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ABSTRACT: We make several findings related to the dynamics of labour markets and industry life
cycles in our analysis, which makes use of longitudinal employer-employee data that cover the whole
working age population in Finland. Firstly, we find that across industry transitions of the employed are
common. Secondly, employment transitions portray a network of industry linkages where specific
industry clusters can be identified, as well as labour flow paths with long backward and forward link-
ages. Thirdly, most of the upstream labour mobility linkages are end up in the education industry,
which thus seems to be an “ancestor” of the most of the industries. On the other hand, we find eight
totally isolated industries that had no distinct backward or forward linkages in the labour markets.
Finally, we show that the labour flows are a significant indicator for industry life cycles.
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THVISTELMA: Tutkimuksessa teemme useita tyomarkkinoiden dynamiikkaa ja toimialojen elin-
kaarta koskevia havaintoja kayttdmalla yhdistettyd tyontekijat-tyonantaja—paneelia, joka kattaa Suo-
men koko tydikdisen véeston. Ensiksi, havaitsemme, etta tydllisten siirtymat toimialojen valilla ovat
yleisid. Toiseksi, ndista siirtymistd hahmottuu toimialalinkkien verkosto, josta voidaan tunnistaa eri-
tyisid toimialaklustereita seké tyontekijavirtapolkuja pitkine linkkeineen seka eteen- ettd taaksepain.
Kolmanneksi, useimpien polkujen ylapéaassa on koulutuksen toimiala, joka on siis eradanlainen useim-
pien toimialojen “kantaditi”. Toisaalta tunnistamme kahdeksan taysin eristynyttd toimialaa, joilla ei
ole linkkej& ylos- eikd alaspdin. Lopuksi, tyontekijavirtojen todetaan olevan tarked toimialojen elin-
kaaren indikaattori.

JEL-koodit: J23; J63; L16
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1. Introduction

Rapidly increasing literature on labour mobility has shown that the intensity and the patterns
of worker flows have important implications not only for the labour markets, but also for the
productivity growth and overall industrial renewal in general. Worker mobility is a part of the
productivity-enhancing restructuring, or the “creative destruction”, that has been found to
have a crucial role to play in Finland (Maliranta, 2003) and many other countries (see e.g.
OECD, 2003). Furthermore, employment mobility constitutes a channel for knowledge and
technology diffusion between academia, firms and industries, a point frequently emphasised

ever since the seminal contribution by Arrow (1962, page 615).

The focus in this study is, in addition to measuring the intensity of inter-industry labour mobil-
ity, in establishing the employment transition linkages (or labour flow paths) between indus-
tries. We examine the directions of the labour flows, that is, from where to where the transitions
are made, as well as the strength of these linkages, that is, how common it is in relative terms
that a worker in an industry moves to a different industry (or to non-employment). These as-
pects are then reflected in the discussion of labour market shocks and industry life cycles, where

the entry and exit of workers is a significant indicator of the growth and decline of industries.

By using rich longitudinal employer-employee data that in principle covers the whole working
age population (16-70 years old) in Finland several findings have been made about the dynam-
ics of labour markets. Firstly, the same observation made in some earlier studies has been made
that across industry transitions of the employed are common. 17.2% of the workers in 2000 had
moved to another of the 38 industries in the economy by 2004. This flow is bigger than the flow
to the non-employment, which is 14.6% over the period 2000-2004. Secondly, relatively strong
linkages between some industries have been identified. Thirdly, employment transitions portray
a network of industry linkages where specific industry clusters can be relatively easily identi-
fied, as well as labour flow paths with long backward and forward linkages. Most of the up-
stream labour mobility linkages end up in the education industry (NACE 80), which thus seems
to be some kind of an “ancestor” for most of the industries. On the other hand, eight totally iso-
lated industries (e.g. agriculture and forestry, public administration, and health and social ser-
vices) were found that had no distinct backward linkages or forward linkages in the labour mar-
kets (except possibly a downstream linkage to non-employment).



This analysis contributes to the literature by showing the “closeness” and interaction of the
different industries from the perspective of labour markets. In existing research the hierarchy
and delineations of the industries in the standard industry classification schemes are con-
structed on the basis of final goods. There is a wide literature looking at the backward and
upward linkages between industries by using input-output tables. This literature analyses how
much intermediate inputs a certain industry receives from other industries and how much in-
termediate input it delivers to other industries. This approach has been used to analyse how
tangible technology inputs, and thereby productivity effects, are transmitted between indus-
tries in the course of economic growth (see e.g. Domar, 1961; Jorgenson et al., 1987; Oulton,
2001; Daveri & Silva, 2004). The input-output tables have also been used to identify industry
clusters in the analysis of competitive advantages (see e.g. Feser & Bergman, 2000; Hill &
Brennan, 2000). Though the purpose of these studies is to examine the links between indus-

tries based on output and input flows, the role of labour input is essentially bypassed.

Ignoring industry linkages (and clusters) based on human capital is potentially a serious short-
fall, not least because arguably labour embodies productive intangible capital that is increas-
ingly important as a factor of economic growth (Corrado et al., 2005). To give an example,
the analysis by Daveri and Silva (2004) suggests that “Nokia industry” (i.e. the manufacture
of telecommunication equipment) has not had important productivity spillover effects in the
other industries (in the IT-related service industries, for example). One strand of the argument
is the weak inter-industry linkages according to the input-output tables between the Nokia
industry and the rest of the Finnish economy in the 1990s. However, the present results show
a relatively strong upstream labour flow link from the Nokia industry through the research
industry up to the education industry. In addition, interesting and important downstream links
through the computer service industry to the telecommunication and business service indus-
tries (and still further) are also found. The downstream industries of the Nokia industry argua-
bly have an important direct and indirect role to play in the future economic growth. Thus this
study complements the earlier analysis of Nokia’s role in the economy by looking at the em-
ployment transitions and the associated spread of know-how in the economy.

The Finnish labour mobility has been studied by lImakunnas and Maliranta (2002) who exam-
ined the sources of worker inflows and the destinations of worker outflows in the Finnish

business sector in 1988-1996. It was found that roughly one third of the annual labour mobil-



ity takes place within the 2-digit industries and the same proportion flows across the 2-digit
industries. The remaining one third of flows includes unemployment, schooling etc.' More
recently, Frederiksen and Westergaard-Nielsen (2007) examine the destinations of the em-
ployment transitions and, in particular, the cyclicality and other determinants of these shifts in
the Danish private sector in greater detail. One more study examining across-industry worker
reallocation is by Golan et al. (2007), which finds, among other things, that workers who had
previously made a move across industries have a high propensity to do so in the future. Neal
(1999; 2004) associates a sectoral transition of a worker with a career change, which, follow-
ing the terminology by Parnes (1954), is a complex job shift as distinct from a simple shift
involving firm-to-firm transitions within sectors. If the industry transitions are interpreted as
career shifts, like Parnes (1954) or Neal (1999), the results suggest that some shifts are clearly

more complex than others.

Identification of salient labour flow paths between industries is useful for recognising how a
labour demand shock in an industry is likely to be transmitted as labour supply shocks to its
downstream industries. This is also an issue of great interest when trying to anticipate how
industry life cycles are mutually coupled. The value of the “knowledge inheritance” of declin-
ing industries for the new growing industries is likely to vary a lot. Human capital, which has
developed from the manufacture of telecommunication equipment, may provide a more solid
stepping stone for the new growing industries than the human capital left behind from the

manufacture of textiles and clothing or paper and pulp, for example.

The labour market shocks can be seen as indicators of industry life cycles, where labour entry
to an industry indicates a growing industry and labour exit suggests a declining industry. Tra-
ditionally industry life cycles have been analysed through firm entry and exit (e.g. Klepper,
1996, 1997) and by studying high growth firms (for discussion of Finnish high growth firms
see Deschryvere, 2008). The present results show that in some industries the total employ-
ment is declining while at the same time there is a significant labour flow into these indus-
tries. For example, the electrical and telecommunication equipment and the pulp and paper

industries have a declining total employment in the period of this analysis, while at the same

! llmakunnas and Maliranta (2002) found some specific cyclical patterns in the labour mobility. The propor-

tion of inter-industry labour mobility exhibits clear pro-cyclical and unemployment flows in counter-cyclical
patterns whereas the proportion of intra-industry mobility is reasonably stable over business fluctuations.



time they have a relatively strong link to other upstream industries. This finding shows that
aggregate industry level measures may hide important aspects of micro-structural change. An
obvious explanation for this finding is that these aggregated industry classifications in fact

consist of several different industries, where industry life cycles are in different phases.

2. Data description

This study uses the Finnish longitudinal employer-employee data (FLEED) that is constructed in
Statistics Finland by linking various administrative registers on the individuals and firms that
practically cover all working age individuals (16-70 years) and firms. The data are described in
various different studies (see e.g. Korkeaméki & Kyyrd, 2000; limakunnas et al., 2001; Maliranta

& Nurmi, 2004). Here the focus is on some main aspects relevant to the current analysis.

In this study an individual’s employment is defined on the basis of the main activity during
the year. In practice this means that the employed have been employed usually at least 6
months during the year. The analysis covers also the self-employed. Part-time workers and
some outliers have been eliminated by imposing minimum and maximum thresholds for the
average monthly earnings.? In this analysis the focus is on the employment transitions be-
tween 2000 and 2004. The number of the employed persons in the data with the definitions
described above is 2.04 and 2.07 millions in 2000 and 2004, respectively. In other words, this

is a period of moderate employment growth (1.6%).>

The industry group for the individuals employed is determined based on the main employer
during the year. Basically the 2-digit industry NACE classification has been adopted with some
exceptions. Some industries have been combined for practical reasons and on the basis of the
findings of the experimentations. On some occasions, however, there is a need to go deeper.
This is the case with NACE 74 industry that has been split into three parts (see Table 1).

2 In year 2000 the minimum and maximum thresholds are 715 and 13 408 euro per month, respectively. The

corresponding numbers in year 2004 are 815 and 15 652 euro.

According to the National Accounts of the Statistics Finland the number of people engaged (employees and
entrepreneurs) was 2.30 and 2.37 millions in 2000 and 2004, respectively (growth 3.0%). The differences in
these figures reflect differences in the employment concept, for example.



TABLE 1: Industry classification

NACE NACE definition Abbreviation

1-5 Agriculture, hunting and forestry; Fishing Agriculture & forestry

10-14 Mining and quarrying Mining

15-16 Manufacture of food products, beverages and tobacco Food & tobacco

17-19 Manufacture of textiles and textile products; Manufacture of leather and leather products Textiles & leather

20 Manufacture of wood and wood products Wood products

21 Manufacture of pulp, paper and paper products Pulp & paper

221 Publishing Publishing

22x Printing and service activities related to printing; Reproduction of recorded media Printing and recording

23 Manufacture of coke, refined petroleum products and nuclear fuel Energy sources

24 Manufacture of chemicals and chemical products Chemicals

25 Manufacture of rubber and plastic products Plastics

26 Manufacture of other non-metallic mineral products Other non-metal

27 Manufacture of basic metals Basic metals

28 Manufacture of fabricated metal products, except machinery and equipment Metal products

29 Manufacture of machinery and equipment n.e.c. Machinery

30-31 Manufacture of office machinery and computers; Manufacture of electrical machinery and | Electrical machinery
apparatus

32-33 Manufacture of radio, television and communication equipment and apparatus; Manufacture | Telecommunication equip-
of medical, precision and optical instruments, watches and clocks ment

34 Manufacture of motor vehicles, trailers and semi-trailers Vehicles

35 Manufacture of other transport equipment Other transport

36-37 Manufacture of furniture; manufacturing n.e.c.; Recycling Furniture & recycling

40-41 Electricity, gas and water supply Energy production

45 Construction Construction

50-52 Wholesale and retail trade; repair of motor vehicles, motorcycles and personal and household | Trade & repair
goods

55 Hotels and restaurants Hotels & restaurants

60-63 Land transport; transport via pipelines; Water transport; Air transport; Supporting and auxil- | Transport & travel
iary transport activities; activities of travel agencies

64 Post and telecommunications Post and telecommunica-

tions

65-67 Financial intermediation Financial services

70 Real estate activities Real estate

71 Renting of machinery and equipment without operator and of personal and household goods Leasing

72 Computer and related activities Computer services

73 Research and development R&D

741 Legal, accounting, book-keeping and auditing activities; tax consultancy; market research and | Business services
public opinion polling; business and management consultancy activities

742-3 Architectural and engineering activities and related technical consultancy; Technical testing | Technical services
and analysis

744-8 Advertising; Labour recruitment and provision of personnel; Industrial cleaning; Miscellane- | Other services
ous business activities n.e.c.

75 Public administration and defence; compulsory social security Public administration

80 Education Education

85 Health and social work Health and social work

90-93 Other community, social and personal service activities Other social services




3. ldentification of labour flow linkages by employment transi-

tions

The employment transitions between 2000 and 2004 are examined. A 38 X 39 transition ma-
trix is created, where each cell |; gives the number of people who worked in industry i
(i=1,2,...,38) in 2000 and were in destination j (j=1,2,..,39) in 2004. The final 39" des-

tination is the non-employment. A labour outflow matrix (38 X 39) is derived that consists of

the coefficients:

X = — (1)

2

j=1
The coefficient indicates the proportion of workers in destination j (j=12,...,39) in 2004

by industry group i (i=12,...,38) in 2000.

The interest is in the propensity of a worker in a job in industry i to make a move to a job in
industry j relative to other alternatives. To this end the fact that the number of jobs (or posi-
tions) varies between the destinations needs to be taken into account. In order to derive a suit-

able measure for the relative transition probability from industry i to destination jthe ele-

ments of labour outflow matrix, that is, .

;» need to be proportioned to the relative size of des-

tination j in 2004. The size of each industry destination is the number of jobs in 2004 that is

I; when j=39. The size of the non-employment destination is defined here as the number of

i=38
workers that worked in 2000 but do not work in 2004, more formallyl,, = Z l; 3 - The relative

i=1

size of destination j is measured by labour share (Ish):

Ish, = d (2)

1=39
2,
j=1

By using (1) and (2) the ratio of the relative transition probability (rtp) between industry i
and destination j can now be derived:
rtp, = — 3)
Pi = Jsh

J



It measures the probability for a worker in industry i to switch to destination j relative to all

alternatives on average. For each industry i the average relative transition probability over all

39 destination (weighted by the size of the destination) is one, that is, ijglhsj -rtp; =1 for

all i=1,...,38. If all workers of 2000 are randomly distributed to the positions (including non-
employment) in 2004 the expected relative transition probability is one in all cases, that is,

E(rtp;)=1foralli (i=12,.,38)and j (j=12,..,39).

4. Empirical analysis

The following presents the different dimensions of the analysis and highlights some key de-
scriptive statistics. Table 2 summarises results for the labour mobility within the same indus-
try, to non-employment and to other industries, and indicates the most important destinations
both in absolute (shares) as well as in relative terms. In addition, the total employment (in
2000) and the employment growth (from 2000 to 2004) are reported for each industry.

As shown in the bottom line of Table 2, 68.2% of the people stayed in the same industry four
years later.* This proportion varies substantially between industries. The largest “stayer”
shares can be found in the health and social work, and the pulp and paper industry. The indus-
tries of low stayer shares include the business services, leasing, and hotel and restaurant in-
dustries. The share of employed who made an industry switch is 17.2 %, which is higher in
the same industries where the stayer share is low, that is, in the business services (39.7%),
leasing (33.8%), and hotel and restaurant (28.8%) industries. The remaining 14.6% of the

employed have made a transition to the non-employment.

* In a related study, Maliranta (2008) finds that in the Finnish Business Sector 54.1% of the employees in 2000
stayed in the same establishment in 2004. Although the coverage of Maliranta’s (2008) study is somewhat
different from this study, which also covers the public sector, the results of these two studies together imply
that there is a substantial amount of both intra and inter industry mobility within a 4-year window.



TABLE 2: Labour flows

Same Non- Other | Most important Relative to Employment | Employment
NACE Abbreviation industry | employment | industry | destination (Ish) | industry size(rtp) | in 2000, 000s growth, %
1-5 Agriculture & forestry 72.9 16.5 10.6 90-93 (1.4) 10-4 (0.5) 100.7 -11.9
10-14 Mining 62.4 14.1 235 45 (6.1) 26 (2.0) 43 0.7
15-16 Food & tobacco 66.6 14.5 18.9 50-52 (4.6) 20(0.5) 38.6 -3.4
17-19 Textiles & leather 61.6 20.2 18.2 50-52 (5.0) 25(0.7) 15.6 -18.5
20 Wood products 69.5 13.9 16.6 45 (2.7) 36-7 (1.6) 27.8 -4.4
21 Pulp & paper 76.7 13.7 9.6 29 (2.8) 29 (1.2) 35.3 8.9
221 Publishing 62.2 14.8 229 22x (3.3) 22x (5.8) 16.4 6.4
22x Printing and recording 69.0 15.9 15.0 50-52(2.2) 221 (2.6) 14.5 -8.3
23 Energy sources 66.7 12.2 21.1 60-63 (7.4) 60-63 (1.5) 2.2 31.6
24 Chemicals 70.8 12.9 16.2 50-52 (4.8) 73(1.5) 17.3 -2.0
25 Plastics 61.6 12.7 25.7 30-33(7.8) 30-33(3.0) 17.9 -9.5
26 Other non-metal 71.4 123 16.3 45 (3.0) 10-4 (3.3) 15.2 -3.6
27 Basic metals 75.5 14.3 10.3 45 (1.8) 28 (1.1) 15.4 -0.2
28 Metal products 64.3 14.4 213 29 (4.4) 29 (1.8) 38.4 0.3
29 Machinery 68.9 114 19.7 28(3.8) 28(2.3) 56.2 13
30-31 Electrical machinery 60.9 15.4 23.7 32-33 (4.4) 32-33(2.3) 17.3 9.1
32-33 Telecommunication equipm. 65.5 12.4 22.1 72 (3.3) 30-31(2.8) 48.0 -4.0
34 Vehicles 62.8 141 23.0 50-52 (6.1) 28 (1.9) 7.5 -11.5
35 Other transport 65.0 18.6 16.4 45 (2.8) 28(0.9) 13.7 -15.2
36-37 Furniture & recycling 62.7 15.6 21.8 50-52 (4.3) 20(1.8) 16.3 -6.8
40-41 Energy production 61.5 14.0 24.5 45 (4.5) 23 (9.4) 15.1 -19.7
45 Construction 68.9 15.7 15.5 50-52 (1.9) 71(1.1) 118.5 33
50-52 Trade & repair 66.1 143 19.6 60-63 (2.2) 71(0.7) 249.5 2.7
55 Hotels & restaurants 54.0 17.2 28.8 50-52 (7.6) 744-8 (1.2) 60.6 5.9
60-63 Transport & travel 73.7 135 12.8 50-52 (2.1) 23(2.8) 111.2 3.6
64 Post and telecommunications 62.6 16.0 21.4 50-52 (3.2) 72 (1.4) 42.7 3.3
65-67 Financial services 75.9 12.6 11.4 72 (1.7) 72 (1.1) 43.6 -2.5
70 Real estate 58.9 16.9 243 45 (3.4) 744-8 (0.9) 31.7 9.1
71 Leasing 51.0 15.2 33.8 50-52 (7.6) 45 (1.1) 33 34.9
72 Computer services 64.6 10.6 24.8 50-52 (3.9) 741 (1.8) 34.4 10.5
73 R&D 58.6 11.6 29.8 30-33 (8.4) 23(4.5) 15.1 -5.7
741 Business services 46.2 141 39.7 50-52 (5.3) 23 (7.6) 30.5 -12.2
742-3 Technical services 67.3 11.3 21.4 45 (2.9) 29 (0.9) 46.8 1.5
744-8 Other services 47.5 19.1 333 50-52 (5.4) 70 (1.5) 65.4 23.0
75 Public administration 70.7 135 15.8 85 (5.2) 85 (0.4) 120.9 1.4
80 Education 71.9 135 14.6 85(2.8) 73(1.3) 141.2 4.0
85 Health and social work 77.9 14.6 7.6 75 (1.6) 75 (0.3) 294.3 5.8
90-93 Other social services 63.0 17.5 19.5 85 (2.8) 221(0.7) 98.8 4.6
Average 65.3 14.5 20.2 -0.2
Wgh. aver. 68.2 14.6 17.2 1.6




The third column of Table 2 indicates the most important destination industry (excluding the
current industry and the non-employment). It is not surprising that the trade and repair indus-
try is a significant destination industry for a large number of the industries. This can be
largely explained by the large size of this service-orientated industry (the employment share is
12.4% of the total for 2004). To control for the potential impact of the different industries, the
relative transition probability was used (see equation (3)) as an indicator of the closeness of
each industry pairs. The fourth column of Table 2 reports the closest destination industry (and
the value of rtp in parenthesis). The results indicate that most industries have at least one rela-
tively close destination industry. If the ratio is above one, it means that this transition is more
probable than the other alternatives on average (including staying in the same industry and
making a transition to the non-employment). In all cases the most probable case by a wide
margin is, as expected, that the person will stay in the same industry in both periods. For some
industries the second common destination (after staying) is a transition to non-employment
(e.g. food and tobacco, textiles and leather, and public administration). The fifth and sixth

columns of Table 2 report the total employment and the employment growth rate by industry.

The matrix of the relative transition probabilities is reported Table 3. The focus is on the oc-
casions when the relative transition probability from one industry to another is relatively high.
As the patterns of the relative transition probabilities between the pairs of industries are
somewhat difficult to discern from the numeric presentation, Table 3 is followed by Figure 1,
which shows all the transition linkages between the pairs of industries where the rtp indicator

is higher than one.



TABLE 3. Matrix of the relative transition probabilities
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FIGURE 1. Employment transition linkages (from 2000 to 2004; between industries when relative transition probability is above one)
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It is convenient to start to look at the figure from the education industry (NACE 80), which turns
out to be an “ancestor” for the most of the industries. It is not an employment destination of any
industry but it is the relatively important source for the research industry (rtp=1.33). The research
industry in turn is a major source for three important industries in the Finnish economy; 1) the en-
ergy sources (rtp=4.5), 2) chemical (rtp=2.5), and 3) telecommunication equipment (rtp=3.2) indus-
tries. The latter has a downstream employment link to the computer services industry (rtp=1.6),
which both have a downstream link (rtp=1.6) and an upstream link (rtp=1.4) to the post and tele-
communication industry. In other words, employment flows seem to portray a Finnish ICT cluster.
The figure indicates the two important roots of this cluster; one of which is the research industry
and the other is the rubber and plastic industry (rtp=3.0).

In the far downstream of labour flows from the education and the research industries is the machin-
ery cluster that consists of traditional industries with thick mutual links consisting of the machinery,
basic metal, metal products, vehicle, transport equipment, and in some sense the rubber and plastic
industries. Interestingly, there is a link from the last mentioned rubber and plastic industry to the
telecommunications equipment and the electrical machinery industries. The underlying reason for
this link is that the rubber and plastic industry is a sub-contractor industry for the latter industries

(e.g. manufacture of mobile phone covers).

Earlier Finnish cluster analysis has analysed the links between the forest cluster (including the
manufacture of paper and pulp, and manufacture of wood products) and the machinery cluster
(Hernesniemi et al., 1995). No strong labour market links were found between these clusters except

that the paper industry is an employment source for the machinery industry (rtp=1.2).

The third cluster is the energy cluster, which consists of two industries the energy sources, and the
energy production industries with two-sided links (from energy production (rtp=9.4) and from en-
ergy sources (rtp=1.4)). The energy production industry has downstream links to the paper
(rtp=1.9) and the machinery (rtp=1.7) industries. Finally, employment flows show, at least vaguely,
a fourth cluster, the construction cluster that has direct or indirect links with the mining, mineral,

chemical and the machinery renting industries.

As can be seen, all 30 industries shown in Figure 1 are mutually linked either directly or indirectly
(sometimes very remotely). It is worth noting that there are 8 other industries that have no signifi-
cant downstream or upstream employment links (that is, rtp is less than one with all other indus-

tries). These industries are listed in Table 4.
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TABLE 4. Industries with no significant labour flow channels

NACE Industry Highest downstream Highest upstream
10-15 Agriculture & forestry 0.5 0.8
15-16 Food & tobacco 0.5 0.6
17-19 Textiles & leather 0.7 0.6
50-52 Trade & repair 0.7 0.7
742-3 Technical services 0.9 0.9
75 Public administration 0.4 0.6
85 Health and social work 0.3 0.4
90-93 Other social services 0.7 0.7

The following examines the labour flows in the ICT and machinery clusters in greater detail. Indus-
tries in the ICT cluster consist of the electrical machinery (30-31), telecommunication equipment
(32-33), post and telecommunications (64), and computer services (72) industries. The machinery
cluster consists of the basic metal (27), metal products (28), machinery (29), vehicle (34), and

other transport (35) industries.

TABLE 5. Employment and inter- and intra-cluster worker flows in ICT and Machinery cluster,
2000-2004, %

ICT Emp. Emp.| NETR| WIFR WOFR| WIFR WIFR WIFR| WOFR WOFR WOFR
(NACE) 2000 2004 (wh) (bw) (out)| (wh) (bw) (out)
30t1 17275 15697 -9.6 31.4 41.0 6.0 14.9 10.5 5.9 19.0 16.2
32t3 48003 46075 -4.1 31.2 35.3 3.5 16.8 10.8 5.9 16.7 12.7
64 42 658 44055 3.2 40.0 36.8 3.2 15.0 21.8 2.8 18.3 15.7
72 34424 38038 10.0 43.6 33.7 7.4 24.4 11.8 4.9 18.7 10.1
Total 144360 145 869 1.1 37.0 36.0 4.7 18.0 14.3 4.7 18.0 13.3
Machinery Emp. Emp.| NETR| WIFR WOFR| WIFR WIFR WIFR| WOFR WOFR WOFR
(NACE) 2000 2004 (wh) (bw) (out) (wh) (bw) (out)
27 15350 15321 -0.2 24.4 24.6 6.5 9.5 8.4 2.9 7.4 143
28 38403 38524 0.3 35.9 35.6 7.4 14.5 14.1 6.1 15.2 14.3
29 56192 56932 1.3 32.2 30.9 4.0 17.9 10.3 5.5 14.0 11.4
34 7 452 6595 | -12.2 27.3 39.5 5.3 12.3 9.7 7.1 17.3 15.0
35 13696 11617| -16.4 215 37.9 3.3 10.4 7.9 3.7 14.0 20.2
Total 133093 130993 -1.6 31.1 32.7 5.3 14.9 10.9 5.3 13.8 13.6

Note: NETR is the net employment growth, WIFR is worker inflow rate, WOFR is worker outflow rate, WIFR(wh) is the
within cluster worker inflow rate, WIFR(bw) is the between clusters worker inflow rate, WIFR(out) is worker inflow
rate from the non-employment, WOFR is worker outflow rate, WOFR(wh) is worker outflow rate within the cluster,
WOFR(bw) is worker outflow rate between the clusters, and WOFR(out) is the worker outflow rate to the non-
employment.

The first and second columns of Table 5 give the employment in 2000 and 2004, respectively.

The ICT cluster is slightly bigger than the machinery cluster when measured by the employment
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(145 869 vs. 130993 in 2004). The third column (NETR) reports net employment growth,
measured as a change in employment per average employment in 2000 and 2004, following the
convention of job and worker flow literature (see Davis & Haltiwanger, 1999). The fourth col-
umn (WIFR) is the worker inflow rate, which is the number of people who have made a transit
to the industry per average employment in 2000 and 2004. The fifth column (WOFR) is the
worker outflow rate, which is, analogously to the above, the number of people who have left the
industry per the average employment. By definition NETR = WIFR — WOFR.. The following
three columns report the composition of the worker inflow rate. The sixth column (WIFR(wh))
is the “within” cluster worker inflow rate, which is the number of workers who have moved to
the industry from another industry of the same cluster. The seventh column (WIFR(bw)) meas-
ures the worker inflow from the industries outside the cluster. The eighth column gives the in-
flow rate from the non-employment. Note that WIFR = WIFR(wh) + WIFR(bw) + WIFR(out).
Finally, WOFR(wh), WOFR(bw) and WOFR(out) gives the analogous components of the worker
outflow rate distinguished now by the destination.

A couple of findings emerge from Table 5. Firstly, both clusters have experienced a substantial re-
structuring. The more manufacturing-orientated part of the ICT cluster (the first two industries) has
declined and the more service-orientated part (the last two industries) have grown. As a whole, the
ICT cluster has seen a moderate increase during the period. The machinery cluster has decreased,

but the greatest decline has been in the transportation equipment industries.

Industries of both clusters have experienced considerable worker inflow and outflow, but the indus-
tries of the ICT cluster stand out as particularly dynamic in this regard. The within cluster worker
inflow is important for the electrical machinery industry, which is a declining industry, and for the
computer services industry, which is an expanding industry. In the ICT cluster, the within cluster
worker inflow (WIFR(wh)) is 21% (4.7%/18.0) of the total employment worker inflow (that is
WIFR(wh)+WIFR(bw)), which is a relatively large number given that the ICT cluster accounts for
about 7% of the total employment (the average in 2000 and 2004). The corresponding numbers for

the machinery cluster are even more outstanding, 26% and 6%.
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5. Avenues for future research

This was a first step in the examination of human-capital-based links between industries and indus-
try clusters. The aim of this study was to complement the earlier analysis of job and worker flows,
which have been found to involve intensive within industry worker flows between plants or firms,
by looking at the patterns of worker flows between industries. A number of interesting aspects were
left for future research.

First, this analysis could be tied more closely with the earlier analysis of firm demography by iden-
tifying firm (or plant) entries and firm exits as destinations and sources of inter-industry worker
mobility. Such analysis could contribute to the analysis of industry life cycles that so far have paid
much attention to firm entries and exits but less to the sources and destinations of the associated

worker flows.

Second, this analysis has covered all workers without making any distinction between the worker’s
occupation or education, for example. Thus occupational mobility and occupational restructuring,
which are also interesting aspects of economic development, have been ignored (see e.g. Jovanovic
& Nyarko, 1997; Bauer & Bender, 2004; Maliranta, 2008).

Third, while the role of human capital as a potential carrier of knowledge has been considered, an
obvious direction to extend the analysis is to focus on the highly educated workers. In fact, some
experimentation in this area shows that a large proportion of the links identified here by means of
all workers could also be established by looking at just the flows of the university educated work-
ers. On the other hand, the links of the university educated were found to be fewer than those of all
the workers. Industry specificity may be an attribute of human capital that is, in relative terms, more

important for less educated workers.

Finally, the econometric methods could be used for looking at the transition links between indus-

tries, and in addition, for examining the factors underlying these paths in greater detail.
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6. Conclusions

This study analyzed how industries are linked together based on labour flows. By using the Finnish
Longitudinal Employer-Employee Data (FLEED) covering the total working age population a num-
ber of one-way or two-way labour paths between industries have been established that portray a
network of industries where some specific industry clusters can be identified. The approach used in
this paper sheds light on various policy-relevant issues such as how knowledge, in the form of hu-
man capital, spreads in the economy and how the life cycles of industries are mutually linked in the
labour markets. Hence the analysis gives information on one potentially important, but often ne-
glected mechanism of productivity spillovers and helps to understand and anticipate the dynamics

of the economic development.
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