Davide Consoli 
email: davide.consoli@ingenio.upv.es
  
Francesco Vona 
email: francesco.vona@sciences-po.fr
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
An analysis of the Graduate Labour Market in Finland: Spatial Agglomeration and Skill-Job Match
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During the 1990s Finland's economy went from deep recession to becoming among the most innovative and competitive within merely a decade. Economic recovery driven by the surge of ICT-related industries with the active support of the higher education system gave way also to growing inequalities among regions, especially within graduate workers. The paper elaborates an empirical analysis of the returns to education of a cohort entering the labour force between 1995 and 2005; our objective is to capture the extent of spatial and occupational determinants on income distribution as Finland slid from its most troubled to most prosperous times.

INTRODUCTION

The role of universities in the process of local and regional economic development has attracted considerable interest among scholars and policy makers [START_REF] Varga | Regional economic effects of university research: a survey[END_REF][START_REF] Boucher | Tiers of engagement by universities in their region's development[END_REF]. This strand of analysis initially centred on income-expenditure-employment effects (see e.g. [START_REF] Brownrigg | The economic impact of a new university[END_REF][START_REF] Bleaney | What does a university add to its local economy?[END_REF] has embraced new directions as universities' capacity of incubators for new basic research and loci for learning gradually gained due recognition [START_REF] Malecki | Industrial location and corporate organization in high-technology industries[END_REF][START_REF] Varga | University Research and Regional Innovation: A Spatial Econometric Analysis of Academic Technology Transfers[END_REF]. Empirical evidence also indicates that the presence of a skilled labour force fosters local development, either through productivity effects due to local knowledge spillovers and human capital externalities [START_REF] Howells | Industry-academic links in research and innovation: a national and regional development perspective[END_REF][START_REF] Glaeser | Growth in cities[END_REF][START_REF] Westhead | Links between higher-education institutions and[END_REF], by attracting private sector R&D and investments in high-tech activities [START_REF] Malecki | Technology and Economic Development[END_REF][START_REF] Saxenian | Regional Advantage. Culture and Competition in Silicon Valley and Route 128[END_REF][START_REF] Almeida | The Exploration of Technological Diversity and Geographic Localization in Innovation: Start-Up Firms in the Semiconductor Industry[END_REF] or by further encouraging 3 immigration or retention of highly skilled workers [START_REF] Herzog | High-technology jobs and worker mobility[END_REF][START_REF] Beeson | The effects of colleges and universities on local labor markets[END_REF][START_REF] Faggian | Human capital, graduate migration and innovation in British regions[END_REF]. The organization of local labour markets, in turn, brings to bear upon each of the foretold dimensions by either stimulating or hampering the mobility of and the access to pools of skilled workers [START_REF] Andersson | Knowledge and communications infrastructure and regional economic growth[END_REF][START_REF] Malecki | R&D facilities and professional labour: labour force dynamics in high technology[END_REF].

The transformations unleashed by widespread diffusion of Information and Communication

Technologies (ICTs) during the 1990s added an important dimension to the class of phenomena just outlined. ICT-driven technical change has been observed to trigger major inequalities across geographical areas as well as educational groups, especially among more educated workers (see [START_REF] Eckstein | The Evolution of U.S. Earnings Inequality: 1961-2002[END_REF] on the US and [START_REF] Martins | Does education reduce wage inequality? Quantile regression evidence from 16 countries[END_REF] for a cross-country analysis). The most credited argument ascribes the latter to the intrinsic skill-biased nature of ICTs [START_REF] Acemoglu | Why Do New Technologies Complement Skills? Directed Technical Change and Wage Inequality[END_REF][START_REF] Machin | Technology and changes in the skill structure: evidence from seven OECD countries[END_REF][START_REF] Piva | The skill bias effect of technological and organisational change: Evidence and policy implications[END_REF] combined with the renowned tendency of hi-tech activities to concentrate in selected geographical areas [START_REF] Acemoglu | How Large are the Social Returns to Education? Evidence from Compulsory Schooling Laws[END_REF]Moretti, 2004a). It is remarkable however that inequality has an autocatalytic nature whereby imperfect geographical mobility prevents the equalization of graduate premia across regions while, at the same time, non-convex returns to education favour retention of skilled workers by more innovative regions. As a result the latter remain close to the technological frontier while the others drift away [START_REF] Aghion | Endogenous Growth Theory[END_REF]. Add to this that while wage premia could be reasonably expected to diminish in regions with abundance of skilled workers, the existence of human capital spillovers (due to clustering of high-tech activities) tends to counteract the conventional demand-supply dynamic and to accrue extra returns to highly educated workers (Moretti, 2004a).

As these transformations undermine the explanatory power of traditional variables like observable worker characteristics -educational attainment, age, experience, etc -(see [START_REF] Juhn | Wage inequality and the rise in returns to skill[END_REF][START_REF] Goldin | The Race Between Education and Technology[END_REF][START_REF] Vona | Innovation, Human Capital and Earning Distribution Towards a dynamic life-cycle approach[END_REF] several new options in the attempt to enrich the wage equation with variables such as innate abilities [START_REF] Card | Earnings, Schooling and Ability Revisited[END_REF]; differences in university quality [START_REF] Brewer | Does it Pay to Attend an Elite Private College? Cross-Cohort Evidence on the Effects of College Type on Earnings[END_REF][START_REF] Krueger A | Estimating the Payoff to Attending a More Selective College: an Application of Selection on Observables and Unobservables[END_REF]; job-skill mismatches [START_REF] Green | Is there a genuine under-utilization of skills amongst the over-qualified?[END_REF]; firm-specific effects [START_REF] Dunne | Wage and Productivity Dispersion In US Manufacturing: The Role of Computer Investments[END_REF][START_REF] Faggio | The Evolution of Inequality in Productivity and Wages: Panel Data Evidence[END_REF]; and geographical location (Moretti 2004a;Glaeser and Maré, 1994).

The present paper elaborates a cross-regional analysis of earning differentials in Finland with a view to contribute this debate, specifically by connecting two areas of scholarly research: on the one hand it looks at the relationship between universities and regional economic development through the lenses of labour market dynamics while at the same time it adds a 'regional' perspective to the labour economics literature on earning inequality. The remarkable rebound that followed the recession of the mid 1990s and the related emergence of novel phenomena like spatial and income inequalities make the recent history of Finland especially interesting for our purposes [START_REF] Asplund R | Mobility and Earnings. An analysis of Finnish manufacturing and services[END_REF][START_REF] Kautto | Welfare in Finland in the 1990s[END_REF]. The proposed analysis uses an original dataset containing detailed individual information on a cohort of labour market entrants and seeks to tackle the following questions: (1) What is the wage premium associated to a perfect job-degree match? (2) How do agglomeration effects impact earning distribution? And

(3) to what extent do spatial distributions of workers' characteristics affect cross-regional differences in the returns to qualifications and occupations? By addressing these, the paper will add novel empirical evidence to a growing area of empirical research that so far has focused exclusively on Anglo-Saxon countries [START_REF] Böckerman | The micro-level dynamics of regional productivity growth: the source of divergence in Finland[END_REF].

FRAMEWORK FOR ANALYSIS

The recent history of Finland offers a compelling illustration of the turbulences that follow major regime transitions such as the emergence of new Information and Communication Technologies (ICTs). This section reviews concisely key milestones of the country's long-term economic development and connects them with the outlined conceptual framework.

The 1990s in Finland: bust to boom

The process of industrialization in Finland follows a typical pattern with the creation of manufacturing and processing activities in the mid-1950s and the progressive reconversion towards services in the late 1970s. The combined pressures of the oil crisis and of growing foreign competition in the 1980s stimulated the emergence of novel high-tech activities to reduce dependence on transportation and energy supplies [START_REF] Ollikainen | Luonnonvara-ja ympäristötalous[END_REF]. In the early 1990s Finland entered the most severe recession of its recent history, a storm which over its 5year course brought the country to a halt with record unemployment of 18% in 1993 [START_REF] Rouvinen | Little Finland's Transformation to a Wireless Giant[END_REF]. At the root of this was the uncontrolled financial deregulation of the late 1980s implemented as a response to the difficulties caused by the collapse of trade with the Soviet Union. The legislation however favoured the accumulation of unsustainable private debt thus leading to a cascade of bankruptcies (Kiander, 2004a;Kiander, 2004b).

Less than a decade later Finland was set on a different course, enjoying renewed prosperity and falling unemployment. In the following years the country became a global leader in the ICT sectors with over 6000 specialised firms (Paija and Rouvinen, 2003) and a wealth of resources for research accounting for more than 50% of national industrial R&D [START_REF] Castells | The Information Society and the Welfare State. The Finnish Model[END_REF]Ylä-Anttila, 2005). i Let us offer a synthetic account of the changes that Finland went through the decade 1995-2005 with the aid of Table 1 andMap 

Higher Education and Labour Markets

Beneath the remarkable transformations that bolstered recovery stand two pillars -both central to the remit of this paper: higher education and the labour markets (OECD, 2004). Consistent with egalitarian principles after which the higher education system has been modelled, in Finland no fees are levied on full-time students, the ratio of university per inhabitant is rather high (21 universities and 31 polytechnics with total population around 5 million) and subsistence grants are widely available [START_REF] Usher | Global Higher Education Rankings 2005[END_REF]. Two significant pieces of legislation are worth mentioning: the creation of new Universities between the 1960s and 1970s which facilitated access to higher education for residents of remote areas, and the upgrading of Polytechnics degree in the late 1990s to meet the growing demand for higher vocational skills [START_REF] Schienstock | The Finnish model of the knowledge economy[END_REF]. The statistics available seem to confirm the efficacy of these reforms considering that between 2000 and 2007 entry rates into Finnish tertiary education were about 70%, and that in the same period graduation rates for first degree programs and postgraduate qualification were respectively 47% and 2.1% -both significantly above the OECD average (OECD, 2008). Also data on average graduation times and PISA tests scores speak to the high quality of the educational system [START_REF] Välijärvi | The Finnish Success in PISA and some reasons behind it[END_REF]OECD, 2005).

Finland's labour market is organized around the canons of a traditional Nordic welfare system with high labour taxes, extensive social benefits, elevated trade union membership (currently 70%, of the labour force down from more than 80% in the 1990s) which all together underpin a traditionally compressed wage structure [START_REF] Nickell | Labor market institutions and economic performance[END_REF]. Wage bargaining involves centralized framework agreements between unions and employers on a fixed-term basis followed by union-level bargains. ii Despite high women participation the pay gap is higher in Finland compared to the OECD average, mostly due to self-selection into low-wage careers like teaching [START_REF] Vartiainen | Gender Wage Differentials in the Finnish Labour Market[END_REF][START_REF] Böckerman | Empirical Studies on Working Hours and Labour Market Flows[END_REF]. Consistent with the broader international trend, the expansion of ICT-related activities has altered substantially the wage structure in Finland by spurring fragmentation of local labour markets and the emergence of earning inequalities within high-skilled workers. In relation to this [START_REF] Böckerman | The micro-level dynamics of regional productivity growth: the source of divergence in Finland[END_REF] observe that in spite of the extent of these transformations, only a few empirical studies have thus far accounted properly for the effects of these new characteristics in Finland's labour market.

Economic growth and rising regional inequalities

The rebound of the late 1990s contributes to the widely-held perception of Finland as successful knowledge-intensive society, and fuels debates about the 'Finnish model' or 'Finnish miracle' [START_REF] Castells | The Information Society and the Welfare State. The Finnish Model[END_REF][START_REF] Schienstock | The Finnish model of the knowledge economy[END_REF]. To be sure Finland reaped the opportunities of the nascent ICT industry more effectively and rapidly than other European countries thanks to a mix of forward-looking industrial policies and public investments in highereducation and R&D which stimulated and supported ICT-complementary clusters in manufacturing and service sectors (OECD, 2004;[START_REF] Honkapohja | The Economic Crisis of the 1990s in Finland[END_REF][START_REF] Honkapohja | Economic prosperity recaptured: the Finnish path from crisis to fast growth[END_REF]. Empirical evidence confirms also that the industrial revitalization of the 1990s was the backdrop to a story that has arguably attracted less attention: the emergence of significant inequalities across regions. Like the canonical examples commonly offered in the literature (see e.g. [START_REF] Krugman | Increasing returns and economic geography[END_REF][START_REF] Feldman | Innovation in Cities: Science-based Diversity, Specialization, and Localized Competition[END_REF], the growth of specialised innovation activities in Finland was strongly localized in some areas. A large number of empirical studies contribute to portray the following picture: as the Southern regions joined the nascent high-tech trajectory the bulk of industries located in the Central and Northern areas remained anchored to declining activities like paper, pulp and metal processing. [START_REF] Hanell | Regional Development in the Nordic Countries[END_REF] present evidence of massive migration towards Helsinki and the South at the peak of the crisis; [START_REF] Kautto | Welfare in Finland in the 1990s[END_REF] reports significant and growing divergences in capital income shares and average household incomes after 1994; [START_REF] Kangasharju | Increasing regional disparities in the 1990s: the Finnish experience[END_REF] show remarkable differences in sectoral expansion between fast-and low-growing regions, especially in the business service sectors (with a gap of 4,5% over the period [1995][1996][1997][1998][1999][2000]; [START_REF] Loikkanen | Regional Income Convergence and Inequality in Boom and Bust: Results from Micro Data in Finland 1971-2000[END_REF] Common to all these studies is the acknowledgement of growing inequalities in both unemployment and earnings distribution (OECD, 2001;[START_REF] Asplund R | Mobility and Earnings. An analysis of Finnish manufacturing and services[END_REF][START_REF] Böckerman | Understanding Regional Productivity in a Nordic Welfare State: Does ICT Matter? Discussion Papers 798[END_REF][START_REF] Tervo | Regional policy lessons from Finland[END_REF][START_REF] Neubauer | Regional Development in the Nordic Countries 2007[END_REF]. [START_REF] Böckerman | The micro-level dynamics of regional productivity growth: the source of divergence in Finland[END_REF], for example, show the contrast between job destruction in Eastern and Northern Finland and hi-tech driven job creation rates in Helsinki and the Southern regions, the net effect of which is signified by widening spreads of wage differentials. Other empirical studies by Uusitalo (1999), [START_REF] Kyyrä | Welfare Differentials and Inequality in the Finnish Labour Market over the 1990s[END_REF] and [START_REF] Asplund | Education and Wage Inequality in Finland: A Review of the Empirical Evidence[END_REF] indicate that, in spite of centralised wage bargaining and tight labour market regulation, unexplained wage dispersion among graduates increased substantially after the mid-1990s. These phenomena are ascribed to the concurrence of various factors. Empirical evidence suggests statistical association between earning inequalities and the concentration of highly educated workers in the nascent ICT clusters of the South (Kyyra, 2000;[START_REF] Asplund | Education and Wage Inequality in Finland: A Review of the Empirical Evidence[END_REF]. Some authors argue that regulation impeded the adaptations demanded by the changing industrial structure thus amplifying the impact of job-skill mismatches and agglomeration effects which triggered within-group inequality among highly educated workers (Asplund and Liljia, 2000;Kyyra, 2000). [START_REF] Uusitalo R | Changes in the Finnish Wage Structure: Will Demand and Supply Do?[END_REF] on the other hand stresses that in the mid-1990s, when income inequality increased, industry-level bargaining partially replaced central agreement. Yet other works emphasise the impact of the dual income tax system introduced by the fiscal reform of 1993 which, according to [START_REF] Riihela | Economic Poverty in Finland 1971-2004[END_REF], created strong incentives to shift labour income to capital income for individuals in the highest marginal tax brackets. The common denominator across all these studies is that the aftermath of the crisis in Finland was the backdrop to the fastest growth in income inequality among the OECD countries (OECD 2008).

DATA AND DESCRIPTIVE ANALYSIS

This section proposes an analysis of the relation between individual characteristics and their earnings. As discussed in the introductory section, this paper has three empirical goals. First, to assess the wage premium associated to a perfect job-degree match; secondly, to evaluate the impact of agglomeration effects on earnings' distribution; and, lastly, to capture the extent to which differential distributions of workers' characteristics across regions affect returns to qualifications and occupations. Let us provide a brief illustration of the database and of the criteria that guided the construction of specific variables.

The dataset and construction of main variables

The data source is the Longitudinal Census of Statistics Finland containing information on 8787 individuals iii [4292 men (49%); 4495 women (51%)] collected by means of a two-step survey: in A key feature of the proposed analysis is the construction of ad-hoc variables to capture occupational and spatial determinants (see [START_REF] Blundell R | Higher Education, Employment and Earnings in Britain[END_REF][START_REF] Robinson | The Myth of Parity of Esteem: Earnings and Qualifications[END_REF]Dearden et al., 2002). For what concerns the former we matched the occupational categories listed by

Statistics Finland with the International Standard Classification of Occupations (ISCO). v

Furthermore we create a job-degree dummy variable by comparing occupation-specific requirements listed in ISCO with the content of each degree (second digit of degree codes), and assigning 1 in case of perfect match and 0 otherwise. vi To assess the influence of spatial agglomeration we use region-specific human capital calculated as the weighted average of educational attainment of the residing population vii and the share of post-graduates within the population. Since the analysis focuses on a cohort of labour market entrants we also include variables for degree of experience in the local labour market, namely: relocation after completing studies (Relocate), change of degree or drop-out (Shift) and duration of formal schooling weighted by expected length of study in the field chosen (Years of Education).

Descriptive Analysis

Table 2 presents descriptive statistics for our main variables of interest. More than 90% of individuals in the sample are employed in 2005 with high average educational attainmentabout 70% holding a Master's Degree. Among the most preferred areas of study are Business and Social Sciences (23%), first among women, followed by Engineering (18%), first among 

TABLE TWO ABOUT HERE

The descriptive statistics of Table 3 illustrate the spatial distribution of our sample broken down in two groups depending on area of residence in 2005. Here we note immediately that the capital city features overall higher levels of human capital (Upper part of the Table ). Further, 37.4% of the observations relocate to Helsinki after graduation while 54.4% to other regions.

When combined with information on the field of study we observe that Helsinki residents are mostly graduates in Business Studies (note the difference with other regions), Engineering and to a smaller extent Humanities while other regions feature comparatively more graduates in Medicine, Information Sciences and Humanities. The breakdown by occupations shows that medium-skill jobs have the highest share in Helsinki -recall the data concern labour market entrants -followed Teachers, Public Service Professionals, Legal and Business Professionals and Scientists; consistent with the previous distributions the workforce of other regions has its peak with Teachers (more than twice as in Helsinki) and relatively more Medical doctors. 3 shows that postgraduates residing in Helsinki earn more compared to other areas while the opposite holds for Graduates. The breakdown by occupation indicates that Helsinki residents enjoy a higher wage premium when employed as Managers (+8%), Scientists (+11%), Legal and Business professionals (+20%), Medium-skill (+13%) and low-skill workers (+15%). Looking at other regions, Teachers (+7%), Engineers (+1%) and Medical Doctors (+2%) earn more compared to their peers in the capital city. The bottom of the table shows that the distribution of individuals with perfect job-skill match does not displaying 

The lower-intermediate part of Table

TABLE THREE ABOUT HERE

Let us now turn to the empirical analysis of earnings distribution.

ECONOMETRIC ANALYSIS OF EARNINGS

This section presents an empirical analysis of the determinants of earnings (Log Monthly Wage) among a cohort of individuals who enrolled at any of the Finnish Universities in 1995.

The basic wage model, a Mincer-type of regression, is progressively enriched by the addition of controls and variables that capture job-skill match and agglomeration effects. Variables are listed in the Appendix.

OLS Estimates

The basic model includes standard controls for individual characteristics ix and specific occupation dummies. The first OLS regression (column 1, Table 4) yields positive and significant returns to high qualifications with respect to university dropouts, ranging from 46% for Master's degree to 68% for PhDs '. x The estimated coefficients also indicate that Medical doctors, Engineers, Legal professionals and Scientists enjoy relatively higher returns compared to other occupations. xi When dummy variables for Helsinki residence and job-skill match are included (column 2) the estimates show that the former yields an extra premium of 6%, and that being employed in a job that matches perfectly the educational background carries a 4% higher monthly wage. Note that the Helsinki dummy is a first, albeit crude, indication of the effect of location on wages that will be progressively refined.

The indications provided by the baseline model remain robust when 'Field of Study' is controlled for (column 3). As might be expected, having a degree increases the wage compared to individuals with no degree especially for Engineering, Business Studies and Medicine degrees. The finding that returns to formal education are lower compared to the previous model resonates with studies showing that the type of specialisation acquired with a degree explains a large part of the educational premia [START_REF] Asplund R | Essays on Human Capital and Earnings in Finland. ETLA[END_REF][START_REF] Asplund | Education and Wage Inequality in Finland: A Review of the Empirical Evidence[END_REF]. In particular the higher coefficients for Engineering and Business Services studies compared to ICT-related degrees -such as Information Sciences -resonate with studies indicating that the wage premium of generic-to-specific computer skills had decreased during the late 1990s [START_REF] Asplund R | The Disappearing Wage Premium of Computer Skills. The Research Institute of the Finnish Economy[END_REF]. In fact, regional employment shares in private services are highly correlated with our human capital index and hence with wages. xii In the enriched model coefficients for the job-skill match and the Helsinki dummies remain statistically significant.

TABLE FOUR ABOUT HERE

As anticipated earlier the Helsinki dummy captures in rather crude fashion the influence of spatial factors on earnings. As a matter of fact different issues are at stake when it comes to assess the impact of local characteristics on earnings. In general it is plausible that skilled workers sort themselves into metropolitan areas with high level of human capital (Glaeser and Maré, 2001); in such cases an observed positive correlation between wage levels and graduate share is ascribed to unobservable individual factors, like innate ability positively correlated with the skill of the workforce, rather than productivity differentials. On the other hand the positive association between earning levels and the share of graduates living in large cities may depend on unobservable characteristics of the location, such as the industrial mix: in this case the wage levels cause the increase of the skilled workers, not the other way round (Moretti, 2004a).

While our data do not allow a proper test of these concurrent hypotheses, agglomeration effects can be captured by taking the weighted average of educational attainment among residents as index of regional Human Capital (column 4). An increase of one standard deviation in the human capital in the region yields a remarkable 75% extra premium. xiii Further, we focus on the effect of regional human capital and check whether the latter benefits more - If there is imperfect substitution between educated and uneducated workers, an increase in the number of educated workers will lower the wage of the educated and raise the wage of uneducated workers. On the other hand, human capital spillovers can increase productivity and the wage levels of both groups. In the estimates of columns ( 5) and ( 6) the Human Capital coefficient is large and significant for both but twice as large for low-skilled individuals. This suggests that human capital spillovers benefit relatively more those with lower qualifications (less than post-graduate).

To further investigate location effects we consider interactions between being postgraduate and region of residence in 2005. This interaction effect is included to check whether substantial differences emerge in the returns to postgraduate qualifications across regions. Different from previous studies employing a similar methodology (e.g. Moretti 2004b) the fine-grained information contained in our dataset allows focussing on regional differences in returns to postgraduate degrees. Note that in our sample of highly qualified workers a postgraduate qualification is the characteristic that explains the greatest fraction of earning premium. The coefficients for individual regions in column (1) (upper part of related applications expanded, the demand for skills shifted towards those that match emergent activities like Business Services, especially in Helsinki. This is also confirmed by evidence on the higher wage premium commanded by postgraduates specialised in Engineering and Business Science compared to those possessing narrow computing skills (see [START_REF] Asplund R | The Disappearing Wage Premium of Computer Skills. The Research Institute of the Finnish Economy[END_REF].

It is important to emphasise that such a process entails significant capacity in knowledge systematization and adaptation of training to changing job content [START_REF] Autor | The Skill Content of Recent Technological Change: An Empirical Exploration[END_REF][START_REF] Goldin | The Race Between Education and Technology[END_REF][START_REF] Vona | Innovation, Human Capital and Earning Distribution Towards a dynamic life-cycle approach[END_REF][START_REF] Consoli | Variety in the knowledge base of Knowledge Intensive Business Services[END_REF]). In the case under observation the regions that had joined early the party of hi-tech development managed stay close to the frontier owing to the autocatalytic effects of high concentration of human capital discussed earlier in the paper.

Let us now take a final step and check whether Finnish macro-regions, grouped by intensity of human capital, respond to different models generating wage differentials across skill and occupational groups. This exercise is particularly important in view of the wage policies adopted in Finland to the effect of ensuring availability of certain professionals in remote Northern areas. Moreover compositional effects such as differences in the regional endowments of other individual controls can be relevant not only for human capital as well as for managers or high skilled professionals. To this end we use that Oaxaca-Blinder [START_REF] Blinder | Wage Discrimination: Reduced Form and Structural Estimates[END_REF][START_REF] Oaxaca R | Male-Female Wage Differentials in Urban Labor Markets[END_REF] decomposition to check the extent to which regional differences explain differences in returns to individual characteristics or differences in the endowments of these characteristics (Table 6). xv This technique, which was originally employed to decompose the male-female wage differentials, is applied here to capture the regional wage gap in terms of (i) a compositional effect due to cross-regional differences in individual characteristics that have a positive effect on earnings; (ii) a price-component associated to different returns to characteristics in each region; and (iii) an interaction term. This exercise allows disentangling the sources of regional wage gap. Taking Helsinki as the reference region for pair-wise comparison, predicted wages are always higher in Helsinki with respect to the other three macro-areas. With respect to other macroareas, an important fraction of this gap is explained by a larger endowment of highly paid occupations, such as scientists and business professionals. However, the total endowment effect yields a penalty for residing in Helsinki -especially compared to middle-and low-human capital regions. This can be ascribed to the relatively smaller fraction of teachers and civil servants working in the capital area. To a lesser extent a negative endowment effect for engineers signals scarcity of these qualifications in the capital region.

Returns to characteristics that positively affect earnings are generally higher in Helsinki and explain more than 2/3 of the wage difference with the high-human capital macro-region.

Looking at this effect in detail, postgraduate workers receive significantly higher premia when employed there. By contrast, teachers, civil servants and, to a minor extent, doctors and engineers command lower wages. These patterns emerge with greater intensity among fast growing regions, e.g. Oulu, where also returns to being employed in medium-skill job are significantly larger compared to the capital area (comparison 2).

The large and positive interaction effect here is mostly due to Medical doctors and especially Teachers since both groups are less represented and less paid in Helsinki compared to other regions. These results resonate with the policy actions aimed at discouraging out-migration from Northern regions, especially among public sector professionals (see [START_REF] Kouvonen | Monien ammattien palkkauksessa on merkittäviä alueellisia eroja[END_REF]. xvi Similar rewards are also available to engineers and probably associated to At this point it is important to emphasize some limitations of the current study. First, the data that are available to us contain information on one cohort only, which obviously precludes an appreciation of the inter-temporal aspects of the dynamics analysed here. We are seeking to acquire additional data to disentangle the long-term characteristics of spatial agglomeration 

Data Treatment

The original sample consists of 9713 observations. Observations with missing earnings were dropped after having checked that missing earnings were not correlated with individual characteristics (i.e. gender. education attainment). Observations with missing earnings also missed working months: when we had data on earnings we imputed the average number of working months of the income class to which the individual belongs. We excluded from the final sample 146 individuals with missing working months and zero earnings. For observations with 'zero' value for working months we assigned a fictitious 0.1 whereas we dropped those with positive income since working is not their main source of earning and they can distort our model specification. Moreover we created a specific category for those with missing job code. Finally we dropped observations where information on degrees was missing. The remaining sample was further reduced to 8787 after excluding earners above the 99% percentile. i See also [START_REF] Daveri | Not only Nokia: what Finland tells us about new-economy growth[END_REF] for a critical view of the impact of ICTs on economic expansion in Finland, as well as the critique towards the social model that emerged in association with ICT-related growth by [START_REF] Häyrinen-Alestalo M | Changing Governance for Innovation Policy Integration in Finland[END_REF] and [START_REF] Häyrinen-Alestalo M | Changing Governance for Innovation Policy Integration in Finland[END_REF].

F

ii [START_REF] Böckerman | The micro-level dynamics of regional productivity growth: the source of divergence in Finland[END_REF] attribute high union participation to the fact that membership fees are tax deductible and to the involvement of the unions in the administration of unemployment insurance benefits.

iii See data treatment in Appendix.

iv This representative sample accounts for 52% of all university entrants in 1995. See the appendix for details on data cleaning and treatment of missing data.

v http://www.ilo.org/public/english/bureau/stat/isco/index.htm vi This method is appropriate in a context like Finland where educational programs have a manifest occupation-specific content [START_REF] Asplund R | Essays on Human Capital and Earnings in Finland. ETLA[END_REF]. Note that this measure of job-skill mismatch includes both over-educated workers as well as cases of perfect match. In a companion paper we analyse over-educated and perfect match separately and observe that results remain robust. For those observations listed as 'not employed' it is not possible to check for a mismatch we assign 1 if the educational attainment is higher than the minimum level and 0 otherwise. In future research we seek to disentangle the effect of over-(under-)education from that of qualitative match.

vii The index is obtained by assigning to the human capital of those with secondary education ½ of the human capital of the graduate, whereas we weight 1.5 the human capital of the postgraduates and 0 the human capital of those with less than secondary education. Similar arbitrary scores are widely used in the literature (e.g. [START_REF] Katz | Changes in Relative Wages, 1963-1987: Supply and Demand Factors[END_REF] as they stress more than, for example, the average of the years of education required to attend a degree the ix Gender, age, High-School mark, proxy for tenure.

x The percentage values are calculated from the antilog of parameter estimates (e b -1)*100, where b is the estimated coefficient in the log earnings equation. For further details see [START_REF] Gujrati | Basic Econometrics[END_REF].

xi This result is sensitive to how occupations are grouped, indeed in an alternative specification with broader occupational classes (e.g. Managers, all Professionals, Medium-Skill Jobs, etc) the wage gap between professionals and medium skill jobs disappears. The finer specification employed here captures important details, namely the lower wage premium of some professional occupations compared to that of medium-skilled jobs. These alternative estimates are available by the authors. Note that the category 'medium skilled jobs' consists essentially of associate professionals.

xii We tried to control for the industry composition of regions to check the effect on wages independent from that captured by the skill composition of the labour force, i.e. our human capital index. Using Statistics Finland data we regressed a variation of the baseline model (Table 4, column 1) that includes employment shares for public sector, private services and high-medium tech manufacturing. This, however, did not affect our results. On one hand, the share of employees in private services is highly correlated with the human capital index; on the other hand, the data available to us do not capture high-tech manufacturing and the ICT sector in each region in detail (like e.g. [START_REF] Böckerman | Understanding Regional Productivity in a Nordic Welfare State: Does ICT Matter? Discussion Papers 798[END_REF]. These additional regressions are available upon request. As for the share of private services, it is very likely that also the sectoral employment in high tech manufacturing is highly correlated with variables included in the regressions, such as the human capital index, the share of top occupations and that of postgraduates. We suspect that even if more refined information were available, our dataset would not be appropriate to disentangle the sectoral-composition effect from the agglomeration effect. A correct identification would require time-varying information on the evolution of these effects. We thank an anonymous referee for pointing out this issue.

xiii The regression with an alternative measure of Human Capital (share of Postgraduates in a region) produces broadly similar results. Estimates are available by the authors.

xiv The Åland Islands is an autonomous, Swedish-speaking archipelago in the Baltic Sea. It is the smallest region of Finland, with a population share of just 0.50%.

xv This methodology is not as robust as it would be for comparing groups that are purely exogenous, like male and female, but can nevertheless elucidate broader differences in local labour markets.

xvi Looking at medical doctors, [START_REF] Kouvonen | Monien ammattien palkkauksessa on merkittäviä alueellisia eroja[END_REF] and [START_REF] Ruskoaho | Terveyskeskuslääkäreiden palkkaeroja vuosina 1998-2004 selittävät tekijät Suomessa[END_REF] find that the wage premium for residents in areas where there is no faculty of medicine is higher, due to the local paucity of physicians. A recent report for the Finnish Ministry of Economic Affairs (2008) resonates with these results and emphasises the resistance of medical doctors and teachers to relocate in North Finland due to the geography and the climate of the areas.

  1. Consistent with various accounts of the recent history of Finland, the

  identify divergent patterns of capital deepening, with the Helsinki region ahead of the Southern regions (+20% in the period 1996-2000) and even more of the Central and Northern areas (+40%); Loikkanen and Lönnqvist (2007) confirm post-recovery imbalances in the patterns of investments and migration in favour, again, of the Southern regions and Helsinki.

  of enrolment at a Finnish University, and in 2005. Individual information includes (for 1995) gender; high-school mark; university of enrolment; field of study; degree aiming at; (for 2005) degree accomplished (if any); region of residence; occupational status; and income. iv It is worth reiterating the cohort under analysis entered the labour force as the crisis levelled off and Finland's economy started to enjoy a new phase of expansion. Focussing on this particular group reduces the turmoil typically associated to a phase of profound recession.

  what concerns occupations, lower half of the Table, the largest share of individuals are employed in Medium-Skill Jobs (20%) viii followed by Teachers (18%) -the first choice among women. Finally, the population divides almost equally between those who took residence in Helsinki and those who live elsewhere in Finland -a slight majority of the latter being women.

  with a slightly lower percentage in the Helsinki area owing to the larger fraction of highly educated workers in the area.

  . those with Master or more -or less skilled workers -e.g. Degree or less. Under the traditional framework an increase of aggregate human capital bears two effects on local labor markets.

  Overall these findings resonate with various accounts of the post-recession gap between fastgrowing regions located in the South of Finland and the remaining regions. At the onset of the high-tech boom the uneven distribution of ICT-specific knowledge accrued early users an extra wage premium. However as the technology entered a mature phase and the range of GPT-

  the presence of Nokia and other high-tech firms in North Ostrobothnia (home to Oulu and hitech research facilities) and Pirkanmaa (home to Nokia headquarters).

  recent history has a lot to contribute to the scholarly debate on both regional economic development and income inequality. Within merely a decade the country weathered a deep recession to become a central actor in the global knowledge economy thanks to the impressive expansion of ICT-related activities. In turn, the associated structural changes elicited far-reaching effects on the economic and social structure of the country. The empirical evidence unanimously indicates that the Southern regions of Finland played an active role in the development of high-tech sectors early on while other areas of the country remained behind. This process, combined with other events, gave way to persistent cross-regional differences in terms of migration flows, productivity, unemployment and income distribution.Using a novel dataset containing individual information over the period 1995-2005 we show the impact of educational attainment, agglomeration and skill-job match on the wage premium. In so doing the paper contributes various areas of scholarly research. Direct observation of the impact of job-skill mismatches and agglomeration effects, both emblematic symptoms of radical technological change, enriches the existing debate on earning inequality. The finer disaggregation of educational levels adds to previous literature by showing the additional returns accrued by postgraduate degrees and are substantially higher in developed regions, closer to the technological frontier. Our empirical results also confirm the impact of local human capital on earnings, especially for less skilled workers. Finally, the paper captures novel important insights on the importance of job-skill mismatch in explaining an important fraction of the educational premium.

  the extent to which the expansion of higher education has affected intergenerational mobility in Finland. Yet another limitation concerns the lack of information on the sectoral dimension of regions in the data. Before concluding it is worth stressing that the present paper invites reflections on what empirical studies on continental Europe might bring to the debate on the relation between technological change, education and income distribution, a debate so far limited to Anglo-Saxon countries. The inherent diversity of regions within the European Union is perhaps an excellent opportunity to extend the debate further, and we hope that this paper is but the first step in that promising direction. Acknowledgements: A preliminary version of this paper was presented at the DIME Workshop on Technology, Skills and Geography held at SPRU, University of Sussex on September 11-12, 2009. On that occasion we benefited from remarks by Ron Boschma, Stefano Breschi and Francesco Quatraro. We are also indebted to Richard Nelson, Cristiano Antonelli, Rita Asplund and Petri Böckerman for useful insights. Finally, we are grateful to the managing editor and three referees for comments and suggestions. Saarivirta acknowledges the financial support of the Jenny and Antti Wihuri Foundation (Saarivirta) and Consoli of the European Commission (FP7-PEOPLE-IEF-2008-235278). The collaboration of Statistics Finland for making data available is also gratefully acknowledged. All remaining errors and omissions are our own.
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  the attainment of a high qualification. Our results remain robust to different human capital indexes such as the weighted years of education.viii Medium-High Skill Occupations include specialised professionals, like Matrons and ward sisters, Archivists, Librarians, as well as generic ones like Science associate professionals and technicians, Computer associate professionals, Instructors, Entertainment and sports professionals. Low-skill occupations include trades workers, painters, cleaners, metal workers, machinery mechanics and fitters, plant operators, machine operators, assemblers, drivers, caretakers, labourers and handlers.

  empirical research has probed
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  Table paints a picture in which Southern regions like Uusimaa (home to Helsinki), Eastern Uusimaa and Pirkanmaa (home to Tampere and Nokia headquarters) capture more migrants and enjoy overall higher levels of Gross Value Added (GVA) per capita and of employment recovery. North Ostrobothnia -whose main city is Oulu, a hub with cutting-edge hi-tech firms (Nokia, Nokia Siemens, Stora Enso, UPM), a vibrant University and specialist centres for research and technology development -stands out as an exception among northern regions, especially if compared to Lapland Kainuu, North Savonia and North Karelia.
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TABLE ONE AND

 ONE MAP ONE ABOUT HERE

Table 5 )

 5 , for groups of regions by GDP-per capita (column 2, intermediate part of Table)and by Levels of Human Capital (column 3, lower part of Table)all confirm that residing in Helsinki accrues a higher wage premium to postgraduates.xiv 
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 5 Omega International Journal of Management Science 23, 345-360. YLÄ-ANTTILA P. (2005) Finland: an ICT-driven economy. ICT Cluster Finland Review -TIEKE Finnish Information Society Development Centre. http://www.tieke.fi/review2005.pdf Regional Dispersion in Returns to Post-graduate -different regional groupings
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