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Abstract 

Using Finnish micro-level data, this paper maps out whether migration decisions can be 

affected by income policy interventions. The analysis focuses on individuals living in 

peripheral regions and it distinguishes peripheral migration from growth-centre 

migration. In support of the human capital hypothesis, the estimation results imply that 

migration decisions can be affected by income policy interventions. For example, an 

intervention that would increase an individual’s expected disposable income by 10%, 

given that s/he does not move to a growth-centre region, would decrease his/her 

probability of growth-centre migration by approximately 12%. However, the impact 

appears to be modest compared, for example, to the impact of education on migration. 
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INTRODUCTION 

In recent years the direction of migration has been towards centres of population growth 

in Finland (PEKKALA, 2000; HAAPANEN, 2003).1 At the same time, peripheral regions 

have lost a significant proportion of their human capital, as the young and educated 

move after better jobs and a more versatile cultural environment (RITSILÄ, 2001; 

RITSILÄ and HAAPANEN, 2003). If this phenomenon continues, it will lead unavoidably 

to the concentration of human capital in just a few regions. The Norwegian experiments 

applying differentiated taxation schedules (HANELL et al., 2002) has given rise to public 

debate on the role of income policies in Finnish regional policy. However, individually 

focused regional policy measures have not been applied in Finland so far.  

This study contributes to this regional policy debate by mapping out whether migration 

decisions can be affected by income policy interventions in the first place. The analysis 

is based on Finnish micro-data for 1993–95, and it focuses on individuals living in 

peripheral regions. It is assumed in this paper that income policy interventions operate 

through changes in individuals’ disposable income. Accordingly, the effect of expected 

disposable income on the migration decision is modelled.2 Empirical estimations are 

based on a random parameters logit model, which allows us to distinguish the 

determinants of peripheral migration from the determinants of growth-centre migration. 

Policy implications are discussed by means of an example illustrating the effects of 

changes in individuals’ expected disposable income on the likelihood of migration.  
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A THEORETICAL FRAMEWORK 

Assume a country is divided into two regions, namely growth-centre and peripheral 

regions. In this analysis, only the migration decisions of individuals living in the 

peripheral regions are considered. It is logical, therefore, to assume that an individual i 

may choose among three migration alternatives (j = 0, 1, 2). S/he may: 

 stay in the current peripheral region (j = 0),  

 migrate to another peripheral region (j = 1), or 

 migrate to a growth-centre region (j = 2).  

Following the human capital framework (SJAASTAD, 1962), it is assumed that migration 

decisions are based on an evaluation of the costs and benefits associated with each 

alternative. Let the present value of expected (lifetime) disposable income, ijW , 

represent the benefits associated with alternative j, and we obtain  

 ),,( ijijij rwfW   (1) 

where ijw  is gross income, r  is the discount factor  and ij  is a vector of taxes levied on 

gross income. In addition, let ijC  denote the present value equivalent of the costs 

associated with alternative j, including the actual costs of moving as well as the 

psychological costs (for example, leaving family members, relatives and/or friends). 

Then, the rule underlying the migration decision is that an individual i will compare 

present values of the three migration alternatives: 

 )ln(ln ijijij CWPV  ,      j = 0, 1, 2  (2) 

and choose the location where ijPVln  is maximized.3 The present value is expressed in 

natural logarithmic form to take account the nonlinearity of income streams (see 
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MINCER, 1974). 

Following ISLAM and CHOUDHURY, 1990, the present value can be expressed 

)1ln(ln))1(ln()ln(ln ijijijijijijijij WWWWPV    

where we have rescaled the costs, so that ijijij WC  . Then a first-order Taylor 

approximation4 of )1ln( ij  allows us to rewrite the present value as:  

 ijijij WPV  lnln  (3) 

From this equation we can see that an improvement in economic opportunities at the 

destination ( ijW , j = 1, 2) increases the net gains from migration and thus raises the 

likelihood of migration. For example, if an individual expects, ceteris paribus, that 

his/her lifetime disposable income in a growth-centre region will increase, this factor 

will make him/her more likely to migrate there (a ‘pull’ factor). Similarly, an 

improvement in the individual’s economic opportunities in his/her current region of 

residence ( 0iW ) decreases the net gains from and thus lowers incentives to move. The 

reverse results can easily be deduced for the costs of migration. 

The specification of the empirical model can be then expressed as: 

 ijjijiijij WV   )ln(   (4) 

where ijWln  is the natural logarithm of expected disposable income5, i  and j  are 

estimated parameters, and ij  is an identically independently distributed (i.i.d.) Gumbel 

error term (TRAIN, 2003). ijV  measures the net benefit (utility) obtained from alternative 

j. Now the decision rule for migration becomes: an individual i will choose migration 

alternative k, if }{max ijjik VV  .  
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Estimation of the empirical model (4), however, involves difficulties that have to be 

addressed. Firstly, we need estimates of the returns to migration for all the alternatives, 

but for each individual the disposable income, ijW , is observed only for the particular 

alternative chosen. For example, for stayers, the census data does not provide any direct 

measure of what an individual’s disposable income would be, if s/he had migrated to 

another peripheral region or to a growth-centre region. Ordinary least squares (OLS) 

estimates from the three subsamples (j = 0, 1 and 2) will not necessarily result in 

unbiased estimates, because individuals sort themselves into the regions that suit them 

best. The subsamples may not be randomly selected from the full sample (the so called 

self-selection problem; see HECKMAN, 1979; LEE, 1983; TUNALI, 2000).  

To obtain consistent estimates of ijWln  for all the alternatives, income equations 

corrected for selection for the stayers, periphery migrants and growth-centre migrants 

are specified as (see LEE, 1983): 

 ijijjjjiij vXW   )(ln ,   j = 0, 1, 2 (5) 

where ijWln  is observed disposable income; iX  is a vector of personal characteristics, 

such as gender, age, education, experience, marital and employment status, and 

location-specific factors (cf. ISLAM and CHOUDHURY, 1990); j  is a vector of 

parameters; and ijv  is an i.i.d. normal error term. Here, j  and j  are parameters of the 

sample selection correction variables ij .6 

Secondly, the census data do not provide any direct measure of the costs, ijC , and 

therefore of the ratio ij . As in ISLAM and CHOUDHURY, 1990, the costs of alternative j 

are assumed to be related to a vector iZ  by 
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 ijjiij Z    (6) 

where j  is a vector of fixed parameters, ij  is an i.i.d. normal error term, and the 

vector iZ  contains personal, household and location-specific characteristics; these are 

discussed in more detail in the next section (see Table 1). 

Equations (5) and (6) allow reformulating the migration model (4) as: 

 ijjiiijij ZWV   )ˆln(   (7) 

where ijŴln  is the predicted value7 of ijWln , i  and jjj    are estimated 

parameters, and ij  is an i.i.d. Gumbel error term.8  

However, since expected disposable income ( ijŴln ) is predicted, this explanatory 

variable is likely to be measured with error. The measurement error problem can lead to 

inconsistent parameter estimates and contaminate standard errors (CAMERON and 

TRIVEDI, 2005, Ch. 26). Hence, instead of a standard multinomial logit model, which 

assumes fixed parameter estimates and is likely to lead to biased estimates,9 a random 

parameters logit model is used herein (see MCFADDEN and TRAIN, 2000).10 Namely, the 

parameter of expected disposable income, i , is assumed to be randomly distributed 

across individuals. Randomness in i  captures unobserved effects and ensures more 

efficient and accurate parameter estimates. In the empirical application below, the 

distribution of i  is specified as normal with mean and standard deviation estimated 

from the data. 

Finally, after the estimation of parameters i  and j , the model can be used in 

simulations that illustrate the effect of income policy interventions on the migration 
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decisions. Here, we consider the effect of expected disposable income on the 

propensities of staying, periphery migration and growth-centre migration. The effect can 

be evaluated by changing the level of disposable income an individual can expect for 

each migration alternative: ijŴ , j = 0, 1, 2. Since disposable income depends on the 

level of taxation, one way of implementing such an income policy intervention is to 

create tax exemptions that will change the individual’s expected disposable income for 

each of the three alternatives (see equation 1). 

DATA AND VARIABLES 

The data set used in the empirical study is a one-percent random sample drawn from the 

Finnish Longitudinal Census File. The data set provides a variety of information on 

individuals and their spouses. The analysis focuses on individuals living in peripheral 

regions at the end of 1993.11 In this study the peripheral regions constitute all the 

NUTS4 regions, except the nine growth-centre regions (Helsinki, Porvoo, Salo, 

Tampere, Turku, Vaasa, Jyväskylä, Kuopio and Oulu).12 The regional division forms 

the basis for the dependent variable (migration choice) of the empirical model. Namely, 

an individual is classified as: 

 a growth-centre migrant, if s/he moves in 1994 and his/her destination is one 

of the growth-centre regions, 

 a periphery migrant, if s/he moves in 1994 and his/her destination is one of 

the peripheral regions, and 

 a stayer, if no migration out of his/her region of residence takes place in 

1994. 

Table 1 presents the basic statistics with respect to the explanatory variables used in our 

empirical model. Only individuals aged between 16 and 60 with a positive annual 
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income in 1995 were included in the working sample.13 After imposing these 

restrictions and omitting observations with missing information, we were left with 9,221 

individuals. Of these, 8,948 individuals (97.0%) remained in their region of origin, 127 

individuals (1.4%) moved to the peripheral regions and 146 individuals (1.6%) moved 

to growth-centre regions in 1994.  

TABLE 1 AROUND HERE 

In order to obtain expected disposable income for 1995, three income equations were 

estimated (see eq. (5) above). Because the income parameters are not the focus of this 

paper, the estimation results are presented in the Appendix. The parameters are merely 

used to compute expected disposable income for each individual for each of the three 

migration alternatives (see bottom of Table 1 for mean values). 

Alongside expected income, a variety of other factors controlling for the costs and 

benefits of migration are included in the model. The propensity to move is likely to 

diminish with age and increase with the individual’s level of education (SJAASTAD, 

1962; ANTOLIN and BOVER 1997; RITSILÄ and OVASKAINEN, 2001; RITSILÄ and 

HAAPANEN, 2003). Marital status, spouse’s employment and presence of children may 

indicate the existence of additional local household ties, as well as affecting the direct 

costs of moving (MINCER, 1978; NIVALAINEN, 2004). Previous studies also clearly show 

that home-owners have a low propensity to move (HENLEY, 1998; TERVO, 2000; 

RITSILÄ and OVASKAINEN, 2001).  

Personal unemployment and high regional unemployment may encourage migration 

(PISSARIDES and WADSWORTH, 1989; KAUHANEN and TERVO, 2002). Correspondingly, 

migration propensity is likely to decrease with work experience. A negative association 

is expected between initial earnings and migration: the lower the earnings, the 
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lower the opportunity costs of moving, although, the evidence from previous empirical 

studies is not conclusive (see TERVO, 2000; RITSILÄ and OVASKAINEN, 2001; 

NIVALAINEN, 2004). A high level of taxation in the region of origin in turn may be an 

incentive to move.14 Commuting is also likely to increase the likelihood of migration 

(ROMANI et al., 2003; NIVALAINEN, 2004).15  

The characteristics of the region of origin play a crucial role in migration decisions 

(AXELSSON and WESTERLUND, 1998; KNAPP et al., 2001). The further away on the 

periphery an individual lives, the further away s/he is from the wider range of services 

and employment opportunities of the growth centres. Thus, migration propensity is 

expected to increase with the distance to the closest growth-centre region. A high 

proportion of service workers reflects local amenities and is likely to discourage 

migration (cf. NIVALAINEN, 2004). Finally, individuals living in their region of birth are 

expected to move less because of attachment to the region. 

ESTIMATION RESULTS 

Table 2 presents the estimation results of the migration model. Maximum likelihood 

estimates of the parameters are given together with their asymptotic standard errors and 

significance levels. The parameters for the periphery and growth-centre migration 

alternatives serve as a basis for identifying differences in migration behaviour. 

Deviations in parameter values imply differences in the weight of particular variables in 

the migration decision between periphery and growth-centre.  

TABLE 2 AROUND HERE 
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Personal characteristics 

As expected, the results show that the likelihood of migration diminishes with age. 

Interestingly, the much larger negative estimate for growth-centre migration implies that 

older people are less likely to move to the growth-centre regions than to the periphery. 

In accordance with RITSILÄ and HAAPANEN, 2003, the likelihood of growth-centre 

migration increases with the individual’s level of education. However, this is not true of 

migration to the peripheral regions. Combining the effects of age and education, it can 

be deduced that the peripheral regions are losing an important part of their human 

capital. Young and educated individuals move from the periphery to the growth-centres, 

and human capital becomes concentrated in a few regions (c.f. RITSILÄ and HAAPANEN, 

2003). In addition, the demographical structure of the peripheral regions worsens still 

further. 

Household characteristics 

The impact of marital status on migration seems to be closely related to spouse’s 

employment status, and thus to attachment to the local labour market. An employed 

spouse significantly reduces the likelihood of moving. On the contrary, a non-employed 

spouse may even increase the likelihood of moving, especially to a growth-centre 

region. Having school-aged children significantly discourages the likelihood of 

migration to a growth-centre. However, younger children do not have a significant 

impact on the likelihood of migration (see also NIVALAINEN, 2004). Home-owning 

status significantly reduces the likelihood of migration to the peripheral regions, but not 

to the growth-centre regions. As a whole, the results suggest that individuals in settled 

circumstances are less willing to migrate to a new location with less certain prospects. 
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Labour market characteristics 

The estimates imply that personal unemployment enhances the likelihood of moving to 

the periphery, but not to a growth-centre (cf. KAUHANEN and TERVO, 2002). The 

insignificant estimate obtained for regional unemployment is in line with previous 

findings (see, for example, HÄMÄLÄINEN, 2002. A person’s work experience does not 

explain the likelihood of migration to either a peripheral or growth-centre region.16 

However, our findings indicate that the higher the individual’s initial earnings, the less 

likely s/he is to move to another peripheral region. As expected, commuting 

significantly adds to the propensity to move. The effect is greater on growth-centre 

migration than peripheral migration. According to the results, it seems that 

unemployment does not induce migration to the growth-centres as strongly as has been 

assumed. Instead, commuting seems to be an important determinant in migration 

behaviour, especially in migration to growth-centres. 

Characteristics of the region of origin 

The likelihood of migration is significantly related to the distance to the closest growth-

centre region. The further away from a growth-centre region an individual lives, the 

more likely s/he is to move. On the contrary, living in one’s region of birth reduces the 

willingness to move. In addition, a higher share of service workers in the home region 

significantly deters migration to another peripheral region. In general, the availability of 

services is related to the distance of region from a growth-centre – the more distant the 

region, the fewer the services available.  
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Expected disposable income 

As discussed earlier, the impact of expected disposable income on the migration 

decision is estimated with a normally distributed random parameter. Table 2 shows that 

the mean value of the parameter density is significant at the 0.05 level. This provides 

evidence supporting the human capital hypothesis: migration decisions are affected by 

disposable income expectations. However, no significant random variation in the 

income expectations parameter is found, as indicated by the insignificance of the 

standard deviation. Triangular and uniform densities were also tried, but the results 

were very similar and are therefore not reported. To sum up, expected disposable 

income has an effect on migration behaviour, but a closer examination is needed to 

evaluate its policy implications. 

POLICY IMPLICATIONS 

Policy implications are next discussed with an example illustrating the effects of 

changes in individuals’ expected disposable income on the likelihood of migration. 

Table 3 illustrates the estimated impacts and costs of two income policy interventions 

aimed at increasing disposable income in four northern subregions of Finland. The 

interventions would increase an individual’s disposable income by 10% and 25%, 

respectively, given that s/he does not move to a growth-centre region. In other words, 

the increase in income is conditional on the potential migrant staying put or moving to 

another peripheral region.17 

At the top of Table 3 are the predicted probabilities for the three migration alternatives 

before and after the two interventions. They have been calculated as averages over all 

observations using the parameter estimates reported in Table 2. By comparing the 

statistics in the first two columns we can see that a 10% increase in expected 
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disposable income would decrease the probability of growth-centre migration by 

approximately 12% (from 0.0159 to 0.0140). Similarly, the final column indicates that a 

25% increase in expected disposable income would decrease the probability of growth-

centre migration by approximately 26% (from 0.0159 to 0.0117). Hence, it seems that 

migration decisions can be affected by income policy interventions. However, the 

impact of expected disposable income on the propensity of migration remains modest 

compared, for example, to the impact of education. 

TABLE 3 AROUND HERE 

In considering the benefit of an intervention, its costs should also be taken into account 

(see bottom of Table 3). Naturally, the costs of the intervention will depend positively 

on the level of income and the number of persons affected by it. In order to make the 

example intervention policy feasible, it was only targeted at a restricted population in 

the four northernmost regions of Finland (Torniolaakso, and Tunturi-, Northern- and 

Eastern-Lapland). In 1999, these regions were home to 26,898 employed people with an 

average annual disposable income of 9,137 euros. The income policy interventions, if 

implemented, would raise average annual disposable income to 10,051 and 11,421 

euros, respectively. Thus, our rough estimate is that the interventions would have cost 

approximately 24 and 61 million euros. However, it should be noted that these estimates 

do not take changes in migration flows, and thus in the size of the working population in 

the target regions, into account. Note also that the costs would be lower, if the income 

policy intervention was targeted at younger individuals since, on average, they have 

lower earnings. 
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CONCLUDING REMARKS 

The results of the empirical analysis implied that substantial differences exist between 

the determinants of peripheral and growth-centre migration in Finland. The migration 

decision is closely linked to the potential migrant’s personal, household and labour 

market characteristics as well as to the characteristics of his/her home region. Firstly, 

young and higher educated individuals tend to move from the periphery to the growth-

centres. This means that the peripheral regions are losing an important proportion of 

their human capital, and that human capital is becoming concentrated in a few regions. 

Secondly, individuals in settled circumstances (families with children, home-owners) 

are less willing to migrate to a new location with less certain prospects. Thirdly, it 

seems that the unemployment does not induce migration to the growth-centres as 

strongly as has been assumed. Instead, commuting seems to be an important factor 

determining the migration behaviour, especially migration to growth-centres. Finally, 

the further away from a growth-centre region an individual lives, the more likely s/he is 

to move. On the contrary, a higher share of service workers significantly deters 

migration to another peripheral region.  

In support of the human capital hypothesis, the estimation results implied that migration 

decisions are affected by disposable income expectations. Hence, it seems that 

migration decisions can be affected by income policy interventions. However, the 

impact of expected disposable income on the propensity to migrate turned out to be 

rather modest. In addition, the use of an income policy intervention is not 

unproblematic. Even if the intervention were only targeted at few peripheral regions, it 

would still be a rather expensive option. This is mainly due to the general nature of such 

an intervention, as it applies to all employed individuals regardless of their propensity to 
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migrate. At the same time equality between individuals and between regions becomes 

an issue. Co-operation between regions may suffer as a result of inequalities of 

treatment between them. In addition, peripheral regions contain a large pool of 

unemployed inhabitants.  
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APPENDIX 

Constructing expected disposable income for 1995 

An individual’s disposable income in 1995 was calculated by subtracting state, 

municipal, Church, and social security taxes from earned annual income. Possible tax 

deductions were not taken into account in the calculations. Because we knew each 

individual’s region of residence, but not municipality, we had to use a proxy for the 

municipal tax paid by each individual. It was calculated as a population-weighted 

average of all the municipal taxes in the region. 

We then estimated three income equations (5). They did not show evidence of self-

selection (Table A1): the null hypothesis of no self-selection could not be rejected at the 

0.05 level with t-test values of -1.478, 1.353 and -1.921 in the samples of stayers, 

periphery migrants and growth-centre migrants, respectively. Hence, we proceeded by 

estimating the income parameters with the standard ordinary least squares (OLS) 

method. Finally, these parameters were used to compute expected disposable income for 

each individual for each of the three migration alternatives. 
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Table A1. Ordinary least squares estimates of the disposable income equations 

 Sample in the estimation of disposable income equation 

Variable Stayers Periphery migrants Growth-centre migrants 

Constant 0.901** (0.093) 1.191  (0.791) 0.414  (0.934) 
Sex (male = 1) 0.226** (0.013) 0.167  (0.120) 0.065  (0.124) 
Age 

0.249** (0.054) -0.086  (0.525) 0.948  (0.615) 
Age squared -0.031** (0.007) 0.016  (0.074) -0.123  (0.083) 
Lower secondary education 0.092** (0.016) 0.304  (0.162) -0.354  (0.234) 
Upper secondary education 0.225** (0.019) 0.657** (0.166) 0.184  (0.209) 
Lower upper education 0.454** (0.026) 0.879** (0.196) 0.309  (0.251) 
Higher upper education 0.727** (0.034) 1.258** (0.261) 0.417  (0.273) 
Married or cohabiting 0.083** (0.018) -0.258  (0.136) -0.156  (0.142) 
# children under age 7 -0.087** (0.011) 0.057  (0.095) -0.208  (0.120) 
Unemployed -0.171** (0.031) -0.316  (0.182) -0.057  (0.185) 
Employed 0.387** (0.030) -0.272  (0.184) 0.255  (0.179) 
Work experience -0.022  (0.012) 0.137  (0.097) 0.005  (0.110) 
Work experience squared 0.008** (0.001) 0.001  (0.010) 0.002  (0.012) 
Distance to closest growth-centre -0.003** (0.001) 0.000  (0.008) -0.012  (0.008) 
R2 0.308 0.422 0.267 
t-test for self-selection -1.478 1.353 -1.921 
Number of observations 8,948 127 146 

Notes: Dependent variable: ln(disposable income in 1995). First, the estimated parameter is given, 
followed by the standard errors in brackets. All variables measured at the region of origin in 
1993; see Table 1. * (**) = statistically significant at the 0.05 (0.01) level. 
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Table 1.   Definitions and descriptive statistics of the explanatory variables 

Variable Scale Definition  Mean 

Age  Continuous Age in years divided by 10 3.805 
Lower secondary 

education 
(0, 1) 1 = lower secondary education; 0 = otherwise 0.377      

Upper secondary 
education 

(0, 1) 1 = upper secondary education; 0 = otherwise 0.202 

Lower upper education (0, 1) 1 = lower upper education; 0 = otherwise 0.089 
Higher upper education (0, 1) 1 = higher upper education; 0 = otherwise 0.044 
Married or cohabiting (0, 1) 1 = married or cohabiting; 0 = otherwise 0.759 
Spouse employed (0, 1) 1 = married or cohabiting and spouse’s main 

activity is employment during the last week of 
1993; 0 = otherwise 

0.499 

# children under 7 Continuous Number of children under age 7 0.296 
# children aged 7–18 Continuous Number of children aged 7–18 0.556 
Home-owner (0, 1) 1 = home-owner; 0 = otherwise 0.565 
Employed (0, 1) 1 = main activity is employment during the last 

week of 1993; 0 = otherwise 
0.768 

Unemployed (0, 1) 1 = main activity is unemployment during the last 
week of 1993; 0 = otherwise 

0.163 

Work experience Continuous No. of months of employment during 1987–93 
divided by 10 

6.450 

Initial earnings Continuous Annual earnings in 1993 (10,000 euro) = annual 
income from labour plus self-employment 
income and work-related transfers, such as 
unemployment insurance and sick pay. 

1.653 

Commuting (0, 1) 1 = commuting from the municipality in the last 
week of 1993; 0 = otherwise 

0.328 

Regional rate of 
unemployment  

Continuous Regional rate of unemployment, % 23.824 

Share of service workers Continuous Share of employed labour force in services 6.817 
Living in region of birth (0, 1) 1 = living in region of birth; 0 = otherwise 0.574 
Distance to the closest 

growth-centre 
Continuous Individual’s distance to the closest growth-centre 

using distances by road (10 km) 
10.993 

Municipal taxation Continuous Population-weighted average of municipal taxes 
in the region of origin 

17.662 

Ln(expected disposable 
income) 

Continuous Natural logarithm of predicted disposable income 
for 1995 (1,000 euro) in the three migration 
alternatives; see Appendix, Table A1. 

2.151 (alt.0)
2.074 (alt.1)
2.095 (alt.2)

Notes: All variables measured at the region of origin in 1993 if not otherwise stated. Number of 
observations: N = 9,221. Reference category for the educational dummies is primary education. 
For labour market status (employment, unemployment) it is out of the labour market. Individual’s 
distance to the closest growth-centre region was calculated as follows: first the distance between 
two regions was calculated by using a distance matrix based on the relative location of the 
municipalities (Source: Finnish Road Administration), then in each subregion the most populated 
municipality was chosen to represent the location of the region.  
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Table 2.   Parameter estimates of the random parameters logit model 

  Alternative 

Non-random parameters Periphery migration Growth-centre migration 

Constant 1.094  (1.132) -1.903  (1.121) 
Age  -0.403** (0.127) -0.771** (0.149) 
Lower secondary education -0.582  (0.299) 0.903* (0.424) 
Upper secondary education -0.358  (0.408) 1.342** (0.287) 
Lower upper education 0.201  (0.437) 1.630** (0.343) 
Higher upper education 0.344  (0.577) 2.575** (0.420) 
Married or cohabiting 0.274  (0.341) 0.544  (0.290) 
Spouse is employed -0.752** (0.253) -0.557* (0.251) 
# children under 7 -0.106  (0.177) -0.344  (0.185) 
# children aged 7–18 -0.139  (0.159) -0.703** (0.208) 
Home-owner -0.967** (0.208) -0.347  (0.188) 
Employed 0.174  (0.315) -0.461  (0.283) 
Unemployed 1.386* (0.605) 0.426  (0.322) 
Work experience -0.123  (0.082) 0.040 (0.050) 
Initial earnings -0.443** (0.172) -0.077 (0.150) 
Commuting 0.936** (0.274) 1.780** (0.250) 
Regional rate of unemployment -0.007  (0.027) -0.024  (0.025) 
Share of service workers -0.447** (0.120) -0.181  (0.109) 
Living in region of birth -0.935** (0.195) -0.744** (0.185) 
Distance to the closest growth-centre 0.039** (0.014) 0.047** (0.015) 

  

Normally distributed random parameter for expected disposable income:  

 Mean:  1.463* (0.719); Std. dev:  0.021 (0.942) 

Notes: Reference state is staying. First, the estimated parameter is given, followed by the asymptotic 
standard errors in brackets. See Table 1 for the variable definitions and mean values. Log-
likelihood: -1,155.47. Number of observations: N = 9,221. Replications for simulated probabilities 
(Halton): 500. * (**) = statistically significant at the 0.05 (0.01) level. 
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Table 3.  The estimated impacts and costs of two income policy interventions 

 

Without policy 
intervention 

After 10% increase in 
expected disposable 

income 

After 25% increase in 
expected disposable 

income 

 Probability of alternative (change, %) 

Staying 0.9704 0.9722 (0.2%) 0.9743 (0.4%) 

Periphery migration 0.0138 0.0139 (0.7%) 0.0140 (1.4%) 

Growth-centre migration 0.0159 0.0140 (-11.9%) 0.0117 (-26.4%) 

 Calculation of approximate costs 

Employed individuals 26,898 (1 26,898 (2 26,898 (2 

Annual income per individual, euro 13,453 (1 13,453 (2 13,453 (2 

Annual disposable income per 
individual, euro 

9,137 (1 10,051 11,421 

Annual costs per individual, euro - 914 2,284 

Total annual costs, euro - 24,584,772 61,435,032 

Notes: Policy interventions are targeted at employed individuals living in the four northern subregions 
listed in the text. An individual receives the increase in the disposable income, assuming s/he does 
not move to a growth-centre region. Probabilities are simulated with 500 replications (Halton) 
using the parameter estimates given in Table 2. The probabilities are calculated as averages over 
all observations. 1) Figures are given for 1999 (Sources: Finnish Tax Administration & Statistics 
Finland’s Kuntafakta). 2) Figure is assumed to be unchanged after the policy. 
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NOTES 

1. See WILLIAMSON, 1988, LUCAS, 1997, and UNITED NATIONS, 1999, for a 

discussion of urbanization in general. 

2.  For prior evidence on the impact of expected earnings on migration, see FALARIS, 

1987, for Venezuela and ISLAM and CHOUDHURY, 1990, for Canada. They find a 

positive and significant impact of expected income gain on migration.  

3.  This implies that the individual moves (j = 1, 2) only if the net gain from 

migration ( 0lnln iij PVPV  ) is greater than zero and selects that destination region 

for which ijPVln  is maximized. 

4.  Taylor’s first-order expansion, ))(()()( 000   fff , at point 00   is 

ijijij  
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D .  

5.  We approximate the present value of expected disposable income with predicted 

disposable income just after migration (see Appendix for details). 

6.  The sample selection correction variables ij  are defined as: ijijij PP ))(( 1  , 

where   is the standard normal density function, 1  is the inverse of the 

standard normal distribution and ijP  is the predicted probability of alternative j 

computed from a reduced-form multinomial logit model that include all variables 

in iX  and iZ  (see equations 5 and 6; and  LEE, 1983; FALARIS, 1987). 

7. The predicted value can be calculated as: jiij XW ˆln . Similarly, 

)2/exp(ˆ 2
jjiij XW   , where 2

j  is the estimated variance of the error term ijv  
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in equation (5). The result follows from the expected value properties of log-

normal distributions (see, for example, MOOD et al., 1974, p. 117). 

8. Note that the error term ij  is not exactly Gumbel-distributed, since it is a linear 

function of the Gumbel error term ( ij ) and the normal error term ( ij ). 

Fortunately, the assumption is defensible since both distributions have somewhat 

similar shapes (VIJVERBERG, 1995). A similar assumption has been made 

previously (LEE, 1983; VIJVERBERG, 1995). 

9 . Due to “Iron Law of Economics”, measurement errors are likely to bias the 

parameter estimates toward zero (CAMERON and TRIVEDI, 2005). 

10. Random parameters logit models can be estimated by maximising a simulated 

log-likelihood function (see STERN, 1997, for a discussion). In this study, to 

reduce simulation error, the simulations are based on Halton draws (TRAIN, 2003). 

A more advanced treatment of the measurement errors would have required the 

use of panel data (CARROLL et al., 1995). Due to data limitations this was left for a 

further study. 

11. We used data from 84 subregions. The subregion of Åland was excluded, as it has 

many distinctive characteristics (including self-regulation, isolated geographical 

location and a Swedish-speaking majority). One limitation of the data set is that it 

does not allow us to use households as the unit of analysis, because we do not 

know which individuals belong to the same households. However, we do have 

wide range of household variables, which should control for the dependencies in 

the migration decision-making. 



 25

                                                                                                                                               

12.  The regional classification into growth-centre regions and peripheral regions was 

formed using information on the net migration rates and population figures: a 

region is classified as a growth-centre region, if it had a positive net in-migration 

rate and its population was larger than 50,000 inhabitants in 1995. The division is 

not sensitive to population size. 

13.  An annual income greater than 1,000 euro was considered positive. The income 

threshold is necessary in order to obtain meaningful income measures. Self-

employed, retired and foreign-born individuals were excluded from the sample, as 

the factors determining their incomes are likely to differ from those applicable to 

the rest of the population. In addition, those who were students in 1995 were 

excluded from the sample. 

14. See the literature on the impact of taxation and the public sector on migration 

(ISLAM, 1989; CHARNEY, 1993; WESTERLUND and WYZAN, 1995; see also 

equations 1 and 2). 

15. Note, however, that the choice of commuting may also reflect high personal costs 

of migration in the first place (ELIASSON et al., 2003). 

16.  We, neither, found any significant impact of municipal taxation on the migration 

propensity of individuals. Hence, highly insignificant and small coefficients were 

omitted from the final model. This result is expected because differences in 

taxation are fairly small between regions in Finland and thus inter-regional tax 

competition seems limited. 

17.  In practice, income policy interventions could be implemented, for example, 

through exemptions of some kind from personal income taxation. 


