distances between cities/urban areas in other parts of Sweden. This is reflected in observed origin-destination migration patterns. We therefore focus our study on 19 years old starting out in one region in Sweden, in this case the most northern Swedish region according to the European NUTS 2 classification. The region chosen has a total population of about 500 000, it represents a mixture of rural and urban locations with large variation in regional attributes, ranging from a sparsely populated and economically depressed inland to growing urban areas with university towns at the coast of Bothnia. It has also relatively large migration flows over longer distances within the region, as well as a considerable migration interchange of young people with the rest of Sweden. The gross outflow destinations are primarily neighboring locations and the metropolitan area of Stockholm.
The definition of the choice set of locations is based on observed migration in previous years and commuting patterns. Table A1 in appendix show the coding of seventeen locations in the choice set, four within the northern region and thirteen in the rest of Sweden. An individual recorded in cohort 1 as living in the northern region in 1993 would by 1995 be observed in one of the locations listed in the table, which includes the initial location in 1993. The list of alternatives is finely graduated near the place of origin so as to include many local options and becomes very sparse for places further away. Although all municipalities are obliged to offer adult education by law, and all universities offer some distance education, locations with universities have been separated from those without such opportunities.  

Explanatory variables
The covariates in the empirical model include measures of individual characteristics, family characteristics, and attributes of locations. Individual characteristics include indicators of employment history, e.g. income and unemployment benefits, gender, parental education, parental incomes, and the individual’s grade point average in ninth grade. In line with results from previous studies, the chance of continuing to further education is expected to increase for females, for those with higher parental education, and those with higher grades.  It is more of an open question as to whether labor force participation during high school education is predictive of further schooling or not.  It could therefore indicate a relatively higher opportunity cost to enroll in education or, for other reasons, an early decision not to pursue additional investment in education. Participation may also interfere with school or it could be a part of a program to place the student in the labor force. Therefore, labor force participation would presage the no school choice. Another possibility is that participation is an expected extra-curricular activity and evidence of high achievement, speaking in favor of higher probability of further education. The data on the alternative locations in the choice set includes person-specific attributes and general attributes of locations. The person-specific location attributes are the presence of a parent or sibling in the location, which is expected to be attractive.  The definitions of the variables are given in Table A2 in the appendix, descriptive statistics of the regional and the individual attributes are given in Table 1 and 2 respectively.

[TABLES 1a, 1b, and 2 about here]

Table 3 shows the sample mean of the regional variables for the location choice. House prices are an indicator of cost of living but may also be an indicator of location attractiveness. This also applies for young individuals who typically are not home owners. Thus, the effect of house prices on location choice can be positive or negative. The variable Tax base is essentially determined by regional per capita income from employment (including self-employment). This variable may be problematic to incorporate together with other regional attributes in estimations. To some extent it is expected to reflect wage levels, employment rates, age structure, and the value of property in a location. It could indicate a more expensive place to live or a more thriving economy, and so its sign is not clear a priori.
  The employment rate should be attractive to at least the non-students, and university places should be attractive to at least the students. Finally, the percentage of those over the age of sixty five in an area may discourage in-migration and promote outmigration of young people for the following reasons: 1. Young people are repelled by older people and the economic infrastructure needed to sustain them; 2. It is a negative measure of young population and their economic infrastructure - schools, clubs, bars, etc.; 3. It measures latent characteristics of the shrinking population in economically depressed locations, which is also a proxy for abandoned mining and farm towns rendered obsolete by the industry and newer occupations in the service sector.  

Apart from this migration theory also states the importance of the conditions of the initial location (e.g. Greenwood 1997).  This would suggest that a larger part of the population will move from regions with poorer conditions than from those with better conditions.  In the case of younger adults, the selection process of where to live might look different from the whole population. The might value different attributes of a location. Here we believe the number of admission places into tertiary education will be important for the decision making, especially for the individuals that are continuing their education.  

Distance between locations is correlated with direct costs for migration and information costs. Probably more important, distance is still a main determinant of costs for important social interactions despite new technologies of communication. Locations further away are generally associated with higher costs. This may not be true if family members or closest friends are located in distant locations. We do not observe the locations of friends, but the data do allow us to control for the locations of parents and siblings, which we believe are important pieces of information. The Sibling in choice indicates in which of the possible location choices a sibling lives . The Parent in choice variable is constructed in a similar way with the addition that this dummy variable also indicates if one of the parents lived in a specific location in 1970 or 1980 (i.e. in the individual’s childhood). This addition is to capture a past family connection to a specific location. However, the two family connection variables are coded to one only for locations outside the initial location in the year of 1993 and 1995 respectively. 
In the empirical model, distance between the initial location and other locations in the choice set is controlled for. For the alternative of staying in the initial location, the migration cost is zero, but there are still non-zero costs for social interactions.  Assuming a large share of the social network to be located within the initial region of residence, the distance related cost for interaction will depend on the spatial structure of these regions. Individuals living in metropolitan areas or in larger cities have relatively lower interaction costs within the region because of shorter distances and access to effective public transportation. In geographically large regions with long distances between urbanisations, the cost for communication and social interaction is higher. Given that social interaction costs are non-zero for all locations in the choice set, and that the initial region of residence is in the choice set, we proxy the social interaction cost for this region as the log of average distance between major urbanisations within the region.  Theoretically, our measure of the sum of migration and social interaction costs may be higher for the alternative of staying in a region with long distances between urbanisations than for the alternative of moving to another region in the choice set.  Since a large part of the individuals will continue into further education a measure of the education possibilities is relevant in the decision process of the individual and we therefore include a variable measuring the admission places in a location.   
[TABLE 4 about here]

 Table 4 gives the distribution of the location choices made by the two cohorts at age 21 for students and non-students. The noticeable features of the table are the tendency to stay near home whether or not one goes to school, the attractiveness of the big cities, particularly Stockholm, and the attractiveness of the university towns for those that enroll in further education. As in other studies of interregional migration, the lion’s share of  the sample stay put. For the first cohort, the proportion of non-movers are 86 percent of those who study and 95 percent of non-students. The second cohort seems to be slightly more mobile where the corresponding numbers of non-movers are 84 percent for students and 94 percent for non-students. So in gross terms, enrolment in education is on average associated  with ten percentage points increase in  the rate of exit from the initial location. As expected, there is also a strong concentration to the cities at the coast (location 1) including Umeå with the largest university in the North, 61 (57) percent of students and 42 (45) percent of non-students. Naturally, this pattern is in line with expectations - enrolment in further education is important for the choice of location.

4 Regression Methodology 

 We estimate a nested logit model for the choice of location. The nested logit model is part of the GEV family of logit models and is an extension of the multinomial logit first derived by Ben-Akiva (1973) and then further developed by McFadden (1981). It provides at least a partial relief from the Independent from Irrelevant Alternatives (IIA) assumption, the IIA holds within the nest but not across the nests (Train, 2003).  

An individual n is assumed to choose the location where he or she reaches the highest utility consistent with the random utility model. In the nested version, the utility of for an individual n to choose an alternative i in nest m is split up in two parts; First the utility of choosing nest m and then the utility of choice i given nest m. Each utility then has a deterministic component, V and an error term as stated in Section 2. The error terms ξnm and ξni|m are interdependent of each other and the error terms ξni|m are correlated among alternatives within a nest but not among alternatives across the nests  The utilities can be expressed as:

Unim =Unm + Uni |m = (Vnm + ξnm) + (Vni |m + ξni|m)

The probability of choosing an alternative, i for an individual n in this model is therefore written as the product of two standard logit probabilities; the probability of choosing nest m and the probability of choosing alternative i given that nest m is chosen: 

Pni =Pni|m * Pnm  

where the second term includes an additive inclusive value (IV) which is linked to  the choice of the nest in the model. Apart from the utility the individual receives from choosing a nest the inclusive value reflects  the extra utility received by choosing the best alternative in that nest (Train, 2003). 

For our sample of young individual’s starting out in the North of Sweden, we define a set of alternative choices of locations.    As specified in Section 3, there are 17 location alternatives and since each location can be occupied as a student or non-student there are a total of 34 alternatives. Figure 1 shows a diagrammatic representation of the tree structure.
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Figure 1. The choice tree for the individuals.

.  

The choice between the nests; to invest in further studies or not, is referred to as the upper level, and the choice between the locations as the lower level. The reason for dividing up the choices in this fashion is because we assume that the individuals who enroll in education compared to those who enter the labor market differ in characteristics affecting the utilities of locations. Therefore, their choice of locations will be different. This set up allows for differences in estimated parameters, depending on young individuals choice of investing in further education or entering the labor market.  Note, however, the chosen empirical strategy does not necessitate an assumption of a sequential decision structure, i.e. we do not assume that the individual first chooses to study or not and then chooses a location. The choice of a location given a branch depends upon the attributes of the location; e.g. whether there is a parent living there, the regional supply of education, and the employment rate.  The choice of a branch depends on a measure of the overall attractiveness of the branch, as measured by the inclusive value, and by individual characteristics, such as grade point average in ninth grade.  
Estimation of the model is performed by full information maximum likelihood and involves estimation of the IV, which is the inverse of the scale parameter from the lower level. The scale parameters at the branch level are normalized to 1 while those between the alternatives remain unrestricted.
 This will generate parameter estimates that are consistent with RUM.  To be consistent with RUM the IV parameter should be in the interval 0 to 1. An IV value of one suggests that no nesting is necessary and that the model can be estimated as a multinomial logit.

5 Results 

For each cohort, we estimate two sets of alternative specifications; including measures of population density and distance interchangeably.
 
Tables 5a and 5b show the parameter estimates from the different specifications excluding Distance but with control for population density. The first specification includes only the variables: Parent in choice, Sibling in choice, Share of 65+, and Admission places. The estimates for Share of 65+ are negative and significant in all specifications, indicating that young individuals do not prefer locations with a high share of elderly in the regional population. The estimates also indicate that the regional supply of education is attractive.  Both for those who enroll in further studies and those who do not, locations where a sibling or a parent is located, seem to be preferred.  This underscores the importance of family network as a determinant of location specific human capital and other aspects of family relations in individual’s utility functions.
 However, this result is partially sensitive with respect to specification, as will be shown below. 

[TABLE 5 about here]

The estimates for Housing prices suggest that we have negative impact on choice location both for students and non-students. Locations with a higher per capita tax bases seems to be preferred by both cohorts. The estimates are fairly consistent between different specifications, except for the estimates on Employment rate. However, the coefficients are significant and have the anticipated sign in the full specification for both cohorts. The estimates also indicate preference for locations with higher population density. Overall, the results are consistent when comparing the estimates between the two cohorts. The inclusive values lies outside the range between 0 and 1 for the specifications with fewer variables but for the less restrictive (and preferred) specifications, they are consistent with the random utility model.   

The estimated parameters for the branch choice i.e. enrolment in further studies or not, are given in table 6. We found no differences in signs and only marginal differences in size of estimates between specifications. Table 6 show the results for specification (5) without Distance and for specification (2) with Distance included. We find anticipated signs and consistent results for all covariates for both cohorts. Positive effects on the probability of further investment in education is indicated for the variables indicating females, grade point average, and parents level of education. Unemployment
, higher income, and labor market program participation all lead to a lower probability of being a student. A plausible explanation for the results pertaining to the individual labor market indicators is that they primarily reflect attachment to the labor market. Also, the alternative cost for working part time during high school education is lower for those with vague or no plans for enrolment in to tertiary education. Note that our indicator of unemployment (unemployment benefits) pre-requires some employment in previous periods for  unemployment insurance eligibility.
[TABLE 6 about here]

For specifications including the distance variable (table 7), the results are more unstable and differs from the estimates in table 5. Clearly, some regional attributes seems to be correlated with distance. However the estimated parameter on Distance  is consistently negative for both cohorts indicating that a location far away is less attractive. We do find indications of students tending to choose locations with a low share of elderly, while for non-students the results indicate a positive relationship. This suggests that the out migration from locations with higher shares of elderly is accentuated among students who also have higher propensity to migrate. Presumably, students are more likely to move to university towns or locations with a lower share of elderly (and a higher share of young people) compared to those who do not invest in further education. 
[TABLE 7 about here]

The estimates for Admission Places are significantly positive for students, while for non-students they are negative or insignificant. A problem with adding the distance variable is that the estimated coefficient may mainly reflect the fact that most individuals stay in their initial location, especially the non-students. The measure of distance seems to be crucial and somewhat complex since the major cost of distance probably comes from social interaction costs. For this reason which was discussed in section 3, we calculate an ad hoc measure of distance also for the initial location. Non-students are relatively immobile and few have chosen locations outside the northern region. Even the estimates for the family network variables tend to be insignificant for this group. For the students, locations of parents and siblings are still indicated as attractive. The estimates on Tax Base is positive and in accordance with expectations in most cases, while the parameters on Employment Rate have unanticipated negative signs.
  The IV parameters lie in most cases between 0 and 1, indicating consistency with RUM.  
The estimated elasticities of selected variables for the different location choices are presented in tables A3.1-A3.3. They are estimated with specification (2) from table 7. Only the direct elasticities are shown. In the first table, the elasticities with respect to the share of elderly in the regional population are negative for students and positive for non-students. The latter being much higher which may foremost indicate the immobility of non-students and the initial location pattern. In line with expectations, the elasticities for Admission Places are bigger for students and the the negative elasticities for Distance are bigger for non-students. However, note that the underlying estimates for Admission places for the non-students in cohort 1974 are insignificant. 

Tables A3.4 and A3.5 show the marginal effects of the two family variables when simulating a scenario of having a family member in a location , compared to the alternative of no family connection. The estimated effects seem to increase with distance. A simulation was made where the grade point average was increased in order to raise the number of potential students and then study the effects on location choices. An overall increase of the grade point average by 0.27 points generated approximately 10 % more students. The net effects on the 17 locations are given in table A3.6.
 In all cases the net change of location 1 is positive, which is the location within the northern region where the universities are placed. For most of the locations outside the region (i.e. locations 5-17) the net change is positive while it is negative for the other locations within the northern region. In table A3.7 we find the simulation results for increasing the admission places in all locations by 10 % which would generate more students. The results are similar to the one in table A.3.6, i.e. there’s a positive net change for location choice 1 and a negative change for the other choices within the region. The change for choices outside the region is generally positive or zero. Both an increase of admission places and increasing the grade point average in all locations would therefore imply a larger concentration to the university municipalities in the region, net out-migration of young individuals from the depressed northern inland, and a bigger total net-outflow of nest-leavers from the region as a whole
. 

6 Summary and discussion 

The determinants of young individuals choice to pursue further studies or not, and their choice of location is examined.  In relation to the question of young people’s choice of location and regional public sector burden of support, three findings are of pronounced interest. First, individuals in nest leaving age tend to choose locations with higher per capita tax base. Second, the estimated association between the share of older individuals in the region and the choice of location among students is negative. For non-students, this result is not robust with respect to model specification. Third, individuals grades in the 9:th grade of primary school predict not only enrolment in further education after high-school, but also mobility and preference for specific destinations.
Our findings also corroborate earlier research in that children having parents with a higher educational attainment have higher probability of investing in further education. We find that females have higher probability than males of pursuing further education after leaving high school, even when controlling for the individuals grade point average in primary school. The results in this study also confirm the anticipated effects of family networks; siblings or parents in a location, or if the family lived in a location previously, add to choice probabilities. Also in line with expectations, a higher price for housing is repellant, while the regional supply of higher education generally works in the opposite direction. Some of these results are sensitive to the specification of distance. Throughout, we find a pull-effect from population density and, in alternative specifications, a deterrent effect of distance. 

Our finding that young adults prefer locations with higher regional per-capita tax bases, may in itself bode ill for low-tax base regions where the public sector already may be under strong financial pressure
. This is typically the case in many countries with rural areas outside commuting distance to urban centers; as is the case in the rural inland of Sweden. The systematic negative relationship between the share of older individuals in the region and the location choice of students adds to regional divergence in regional public sector finances. This for three at least three reasons; First, students constitute the most mobile group in the population, in connection with enrollment as well as after graduation. Second, most of them stay in their region of graduation, or move to other regions with a higher than national average level of human capital (e.g. Waldorf, 2009). Third, they are more productive than the average citizen because they have higher than average human capital. In all, young adult’s preference for regions with a higher tax base and student’s preference for regions with a lower share of senior citizens, may be an important factor driving the divergence in regional public sector finances. This is via both the revenue and the expenditure side of budgets. Consequently, this would also act in divergent direction when it comes to regional differences in burden of support. Regions with already slim tax bases and a large share of older citizens, does not seem to benefit from the location choices of young adults. Moreover, the results from simulations indicate that a general increase in the number of students, or in the supply of education in all locations, would reinforce the attractiveness of the dynamic university cities at the northern coast. It would also add to net-out migration of young individuals from locations in the rural northern inland, and increase the outflow of migrants to locations with universities further south in Sweden.
Regional decentralization of higher education, as practiced in Sweden and many other OECD countries, may have counteracted the observed development of young people entirely leaving more rural and remote regions with slow economic growth, negative net-migration, and deteriorating public finances. They may remain in the region, though they cluster in the cities with universities. Depending on policymakers goals for regional policy, pattern in the location choices of the young may call for other measures to assist regions with unfavorable changes in age and educational structure of the population, e.g. by tax equalization grants, mergers of local jurisdictions, or transferring some local public sector responsibilities to the state.   
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Table 1a. Descriptive statistics of regional attributes, initial locations for the two cohorts. 

	Cohort
	Density

Persons/km2
	Tax base per capita*
	Employment rate*
	House Prices* 
	Admission places
	Share of 65+
	

	Cohort 1
	12,3


	85


	66,1


	403
	1729
	0,188
	

	 Cohort 2
	12,3
	90
	67,5
	417
	2020
	0,192
	

	
	
	
	
	
	
	
	


*The tax base and house prices are measured in thousands SEK. Employment rate is in %. 

Table 1b.  Descriptive statistics of regional attributes for the 17 location choices (cohort 1974).

	Choice
	Density
Persons/km2 
	Tax base per capita*
	Employment rate*
	House Prices* 


	Admission places
	Share of 65+

	1 
	30,6 
	94 
	68,3 
	703 
	5850 
	0,143 

	2 
	9,7 
	81 
	64,4 
	416 
	465 
	0,185 

	3 
	6,7 
	82 
	70,7 
	374 
	358 
	0,213 

	4 
	1,5 
	83 
	66,7 
	547 
	244 
	0,212 

	5 
	30,3 
	94 
	70,5 
	566 
	3396 
	0,177 

	6 
	19,3 
	85 
	69,2 
	444 
	716 
	0,201 

	7 
	7,4 
	80 
	70,5 
	478 
	349 
	0,225 

	8 
	767,1 
	108 
	73,3 
	1107 
	3260 
	0,124 

	9 
	74,1 
	93 
	67,9 
	815 
	9489 
	0,163 

	10 
	72,0 
	93 
	68,0 
	822 
	3052 
	0,176 

	11 
	33,3 
	84 
	69,7 
	579 
	372 
	0,195 

	12 
	312,8 
	92 
	70,2 
	950 
	2719 
	0,145 

	13 
	103,0 
	89 
	69,3 
	623 
	3567 
	0,183 

	14 
	41,6 
	81 
	71,8 
	387 
	522 
	0,194 

	15 
	240,4 
	93 
	72,7 
	982 
	3462 
	0,139 

	16 
	83,3 
	89 
	70,0 
	555 
	2495 
	0,180 

	17 
	30,2 
	81 
	74,1 
	520 
	445 
	0,202 


* The tax base and house prices are measured in thousands SEK. Employment rate is in %.

Table 2. Descriptive statistics of individual attributes, students and non-students.

	
	1974
	1976

	
	School 
No School
	School 
No School

	Variables
	Mean 
Std dev      Mean        Std dev
	Mean 
Std dev       Mean
Std dev

	Income*

Grade from yr 9*
Parents’

Education*

Income of parents*

Female Unemployed

Labor market program
Share of movers

N
	173.79   204.49
303.35   345.64

3.61
0.5673
2.96
0.6306

13.32
3.209
11.85
2.6404

3325.0   1810.7
2587.6   1518.2

0.567
0.434

0.029
0.14

0.18
0.41

0.255
0.111

2764
4500


	247.14      277.95    755.85        651.8

3.54         0.5954       2.96         0.6059

13.25       2.9497       11.98      2.6782

3318.6     1912.6      2734.9     1615.6

0,560                         0,419 

0,012                         0,05

0,04                           0,10

0,288                          0,117

2986                           3350


* grading scale 1-5 with 5 being highest. The personal income and income of parents are measured in hundreds SEK. Parents education are in years.
Table 3. Sample mean of regional attributes in chosen locations.
	Choice
	Density
Persons/km2
	Tax base per capita*
	Employment rate *
	House Prices*
	Admission places
	Share of 65+

	Cohort 1
	42,5
	89,1
	67,9
	503
	3392
	0,170

	Cohort 2
	48,5
	94,5
	66,2
	532
	4150
	0,171


*The tax base and house prices are measured in thousands SEK. Employment rate is in %.
Table 4.  Location choices, in percent for both cohorts.

	
	All
	
	Students
	
	Non-Students

	
	1974
	1976
	   1974
	   1 976
	1974
	1976

	Choice
	Percent
	Percent
	Percent
	Percent
	Percent
	Percent

	1
	49,4
	50,7
	61,0
	57,1
	42,3
	45,1

	2
	14,0
	13,2
	8,6
	10,2
	17,4
	15,9

	3
	8,9
	8,2
	7,0
	7,5
	10,1
	8,8

	4
	19,0
	17,4
	9,1
	9,5
	25,1
	24,4

	5
	0,7
	1,0
	1,2
	1,5
	0,4
	0,5

	6
	0,2
	0,3
	0,4
	0,6
	0,1
	0,1

	7
	0,2
	0,3
	0,2
	0,2
	0,2
	0,3

	8
	2,3
	2,8
	2,9
	3,2
	1,9
	2,4

	9
	1,8
	2,2
	4,3
	4,2
	0,3
	0,4

	10
	0,5
	0,5
	0,7
	0,9
	0,4
	0,2

	11
	0,3
	0,4
	0,4
	0,5
	0,3
	0,3

	12
	0,5
	0,5
	1,0
	0,8
	0,2
	0,2

	13
	0,3
	0,4
	0,6
	0,7
	0,1
	0,1

	14
	0,3
	0,5
	0,4
	0,8
	0,3
	0,2

	15
	0,9
	1,1
	1,3
	1,6
	0,7
	0,7

	16
	0,4
	0,3
	0,7
	0,5
	0,2
	0,1

	17
	0,1
	0,2
	0,3
	0,2
	0,0
	0,1

	Total
	100,0
	100,0
	100,0
	100,0
	100,0
	100,0



Table 5a. 
Nested logit estimates cohort 1974.

	
	
	

	
	(1)
	(2)
	(3)
	(4)
	(5)

	Non-students
	
	
	
	
	

	Parent in location
	4,7706***
	0,7690**
	0,7491**
	0,3179***
	0,1327***

	Sibling in location
	4,3463***
	0,8598**
	0,8550**
	0,2555***
	0,1420***

	Share of 65+ 
	-0,5234***
	-0,1720**
	-0,1675**
	-0,5428***
	-0,7407***

	Admission places 
	0,0055
	0,0105**
	0,00834**
	0,0240***
	0,1008***

	Employment rate 
	
	-0,3808***
	-0,3654**
	0,0385***
	0,1667***

	Tax base 
	
	
	0,0103
	0,2631***
	0,3661***

	Housing prices 
	
	
	
	-0,2554***
	-0,5324***

	Density 
	
	
	
	
	0,1885***

	Students
	
	
	
	
	

	Parent in location
	3,5939***
	0,9826***
	0,9920***
	0,2832**
	0,2827**

	Sibling in location
	3,0153***
	0,7424***
	0,7458***
	0,2266***
	0,2371*

	Share of 65+ 
	-0,6196***
	-0,3708***
	-0,1675***
	-0,3437***
	-0,4699**

	Admission places 
	0,0513***
	0,0159***
	0,0183***
	0,0153***
	0,0451**

	Employment rate 
	
	-0,3918***
	-0,3654***
	-0,0045***
	0,0585**

	Tax base 
	
	
	-0,0168
	0,1023***
	0,1748**

	Housing prices 
	
	
	
	-0,1044***
	-0,2324***

	Density 
	
	
	
	
	0,0613***

	
	
	
	
	
	

	Non-students
	5,8284***
	1,0600***
	1,0487***
	0,6681***
	0,4985***

	Students
	3,3496***
	0,9183***
	0,9546***
	0,4882***
	0,5564***

	
	
	
	
	
	

	Pseudo R2
	0,1194
	0,2175
	0,2118
	0,3565
	0,3908

	Log Likelihood 
	-21757,21
	-19334,86
	-19475,31
	-15901,61
	-15051,40



Table 5b. Nested logit estimates cohort 1976

	
	
	

	
	(1)
	(2)
	(3)
	(4)
	(5)

	Non-students
	
	
	
	
	

	Parent in location
	5,2919***
	0,9025**
	0,8915**
	0,5378***
	0,5786***

	Sibling in location
	3,8985***
	0,8810**
	0,8662**
	0,4273***
	0,4724***

	Share of 65+ 
	-0,4485***
	-0,1464**
	-0,2146**
	-0,3719***
	-0,5569***

	Admission places 
	0,0197***
	0,0025
	-0,0012
	0,0175***
	0,0509***

	Employment rate 
	
	-0,3745**
	-0,3363**
	-0,0310***
	0,0459*

	Tax base 
	
	
	-0,0250*
	0,1334***
	0,1829***

	Housing prices 
	
	
	
	-0,1353***
	-0,2790***

	Density 
	
	
	
	
	0,0092***

	Students
	
	
	
	
	

	Parent in location
	3,9035***
	0,9515***
	1,0452**
	0,2656***
	0,2565***

	Sibling in location
	3,0975***
	0,7814**
	0,8167**
	0,1696***
	0,1623***

	Share of 65+ 
	-0,4824***
	-0,3470***
	-0,4036**
	-0,2805***
	-0,2851***

	Admission places 
	0,0485***
	0,0020*
	0,0066**
	0,0090***
	0,0145***

	Employment rate 
	
	-0,3657**
	-0,2537**
	-0,0344***
	-0,0147*

	Tax base 
	
	
	-0,0849**
	0,0383***
	0,0421***

	Housing prices 
	
	
	
	-0,0603***
	-0,0814***

	Density 
	
	
	
	
	0,0018***

	
	
	
	
	
	

	Non-students
	5,5083***
	1,1989***
	1,1122***
	0,6837***
	0,7523***

	Students
	3,5687***
	0,8357***
	0,8966***
	0,3898***
	0,3629***

	
	
	
	
	
	

	Pseudo R2
	0,1325
	0,2247
	0,2292
	0,3075
	0,3167

	Log Likelihood
	-18809,83
	-16809,79
	-16714,74
	-15016,26
	-14815,81

	
	
	
	
	

	
	
	
	
	


***, **, * = Significance at 1%, 5%, 10% level.


Table 6. Estimates for choice of branch 
	
	No Distance
	Distance 

	
	1974
	1976
	1974
	1976

	Branch choice =Students
	
	
	
	

	Female 
	0,4633***
	0,3105***
	0,4529***
	0,2895***

	Unemployed 
	-0,5020***
	-0,8434***
	-0,4772***
	-0,7878***

	Income 
	-0,1928***
	-0,2342***
	-0,1935***
	-0,2315***

	Labor market program 
	-0,8471***
	-0,4505***
	-0,8060***
	-0,4513***

	Grade 9th grade 
	1,6040***
	1,4823***
	1,6301***
	1,5242***

	Parents education 
	0,1251***
	0,0838***
	0,1141***
	0,0777***

	
	
	
	
	

	IV Student
	0,5564***
	0,3629***
	0,2575***
	0,1697***

	IV Non.Student
	0,4985***
	0,7523***
	0,9719***
	0,7428***

	
	
	
	
	

	  N
	7843
	6336
	7843
	6336


***, **, * = Significance at 1%, 5%, 10% level.

Table 7. Nested logit estimates, specifications, including distance  



1974


1976

	Location choice
	(1)
	(2)
	(3)
	(1)
	(2)
	(3)
	

	Non-students
	
	
	
	
	
	
	

	Parent in location
	0,0589*
	-0,0318
	-0,0394
	0,0581**
	-0,0009
	-0,0050
	
	

	Sibling in location
	0,0378***
	0,0308
	0,0869
	0,0588*
	0,0466**
	0,0838
	
	

	Share of 65+ 
	0,0209**
	0,1245***
	0,1857***
	-0,0177**
	0,1198***
	0,1865*
	
	

	Admission places 
	-0,3214**
	-0,0164
	-0,8181*
	-0,0932**
	0,0254**
	-0,0733
	
	

	Tax base 
	-0,0351**
	0,0963***
	0,1246**
	0,0288**
	0,0807***
	0,0963*
	

	Employment rate
	
	-0,1001***
	-0,2603*
	
	-0,0945***
	-0,1833*
	
	

	Housing prices
	
	
	5,6539*
	
	
	0,8893*
	
	

	Distance 
	-1,1814**
	-1,4765***
	-3,5012**
	-0,4472**
	-0,4904***
	-0,8717***
	
	

	Students
	
	
	
	
	
	
	
	

	Parent in location
	0,3223***
	0,2497***
	0,2792***
	0,2744***
	0,2345***
	0,2955***
	
	

	Sibling in location
	0,2780***
	0,2578***
	0,3141**
	0,1807**
	0,1654***
	0,2348***
	
	

	Share of 65+ 
	-0,2556***
	-0,0661***
	-0,0422
	-0,1692***
	-0,0311*
	-0,0287
	
	

	Admission places 
	0,5115***
	0,7265***
	0,8242***
	0,0900**
	0,1848***
	0,0978*
	
	

	Tax base 
	-0,0193***
	0,0573***
	0,0536**
	-0,0053
	0,0494***
	0,0273**
	
	

	Employment rate
	
	-0,1324***
	-0,2370***
	
	-0,0986***
	-0,1709***
	
	

	Housing prices
	
	
	4,2943
	
	
	1,6641***
	
	

	Distance 
	-3,3395***
	-3,1115***
	-4,9420***
	-1,0153***
	-1,0104**
	-1,4758***
	
	

	
	
	
	
	
	
	
	
	

	IV Emp
	0,2578***
	0,2575***
	0,5443**
	0,2105***
	0,1697***
	0,2952***
	
	

	IV Stud
	1,0883***
	0,9719***
	1,4707***
	0,7705***
	0,7428***
	1,0379***
	
	

	
	
	
	
	
	
	
	
	

	PseudoR2
	0,4402
	0,4677
	0,4706
	0,4390
	0,4645
	0,4680
	
	

	Log Likelihood Function
	-13832,99
	-13153,78
	-12805,64
	-11534,31
	-11612,51
	-11534,31
	
	


***, **, * = Significance at 1%, 5%, 10% level.


APPENDIX 

Table A1. The choice set of individuals starting out in Northern Sweden (NUTS2 = region 8) 
Locations within region 8
1.   Big municipalities; Umeå, Skellefteå, and Luleå
2.   Municipalities with costal line;  Nordmaling, Robertsfors, Kalix, Piteå, and Haparanda

3.   Municipalities with commuting distance to Umeå and Luleå

4.   Other municipalities within own region
Locations in the rest of Sweden
5.   Big municipalities, Northern Sweden; Gävle, Sundsvall, Örnsköldsvik, and Östersund

6.   Other municipalities at the coast,  Northern  Sweden;  Timrå,  Härnösand,  Kramfors, Nordanstig, Söderhamn, and Hudiksvall

7.   Other municipalities Northern Sweden

8.   Stockholm with surrounding municipalities

9.   Municipalities with Universities, Central Sweden; Uppsala, Linköping, Karlstad, and Örebro

10. Other  big  municipalities,  Central  Sweden;  Nyköping,  Eskilstuna,  Norrköping,  Västerås, Falun,and Borlänge
11. Other municipalities Central Sweden

12. Malmo with surrounding municipalities

13. Big municipalities, Southern Sweden; Jönköping, Kalmar, Växjö, Karlskrona, Helsingborg,and Kristianstad
14. Other municipalities, Southern Sweden

15. Göteborg with surrounding municipalities

16. Big  municipalities,  Western  Sweden;  Halmstad,  Varberg,  Uddevalla,  Trollhättan,  Borås, and Skövde
17. Other municipalites, Western Sweden.
Table A2.Definitions of variables
	
	Description

	Individual attributes
	

	Female
	Dummy variable, equal to one if female; zero otherwise.

	Unemployed
	Dummy variable, equal to one if individual received unemployment benefits; zero otherwise.

	Income
	Income from employment, in hundred SEK

	Labor market program
	Dummy variable, equal to one if individual participated in a labor market program; zero otherwise.

	Grade 9th grade
	The average grade of the individual from 9:th grade in Swedish, English, and Mathematics. Ranges from 1-5.

	Parents education
	Years of education for the parent with the highest educational attainment. 

	Student
	Dummy variable, equal to one if individual received student benefits/grants at age 21; zero otherwise.

	
	

	Regional attributes 
	

	Density
	The average population density (persons/km2) of the municipalities in a location.

	Tax base
	The average tax base per capita of the municipalities in a location.

	Employment rate
	The average employment rate, in percent, of the municipalities in a location.

	Admission places
	The average number of admission places to higher education for the municipalities in a location. 

	Share of 65+
	The average share of population older than 65 for the municipalities in a location.  

	House prices
	The average price of houses for the municipalities in a location.  

	Parent in choice
	Dummy variable, equal to one for a location if the individual has a parent living there, or if at least one of the parents lived there in 1980; zero otherwise.  

	Sibling in choice
	Dummy variable, equal to one for a location if the individual has a sibling living there; zero otherwise.  

	Distance
	The bird distance, in km, between locations (population centers). 

	
	


Note: Observations pertain to initial locations (at age 19), except for the variable Student.
Table A3 Direct Elasticities for variables Old, Admission Places and Distance. Based on estimates from specification (2), table 7. 

A3.1 Variable: Old 
	
	Students
	
	Non-students
	

	Choice
	1974
	1976
	1974
	1976

	1
	-0,740
	-0,402
	4,168
	5,972

	2
	-1,201
	-0,733
	8,154
	11,716

	3
	-1,414
	-0,854
	8,951
	13,489

	4
	-1,414
	-0,874
	7,963
	12,282

	5
	-1,186
	-0,727
	8,326
	12,164

	6
	-1,361
	-0,835
	9,671
	14,140

	7
	-1,529
	-0,940
	10,871
	15,878

	8
	-0,834
	-0,516
	5,873
	8,645

	9
	-1,100
	-0,663
	7,865
	11,336

	10
	-1,190
	-0,725
	8,463
	12,312

	11
	-1,326
	-0,819
	9,427
	13,833

	12
	-0,984
	-0,612
	7,010
	10,374

	13
	-1,242
	-0,755
	8,845
	12,772

	14
	-1,319
	-0,811
	9,380
	13,693

	15
	-0,943
	-0,588
	6,715
	9,920

	16
	-1,222
	-0,751
	8,701
	12,703

	17
	-1,374
	-0,845
	9,767
	14,256


A3.2 Variable: Admission Places 
	
	Students
	
	Non-students
	

	Choice
	1974
	1976
	1974
	1976

	1
	2,143
	1,457
	-0,145
	0,772

	2
	1,903
	1,437
	-0,155
	0,819

	3
	1,850
	1,404
	-0,141
	0,790

	4
	1,749
	1,313
	-0,118
	0,657

	5
	2,600
	1,997
	-0,129
	1,192

	6
	2,124
	1,621
	-0,181
	0,979

	7
	1,898
	1,435
	-0,162
	0,863

	8
	2,596
	1,995
	-0,219
	1,192

	9
	2,948
	2,281
	-0,253
	1,390

	10
	2,589
	2,010
	-0,221
	1,217

	11
	1,920
	1,474
	-0,164
	0,887

	12
	2,560
	1,982
	-0,219
	1,197

	13
	2,649
	2,057
	-0,226
	1,241

	14
	2,030
	1,558
	-0,173
	0,937

	15
	2,630
	2,045
	-0,225
	1,231

	16
	2,535
	1,968
	-0,216
	1,186

	17
	1,979
	1,503
	-0,169
	0,904


A3.3 Variable: Distance

	1974
	Students
	
	Non-students
	

	Choice
	1974
	1976
	1974
	1976

	1
	-2,124
	-1,808
	-3,080
	-3,481

	2
	-3,677
	-2,919
	-5,281
	-5,914

	3
	-2,439
	-2,324
	-3,982
	-4,695

	4
	-3,528
	-3,409
	-5,063
	-6,100

	5
	-4,845
	-4,691
	-8,572
	-9,901

	6
	-5,162
	-5,034
	-9,245
	-10,746

	7
	-5,610
	-5,483
	-10,054
	-11,675

	8
	-5,851
	-5,661
	-10,386
	-11,958

	9
	-5,870
	-5,696
	-10,582
	-12,274

	10
	-5,884
	-5,729
	-10,545
	-12,264

	11
	-6,478
	-6,333
	-11,613
	-13,478

	12
	-6,466
	-6,310
	-11,613
	-13,478

	13
	-6,469
	-6,317
	-11,610
	-13,476

	14
	-6,480
	-6,337
	-11,614
	-13,479

	15
	-6,465
	-6,314
	-11,605
	-13,437

	16
	-6,472
	-6,323
	-11,612
	-13,478

	17
	-6,482
	-6,331
	-11,615
	-13,479


A3.4 Simulation: Marginal effects Sibling in Choice one. 

	
	1974
	1976

	Choice
	Students
	Non-Students
	Students
	Non-Students

	1
	0,168
	0,018
	0,119
	0,112

	2
	0,274
	0,100
	0,216
	0,243

	3
	0,280
	0,094
	0,222
	0,244

	4
	0,282
	0,063
	0,225
	0,149

	5
	0,294
	0,119
	0,239
	0,299

	6
	0,300
	0,125
	0,246
	0,316

	7
	0,302
	0,130
	0,250
	0,273

	8
	0,296
	0,121
	0,240
	0,299

	9
	0,299
	0,126
	0,242
	0,315

	10
	0,300
	0,125
	0,245
	0,311

	11
	0,300
	0,133
	0,248
	0,250

	12
	0,301
	0,100
	0,246
	0,250

	13
	0,305
	0,129
	0,248
	0,273

	14
	0,295
	0,000*
	0,244
	0,000*

	15
	0,302
	0,274
	0,247
	0,724

	16
	0,305
	0,143
	0,249
	0,250

	17
	0,293
	0,000*
	0,250
	0,000*


Note: Simulation based on changing the variable from indicating no sibling in location to sibling residing in location.
A3.5 Simulation results: Marginal effects of Parent in Choice.
	
	1974
	1976

	Choice
	Students
	Non-Students
	Students
	Non-Students

	1
	0,202
	-0,108
	0,183
	-0,070

	2
	0,268
	-0,112
	0,323
	-0,058

	3
	0,276
	-0,104
	0,332
	-0,056

	4
	0,285
	-0,073
	0,345
	-0,038

	5
	0,284
	-0,116
	0,354
	-0,058

	6
	0,291
	-0,116
	0,366
	-0,059

	7
	0,294
	-0,111
	0,369
	-0,091

	8
	0,286
	-0,115
	0,357
	-0,057

	9
	0,287
	-0,119
	0,360
	-0,056

	10
	0,290
	-0,117
	0,365
	-0,058

	11
	0,289
	-0,133
	0,368
	0,000*

	12
	0,290
	-0,100
	0,368
	0,000*

	13
	0,291
	-0,129
	0,368
	-0,091

	14
	0,295
	0,000*
	0,372
	0,000

	15
	0,291
	-0,226
	0,368
	-0,108

	16
	0,294
	-0,095
	0,368
	0,000*

	17
	0,293
	0,000*
	0,375
	0,000*


Note: Simulation based on changing the variable from indicating no parent in location to parent residing in location/parent living in location in 1980.

A3.6 Simulation: Net change by region when increasing students by 10%

	
	Change percentage 

share 
	Change 

number

	Choice
	  1974 
	1976
	1974
	1976

	1
	1,812
	1,175
	127
	74

	2
	0,204
	-0,071
	14
	-5

	3
	-0,611
	-0,249
	-43
	-16

	4
	-2,228
	-1,774
	-156
	-112

	5
	0,085
	0,070
	6
	4

	6
	0,067
	0,095
	5
	6

	7
	0,025
	0,033
	2
	2

	8
	0,064
	0,049
	4
	3

	9
	0,196
	0,236
	14
	15

	10
	0,091
	0,136
	6
	9

	11
	0,022
	0,027
	2
	2

	12
	0,074
	0,084
	5
	5

	13
	0,056
	0,066
	4
	4

	14
	0,016
	0,016
	1
	1

	15
	0,068
	0,041
	5
	3

	16
	0,048
	0,053
	3
	3

	17
	0,011
	0,012
	1
	1



A3.7 Simulation: Change (persons) by region when increasing Admission Places by 10% in all location choices

	
	1974
	
	
	1976
	
	

	Choice
	Students
	Non-students
	Net change
	Students
	Non-

students
	Net

Change

	1
	215
	-137
	78
	100
	-26
	74

	2
	14
	-28
	-14
	-2
	-23
	-25

	3
	7
	-41
	-34
	-3
	-23
	-26

	4
	4
	-61
	-57
	-3
	-38
	-41

	5
	12
	-9
	3
	6
	-2
	4

	6
	2
	-2
	0
	0
	-1
	-1

	7
	0
	0
	0
	0
	0
	0

	8
	9
	-6
	3
	5
	-2
	3

	9
	9
	-1
	8
	6
	0
	6

	10
	5
	-1
	4
	2
	-1
	1

	11
	1
	0
	1
	0
	0
	0

	12
	3
	0
	3
	1
	0
	1

	13
	2
	0
	2
	1
	0
	1

	14
	0
	0
	0
	0
	0
	0

	15
	2
	0
	2
	1
	2
	3

	16
	2
	0
	2
	0
	0
	0

	17
	1
	0
	1
	0
	0
	0
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� About 27 percent of the population in the OECD has some tertiary level education, for the age group 25-34 the share is about 34 percent and increasing (OECD, 2009).


� Migration may contribute to convergence in regional per capita incomes (e.g. Barro and Sala-i-Martin 2004; on Swedish data e.g. Aronsson et al 2001, Östbye and Westerlund, 2007), but income and population growth is concentrated to cities and metropolitan areas within regional units.  


� The urban economics literature offers plenty of studies, typically involving choice of residence within and around urban centers.


� The present paper will be followed by a second study pertaining to the same individuals at a slightly higher age - when child rearing and graduation from tertiary education are of major importance for their choice of location.


� The unobserved characteristics may also be associated with differences in the variance of the random component between sub-samples (see e.g. Akiva and Morikawa, 1990; Louiviere et al., 2002).


� Center for Population Studies, Umeå University, Sweden. 


� The Linnaeus database contains also extensive information from the in-patient register and the mortality/death cause register. This makes it possible to get information on health, ageing, and living conditions for the entire Swedish population. Survey data from the Västerbotten health project and data from the Betula project (Psychology, Umeå University) is also linked to the population registers.


� Nomenclature of Units for Territorial Statistics (NUTS) is a classification of administrative boundaries, made by Eurostat. NUTS 2 incorporates counties or group of counties with a population between 28 000 to 3 000 000.  





� About 95% of the sample actually finishes high school.


� Dahlberg et al. (2008) shows the importance of the public service when it comes to making residential location choices. Municipalities that attracted migrants included those with lower unemployment and larger population size. He found, however, no significant result on housing prices since the signaling effect of these is twofold: on one hand it reflects an attractive region, but on the other hand, people might be repelled to migrate there since living expenses will be too high.


� This approach is referred to as the Random Utility Model 2 in Silberhorn et al(2002) and Hensher and Greene (2002).


� Convergence could not be reached when including both of these covariates in estimations.


� As stated in Section 3, the indicator for parent in location takes the value of one also in the case the family has resided in the location previously.


�  However, this is not an unusual finding in migration studies including all individuals in working ages. Individual experience of unemployment is often more important for the decision to relocate than regional employment/unemployment rates.


� The table shows both the net change in percentage points and number of people choosing the respective location.





�Need to explain how these are exogenous varia bles.  


�This is where we need to continue the example.  


 We need to explain why adding places matters.  How do places determine enrollment?


We need to push the point home by looking at grade distribution and through wage equatioin at income deistribution in inland.  


�We need a number.  If inland had a 10% better tax base it would result in….


Though this seems a bit circular to me.  The tax base is also employment.  So it says that bigger labor markets have more employees.
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