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Given several trends, efficient job matching has become increasingly import-
ant. First, investments in human capital have been increasing, as evident from 
increasing educational attainment levels (Eurostat 2016). Second, the modern 
technological developments mostly complement skills, and therefore dispro-
portionately raise the productivity of those with high human capital (Acemo-
glu 1998). It is therefore important for people to find jobs where they can use 
their human capital to its full potential and where they receive high returns 
on their human capital investments. If the returns are not only private but also 
social, improving the quality of job matching becomes an important collective 
concern.

This thesis has investigated the spatial adjustments that employers and em-
ployees make to increase the matching quality. The key aspects examined are 
the following. First, both employees’ and employers’ spatial adjustments are 
examined, and especially the adjustments made by employers since this as-
pect has been largely overlooked in previous research. Second, the role of la-
bour market information in the adjustments made is a key focus of the thesis. 
The thesis adopts a quantitative approach to micro-level spatial adjustments 
and the availability of comprehensive register data allows a high level of ac-
curacy and nuance in the empirical analyses. 

The remainder of this chapter discusses the results of the four empirical chap-
ters. First, the findings concerning employers’ adjustments to human capital 
supply, through job creation/destruction and then through job relocation, are 
reviewed. Next, the informational aspects pertaining to employers’ and to em-
ployees’ spatial adjustments are discussed, in particular employers’ reliance 
on signalling and the role of geography in employees’ job search are tackled.

6.1 Main findings

6.1.1 Employer adjustments through job creation/destruction
 
Chapter 2 explored patterns in job reallocation. It investigated to what ex-
tent the labour force released from some industries, due either to short-term 
aggregate industry-level demand fluctuations or to long-term economic re-
structuring, resulted in job creation in other industries and along what lines 
does the reallocation happen? The literature on job reallocation records re-
markable job flows between plants and industries, but concludes that they 
result in much more stable aggregate patterns. That is, for many of the jobs 
destroyed in certain industries, there are jobs created in other industries in 
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a communicating vessels fashion (Haltiwanger and Schuh 1999; Martin and 
Scarpetta 2012). Chapter 2 investigated whether human capital is the produc-
tive resource feeding this reallocation.

This was achieved by examining the employment growth rates of industries at 
the national level, and their regional variation depending on industry co-loca-
tion patterns. When addressing co-location, a distinction was made between 
employees’ work and residential locations: does job reallocation take place 
where the jobs are lost, or where the now-jobless employees live? It is found 
that nationally the most rapidly growing industries grew faster yet in regions 
where many people who had lost their jobs in other industries live. However, 
the regional employment growth in industries that were expanding the most 
nationally was not affected by the magnitude of job loss in other industries in 
the region. The effects are localized and stronger for related industries.

Following a decline in employment in a given industry, the people made 
redundant can be expected to become available predominantly in their resi-
dential locations, whereas other resources are released in the work locations. 
Therefore, in making a distinction between employees’ working and residen-
tial locations, the conclusion is reached that the higher regional employment 
growth of nationally the most rapidly growing industries is predominantly 
enabled by released human capital rather by the availability of other resources.

Thus, it can be concluded that released, or inefficiently used, labour force re-
siding in a region stimulates local job creation in other industries, and that the 
reallocation effect is much stronger for related industries. It was thus conclud-
ed that human capital supply affects local human capital demand.

6.1.2 Employer adjustments through job relocation
 
Whereas Chapter 2 examined employers’ adjustments through local job cre-
ation by analysing inter-industry flows, Chapter 3 focused on employers’ 
adjustments through job relocation at the firm level. The chapter examined 
single-plant firm relocation over long distances and looked into the charac-
teristics of a relocating firm’s labour force, and how this changed following 
the relocation. The changing characteristics of the labour force are interpreted 
as a firm achieving its preferences regarding access to human capital. Given 
that human capital is increasingly important, the question was whether this 
impacted on the relocation behaviour of firms.
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The results indicate that regional human capital supply differentials do very 
little to redistribute employment through job relocation. First, among sin-
gle-plant firms, long-distance relocations are rare: only 1.38 percent of firm-
year observations indicate a municipality change, and only 19.6 percent of 
those moves involve distances over 30 kilometres. Second, preserving the 
existing labour force seems to be an important consideration for relocating 
firms. Employee churning rates around the time of relocation are not very 
different from those in non-relocating firms. This would appear to be linked to 
the distinct spatial employment relationships in relocating firms as described 
below. Given the prevalence of short commuting distances in the Nether-
lands, relocations over distances greater than 30 kilometres (our definition 
of long distance) could be expected to introduce considerable disruptions in 
the spatial relationships with employees. However, the data indicate that the 
pre-relocation hiring distances of new employees, and the commuting dis-
tances of existing employees are much greater than those of employees in 
non-relocating firms. Further, these distances are not considerably influenced 
by the relocation. It thus seems that firms relocate only if this will not signifi-
cantly affect their relationships with the existing labour force. Especially firms 
that rely on long-term working relationships, as reflected in long average ten-
ures, have a lower propensity to relocate. Third, relocations do not introduce 
great changes in the composition of the labour force. Access to human capital, 
as measured by the average hiring distance and the education levels of em-
ployees, is not statistically significantly affected by relocation. 

Thus, there is little to indicate that regional differentials in human capital sup-
ply stimulate firm relocation. Human capital functions as a keep factor and 
not as a pull factor. Firms demonstrate spatial embeddedness by preserving 
the spatial relationship with their labour force. Even firms that do move, do 
not significantly modify their labour force in response to having access to dif-
ferent human capital in the new location. As such, no evidence was found 
for human capital supply influencing the willingness of firms to relocate jobs 
over significant distances.

6.1.3 Accessing labour market information: signalling
 
In order for human capital demand to respond to human capital supply, em-
ployers have to be able to accurately estimate the supply. To assess how accu-
rately employers estimate and reward employees’ ability, Chapter 4 assessed 
the evidence that people’s employment history serves as a signal to new em-
ployers. Here, the wage development of graduation cohorts entering the la-
bour market under different labour market conditions was traced. The ratio-
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nale was that jobs created in a recession are considered to be of a lower quality 
(Oreopoulos et al. 2012) and therefore become linked with a worse signal. As 
such, graduates entering the labour market in a recession would be associated 
with worse signals for reasons unrelated to their real ability, and this could be 
expected to adversely affect their subsequent employment opportunities in a 
recovered labour market.

Indeed, the findings show that labour market conditions do influence gradu-
ate wage distributions. Although the initial wage differences between cohorts 
do diminish over time, wage convergence is slow. Employees that have taken 
jobs with wages significantly below what their ability suggests after gradua-
tion earn less than fresh graduates at the same position in the starting wage 
distribution. That is, for the poorest-paid jobs, the negative signalling effect 
exceeds the effect of positive human capital accumulation. If wage persistence 
was attributable solely to different rates of human capital accumulation, ex-
perience even in the worst-paid jobs would have at least nonnegative val-
ue. Therefore, the negative effects found on subsequent earnings of holding 
a poor quality job during a recession indicate that signalling, as opposed to 
different rates of human capital accumulation, is an important explanation for 
the persisting differences in graduation cohorts’ wages.

In conclusion, it would seem that accepting a poorly paid job due to the lack 
of better opportunities during a recession negatively affects one’s future job  
prospects due to the original job sending a poor signal to potential employers. 
This evidence for signalling suggests that employers rely on imperfect cues 
and are only able to a limited extent to estimate employees’ ability. Potential-
ly, this introduces obstacles to efficient human capital demand responses to 
human capital supply.

6.1.4 Accessing labour market information: job search in space
 
Chapter 5 examined further how job matching is carried out by actors operat-
ing on limited information. It explored how job matching in space is affected 
by the spatial nature of knowledge. Here, the focus was on the employees’ 
perspective. It was argued that, in their working locations, employees learn 
about the local modus operandi and build up professional networks that 
provide information about other job openings and their characteristics. The 
applicability of such knowledge varies in space, and one would expect job 
seekers to incur different search costs and be able to negotiate different wages 
in different regions depending on the proximity to their previous working 
location. The aim of Chapter 5 was to examine the influence of local knowl-
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edge, accumulated in the working region, on spatial job search behaviour and 
its outcomes. Empirically, the focus was on job switching by individuals with 
initially long commutes while maintaining their residential location. This ap-
proach enabled us to differentiate between jobseekers’ considerations related 
to their residential and their working locations.

The findings show that that the old working region is a prominent geograph-
ical anchor around which a new job search focuses. The effect of the distance 
to the old working region on the choice of the new working region is robust 
to controlling for the distance to home region and for regional characteristics. 
The anchoring effect of the old working region is similar in magnitude to that 
of the residential region. This finding indicates that, in terms of the expected 
costs of finding a job and expected wages, the regions close to the old working 
region are seen as more favourable by jobseekers. After controlling for the 
change in the commuting distance and regional characteristics, workers who 
demonstrate mobility between working regions do receive a small wage pre-
mium. However, after accounting for selectivity of mobility between working 
regions, there is no evidence of an association between the distance between 
working regions and wage growth.

It was therefore concluded that employees demonstrate a substantial stick-
iness in their working locations. The spatial asymmetry in job search costs 
results in selectivity, where jobseekers only expand their geographical job 
search area if they expect future wages to compensate for the higher search 
costs. However, after controlling for regional characteristics and taking selec-
tivity into account, distant job matches were not found to be inherently more 
or less productive. This chapter thus provided another explanation, next to 
Sjaastad’s (1962) monetary and psychic costs pertaining to relocation, for the 
failure of migration to improve job matching and eliminate regional wage dif-
ferences. In contrast to Sjaastad (1962), our findings suggest that efficient job 
matching is not only hindered by factors such as housing considerations and 
personal networks but also by the spatial nature of knowledge itself.

6.2 Discussion
 
A major theme that is at the heart of this thesis is the productive capacity of 
human capital. Several theories offer very different views. Human capital the-
ory suggests that labour productivity and wages are directly determined by 
human capital investments with employers adjusting their production tech-
niques to match the available human capital (McGuinness 2006). In contrast, 
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job competition theory posits that ‘marginal product resides in the job and not 
in the man’ (Thurow 1975, p. 77): jobs are designed irrespective of the labour 
force characteristics. Here, individuals applying for jobs are placed in queues 
based on their perceived trainability. The perceived trainability required for a 
given job may vary depending on labour market conditions. However, in the 
long term, job competition theory also allows technological developments to 
respond to a relative abundance of human capital (pp. 100-101).

The findings of this thesis can be used to judge the validity of these theories 
pertaining to human capital supply and demand. On the one hand, it was 
found that the short-term regional employment growth of the nationally most 
rapidly growing industries is stronger in those regions where human capital 
from other industries is available in the employees’ place of residence, espe-
cially if the industries are related. This absorption of human capital is in line 
with human capital theory predicting that human capital demand adjusts to 
human capital supply although, due to the short timeframe used, the changes 
do not seem to be related to technological developments. On the other hand, 
the thesis also presents evidence that wages are affected by signalling. This 
role of signalling is in line with the job competition model where employees 
are placed in a queue based on their observable background characteristics. 
Thus, overall, it can be concluded that no single theory sufficiently explains 
the relationship between the supply and demand of human capital: rather 
several theories are applicable within their own confines. While a growth in 
human capital supply encourages an increase in human capital demand, hu-
man capital is not always allocated efficiently.

The operationalization of human capital was also the central issue in the em-
pirical analyses considering how human capital can be multifaceted, and how 
different aspects of it are considered relevant in different frameworks. Becker 
(1964) stressed the role of education but not the role of innate ability. Empiri-
cal studies estimating the returns on education have, however, recognized the 
role of innate ability and applied various approaches to differentiate between 
the effects of education and the effects of innate ability on wages. The dis-
tinction between innate and learnt ability is further blurred by the recent em-
phasis on soft skills, such as people skills, leadership, and motivation. Skills 
that were traditionally considered as learnt abilities have been redefined in 
such a way that they overlap with “tacit behaviours, personality traits, atti-
tudes and even physical characteristics” (Payne 2010, p. 361), some of which 
are likely to be innate. It is for instance debatable to what extent personality 
traits are inherited and to what extent they can be modified at will (Brunello 
and Schlotter 2011, Heckman and Kautz 2012). In contrast to Becker (1964), 

Conclusions

165



6

Thurow (1975) argues that job skills cannot be acquired exogenously through 
formal education or training. Rather, education reflects jobseekers’ trainabil-
ity and as such improves their relative position in the labour queue but the 
relevant job skills are learnt on the job.

The evidence presented in this thesis mostly concerns human capital gained 
on the job, although in several instances education-related variables were also 
used. Human capital accumulated in some industries has been shown to be 
relevant for other industries. Firm-specific capital accumulated within a firm 
is shown to affect firms’ relocation decisions. Similarly, the signalling analysis 
focused on signals from previous employment rather than education-based 
signals. Clearly, job experience can capture other relevant characteristics that 
enable people to obtain and keep different jobs. The question as to the rele-
vance of education is interesting as it leads to a number of new questions. 
Can relevant human capital be created exogenously, or is it shaped only in 
the local business milieu? If, as the thesis shows, the transferability of human 
capital supply and demand in space is limited, can human capital be easily 
transferred between different domains?

The thesis has also explicitly addressed the role of space in human capital 
supply and demand adjustments. Although spatial adjustments by employ-
ers and/or by employees are presupposed in the ‘do jobs follow people or do 
people follow jobs?’ literature investigating the causal relationship between 
population and employment levels/changes (see Hoogstra et al. 2017), the 
micro-level mechanisms that drive population and jobs dynamics are poorly 
understood. Similarly, the theories regarding the relationship between human 
capital supply and demand (with the human capital theory and job competi-
tion ones discussed above being the most illustrative and comprehensive) do 
not address the spatial scale of the relationship. 

It has been demonstrated in this thesis that an increase in human capital sup-
ply instigates employment growth in local firms/plants. Presumably, such 
human capital reallocation is also present within industries. However, no ev-
idence was found for firm relocations being motivated by human capital sup-
ply differentials. This leads to the conclusion that human capital supply does 
not affect the mobility decisions of nonlocal firms to move to an area with 
potentially a better labour supply.

These findings lead to the second core theme of this thesis: the role of in-
formation availability in human capital supply and demand adjustments. In 
particular, human capital theory presupposes that actors have good informa-
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tion about labour markets: for firms to adjust their production techniques to 
complement the available human capital requires firms to be familiar with the 
available human capital even before actively recruiting. 

The adjustments being made to human capital supply by local firms through 
job creation, and the lack of such adjustments by nonlocal firms through job 
relocation, points towards a certain spatial embeddedness. The suggested ex-
planation for the local character of firm adjustments is that labour market 
information is only accessed in the local environment and through face-to-
face interactions. A similar spatial embeddedness is demonstrated in the job 
search of employees. This suggests that incorporating the space dimension in 
job search models would be a sensible addition. Currently, job search models 
typically assume a known wage distribution and fixed search costs but it is 
plausible that different locations have different wage distributions and are 
also associated with different search costs.

The reliance on signalling and the local character of job search are under-
standable given that labour market is not necessarily transparent. Beyond 
face-to face interactions, there is limited access to accurate labour market in-
formation about human capital supply and demand. With a certain search 
cost, jobseekers can observe publicly advertised vacancies - but they do not 
know how many applicants there are, and consequently cannot identify the 
best opportunities. The role of wages as a market clearing mechanism has 
been convincingly challenged on various grounds (Thurow 1975, Erickson 
and Mitchell 2007). Not surprisingly, considerable literature has been devoted 
to discussing labour supply and demand in general, or specifically for cer-
tain skills, and to clarifying misconceptions in the public discourse (Abraham 
2015, Levine 2013, Cappelli 2014).

To sum up, two core themes have emerged in this thesis. The first theme con-
cerns the productive capacity of human capital: to what extent does productive 
capacity reside in human capital and to what extent in the job? In other words, 
is job creation predominantly shaped by the available human capital gained 
through education and work experience, or are human capital demand factors 
more important, in which case employees will be selected from the available 
labour to fill predetermined vacancies and then trained on the job? Another 
issue is which aspects of human capital best reflect productive capacity? The 
second core theme addresses labour market participants accessing the infor-
mation they need to make relevant adjustments. How do employers and em-
ployees obtain information about job matching opportunities, how accurate is 
it, and how does geographical proximity influence access to information? 
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6.3 Policy recommendations
 
The first key message of the thesis is that human capital is an important 
productive factor able to stimulate employment growth. There are, howev-
er, some limitations to human capital utilization: human capital mostly re-
allocates within the region and among related industries (see also Neffke et 
al. 2016). Given that local adjustments are more straightforward for labour 
market participants whereas distant adjustments could face a number of in-
sufficiently understood hurdles, and considering that policymakers face time 
and budgetary restraints, it seems reasonable that solutions to local problems 
should first and foremost be sought in the local environment by policymakers 
familiar with the local context. Potential regional development paths need to 
be well understood by policymakers, and regional policies should be tailored 
to a specific region rather than applying one-size-fits-all solutions.

The second important message is that human capital supply and demand ad-
justments are limited by information availability. Where possible, policymakers 
should strive to facilitate information flows and exchange. However, the infor-
mation deficiencies present largely reflect natural cognitive limitations that, in 
combination with the complexity of the reality, are therefore difficult or impos-
sible to overcome. In such cases, it is important to understand the inevitable in-
formation deficiencies in order to be able to better address their consequences.

For instance, if only signals are observed, and not the genuine skills, invest-
ments in human capital can be higher or lower than desirable from the soci-
etal perspective; people might invest substantial costs in order to outsignal 
others rather than to accumulate actual skills. Nevertheless, relying on im-
perfect signals might be a reasonable strategy if determining an employee’s 
true ability is costly. As it is difficult to directly estimate how well an applicant 
would perform in a certain job, any cues, however imperfect, are welcome. 
Unfortunately, there is little that policymakers can do to eliminate employers’ 
cognitive limitations. Possibly, policies could be designed to help people over-
come the adverse consequences of negative signals that do not reflect their 
true ability. For instance, the results have shown that university graduates 
accepting suboptimal jobs due to poor labour market conditions at the time 
of graduation are locked into worse paying jobs due to negative signal asso-
ciated with the first post-graduation employment. Such individuals could be 
encouraged to remain attached to the labour market, and preferably at the 
appropriate skill level. Here, for instance, policymakers and employers could 
collaborate to establish apprenticeships and traineeships. There are, however, 
several dangers attached to such a strategy. For instance, employers could use 
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a cheap/free graduate labour force rather than take on appropriately paid 
employees during a recession. Also, not all graduates would be able to afford 
to forego reduced earnings while on such a traineeship for the promise of 
higher earnings sometime in the future. Further, the signal associated with 
such traineeships would depend on how they are perceived by the employers. 

Employees’ local orientation  job search is probably easier to address. Spatial 
mobility could possibly be encouraged in the face of regional disparities and 
spatial mismatches by enabling easier labour market information flows. Geo-
graphically broader networks could be promoted to reduce the search costs 
that currently hinder employees’ spatial mobility, probably by utilizing tradi-
tional methods to facilitate employees’ spatial mobility. Good public transport 
and road infrastructure can accommodate longer commutes, and low real es-
tate transaction costs can make relocation more attractive for homeowners. 
Such traditional measures will encourage spatial mobility for some, and oth-
ers will also benefit from a geographically expanded network.

To conclude, human capital is an important productive resource. However, 
matching it to jobs is subject to inefficiencies. While policymakers could try 
to reduce these inefficiencies by facilitating information flows, it is likely that 
much of the inefficiency can be attributed to heuristics that labour market 
participants cannot avoid when operating in a complex reality. Consequently, 
the role of policymakers is often limited to adapting to the heuristics of labour 
market participants and addressing the consequences. For instance, given la-
bour market participants’ spatial preferences, the focus of policymakers in 
trying to solve local labour market problems should be on local solutions that 
take the local context, such as the local industry mix, into account.

6.4 Suggestions for future research
 
The findings of this thesis lead to a number of new questions and this section 
reflects on the issues that merit further investigation.

In terms of the productive capacity of the human capital, decision-making 
with regard to human capital in multi-plant firms warrants further attention. 
As discussed earlier, job creation/destruction in response to regional human 
capital supply differentials is a more complicated challenge empirically than 
job relocation. The reason for this is that uncoordinated labour force changes 
occur simultaneously in many firms. Focusing on the decision-making associ-
ated with job creation and destruction in large firms with sites in many regions 
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could clarify this issue. This could answer the question as to how perceived 
differences in regional access to human capital inform centrally made deci-
sions to open or close plants, or to create or destroy jobs in individual plants.

Several issues related to the role of information availability in job matching 
also warrant further attention. The findings in this thesis indicate that signal-
ling plays a role in explaining the persistence in graduation cohorts’ wage 
differences. However, wage persistence could not only be explained by sig-
nalling but also by different rates of human capital accumulation whilst in 
employment. The approach used in the research presented here does not en-
able the identification of how much of the wage persistence is attributable 
to human capital and to signalling components. While several approaches 
have been proposed to differentiate between human capital and the signal-
ling role of education (including Jaeger and Page 1996, Angrist and Keueger 
1991, Krueger and Ashenfelter 1992, Hämäläinen and Uusitalo 2008, Brown 
and Sessions 1999) there is still a lack of more nuanced approaches that take 
account of people’s employment history.

Accepting that social relationships and institutional frameworks are relevant 
when it comes to job search (Ioannides and Laury 2004, Topa 2011, Simon and 
Warner 1992), the understanding of the spatial aspects of job search would 
benefit from additional qualitative insights. For example, what job search 
channels do job seekers use, and how do those channels differ depending on 
geography? How do human and social capitals interact in space? What is the 
geographical stretch of professional and social networks, and how do these 
differ for various industries and occupations?

In addition, investigating multi-plant firms could provide insights into how one 
might overcome limits relating to spatial embeddedness. Multi-plant firms are 
very different from single-plant firms in their spatial character. They are often 
created to apply external knowledge in a specific region, rather than to exploit 
a local niche. Knowledge is exchanged with the mother plant and maybe also 
with sister plants. Does having an access to outside knowledge and to a broad 
interregional network decrease the limits imposed by spatial embeddedness? 
If so, does the broader spatial orientation also affect other firms in the region?

6.5 Main conclusions
 
This thesis has addressed the mechanisms adopted by firms and by employ-
ees in seeking to match available jobs to suitable candidates in the labour mar-
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ket. In broad terms, we have seen that these mechanisms are still only poorly 
addressed in regional labour market analyses, and the employers’ perspective 
is particularly lacking. Evidence has been found that shows that accurate la-
bour market information is not easily accessible to both firms and people. 
Both sides tend to react to cues and readily available knowledge, imperfect 
as it may be. Our analysis shows that local characteristics are important in 
shaping labour market decisions and that both employers and employees 
appear spatially myopic. The specific findings of the individual chapters are 
recapped below.

Chapter 2 explored the patterns in local inter-industry labour reallocation. 
The chapter concluded that having a presence of released, or inefficiently 
used, labour in declining sectors residing in a region stimulates local job cre-
ation in other industries, and that this reallocation effect is much stronger for 
related industries.

Chapter 3 examined to what extent firm relocation in motivated by human 
capital considerations. Here, no evidence was found that regional differentials 
in human capital supply stimulate firm relocation. Human capital functions 
as a keep factor, and not as a pull factor. 

Wage developments of graduation cohorts entering the labour market under 
different labour market conditions were traced in Chapter 4. The results show 
that accepting a suboptimal job due to a lack of better opportunities during 
a recession, has a long-term negative effect on one’s future job prospects and 
wages due to a poor signal associated with the original job. 

Finally, Chapter 5 investigated employees’ job search geography and its pecu-
niary outcomes. It was found that jobseekers that had long commutes in the 
beginning of the study period and remained in the same residential location 
during the study period tend to take jobs that are close to their old working re-
gions; and that greater mobility between working regions does not affect their 
wage development. The spatial embeddedness of employees was attributed 
to spatial differentials in search costs. 

Overall, the research reported in this thesis shows that further developing our 
understanding of the mechanisms that guide labour market decisions, and 
their regional outcomes, as well as the imperfect nature of the information 
used, remains a critical step in enhancing regional labour market analyses 
and, from these, developing appropriate mechanisms to achieve desired out-
comes.
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