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Abstract

This paper analyses the impact of skill portfolios aldla mobility on plant performance by
means of a unique database that connects attributes atlunala/to features of plants for the
whole Swedish economy. We found that a portfolioatdted competences at the plant level
increases significantly productivity growth of plants, antrast to plant portfolios consisting
of either similar or unrelated competences. Based eratlalysis of 101,093 job moves, we
found that inflows of skills that are related to théstng knowledge base of the plant had a
positive effect on plant performance, while the inflolvnew employees with skills that are
already present in the plant had a negative impact. adafyses show that inflows of
unrelated skills only contribute positively to plant pemfiance when these are recruited in the
same region. Labour mobility across regions only hagsdtive effect on productivity growth
of plants when this concerns new employees witheelakills.

Keywords: labour mobility, related variety, skill portfolio, wia performance, geographical
proximity

JEL Classification: R11, R12, O18

1. Introduction

Labour mobility is one of the key mechanisms through whicowhedge diffuses. Since
people are the main carrier of knowledge, employees mdrong one firm to the other will
contribute to knowledge exchange and learning between firawdiic geographers point
out that labour mobility contributes to knowledge formatat the regional level because it is



basically at that level where this type of knowledgmsfer takes place. This seems to be
especially true for labour market areas that are endawdsimilar or related economic
activities (Erikssoret al, 2008). While labour mobility is often considered a drivingcéo
behind the economic success of regions like Silicon YdBaxenian, 1994), there is also
some large scale evidence that localised labour marketnelkties derived via job mobility
produce significant effects on the performance of fifbisdgren and Eriksson, 2007).

We will argue in this paper that the economic effectéabbur mobility can only be
assessed properly when linked to different types of skillthe plant level. We take as a
starting point the literature on spinoffs. This literatviews spinoff companies as a particular
form of labour mobility in which the type of knowledge ttha transferred from a parent
company to the new start-up matters for the survivahefrtew entrant (Klepper, 2002). We
will transfer this view to labour mobility in general. Weemployees (besides the
entrepreneur) may also bring in valuable knowledge andibot# to the performance of the
firm (Almeida and Kogut, 1999). However, we argue that thiseddp on what kind of
knowledge is brought in, and how that matches the existing/lkedge base of the firm. We
claim that the inflow of new employees with skillsathare related but not similar to the
existing knowledge base is most relevant for the perdoce of firms. Our paper is also
embedded in the economic geography literature that invesdigahether extra-regional
linkages are required to avoid lock-in (Bathelt et al., 200/ .will extend this thinking to
the issue of labour mobility. We claim that it is nott jneing connected to the outside world
what matters, but whether these linkages bring in neswladge that is complementary to
the existing knowledge base of the firm. In other wondsaccount for the inflow of different
types of skills when estimating the effects of labmability on firm performance. Doing so,
we embed our paper in the literature that accounts éoinpact of related variety on regional
development (Frenken et al., 2007; Boschma and lammarino,.2008)

The paper has three objectives. The first objectite @sssess whether a particular set of
competences at the plant level, measured as educatiolglo$ employees, enhances the
performance of plants. Besides the educational leviheivork forceper se we argue that
particular portfolios of competences within a plant isca@l for its performance. We expect
that interactive learning and real innovations will oodzur when employees in a plant have
complementary competences, in contrast to similaveoy different types of competences.
Accordingly, we examine whether a portfolio of relatemnpetences at the plant level is more
beneficial than portfolios of similar and unrelated petences.

The second objective is to assess the effects of aeout inflows on plant performance,
as it may bring new variety into the plant. Doing se,axpect that not labour mobiliper se
will matter, but that it depends on the types of skitlat flow into the plant whether it affects
plant performance. Therefore, we need to specify whipbs of skills are brought into the
plant by new employees, and to what extent these naegguired skills add to the existing
knowledge base of plants. We hypothesise that whenetwdy racquired skills are the same
(i.e. the new employees have working experience in thee ssector the plant is already
specialised in), the plant can absorb these, but theskils will not add anything new to the
existing set of skills in the plant, and therefore wik contribute to its performance. When
the new skills are unrelated (i.e. the new employea® working experience in sectors that
are very different from the sector the plant is sgdesed in), the plant cannot easily absorb
these, and is unlikely to learn and benefit from it. Tleegfwe claim that the inflow of new
skills should be related (but not similar) to the exiskngwledge base of the plant to have
economic impact, because in those circumstancedesralng opportunities are present.

The third objective is to estimate the effects of labmobility when accounting for the
geographical dimension. Once again, we expect that thevpasifects of labour mobility on
productivity growth become visible only after differentigt between types of labour inflows,



in this case depending on whether new employees aretegecfidm the same region or from
other regions. For instance, we expect that the logkoblem, associated with labour inflow
of skills that are already present in the plant| arilly get worse when the new employees are
recruited from the same region. In addition, we valttthe idea that inflows of unrelated
skills might still contribute to plant performance,l@sg as these are recruited from the same
region. And what about labour mobility across regiodegs this contribute to plant
performance, or does that, again, depend on the typllisfthat flow into the plant? Our
results suggest that labour mobility across regions cedyahpositive effect on productivity
growth when it concerns new employees with relatedsskil

We test these theoretical statements by analysing 10jbB%8oves drawn from a unique
database that connects attributes of individuals (educatiorking experience) to features of
plants (location, sector) for the whole Swedish eooyn The structure of the paper is as
follows. In Section 2 we set out the main theoréimeas. Section 3 presents the database and
the variables. Section 4 presents and discusses the maimmestof the estimation model.
Section 5 concludes by setting out possible future reséaesh

2. Labour mobility and economic performance

Human capital is widely regarded as a source of weB#hker, 1962; Glaeser, 2000). Human
capital accumulates at the firm level through educatearning-by-doing and learning-by-
interacting, but may also be acquired externally. &Skwowledge — or work-specific skills —
ultimately rests within individuals, the mobility of dkdl individuals is frequently stressed as a
crucial factor behind knowledge transfer and the conymeiitss of firms and regions (e.g.
Lawson, 1999; Gertler, 2003; Hudson, 2005). In conteafstdtors of production such as capital
and commodities, which can be traded and moved, othertiworsdapply for labour. For
example, employers cannot hinder personnel to change ivdiky desire to do so. An
increasingly knowledge-intense production brings aboutuat®in where departing workers
cannot leave everything behind, because they are cafieitsl information and experiences
that follow them to their next workplace. Based on thischanism, job mobility of skilled
labour is regarded to facilitate the dissemination ofcdidd tacit knowledge (e.g. Almeida
and Kogut, 1999; Maskell and Malmberg, 1999; Cooper, 2001; Power and auqdio04).
Experiences and routines accumulated by individuals at aerkeldom codified in terms of
texts or documents, but gained knowledge lingers withinvitdals and epistemic
communities to which they are associated (Basant, 200Bhé&r,a2002).

In science-based industries, there is growing eviléma the mobility of star scientists and
key engineers act as a key mechanism through which &dgevdiffuses among firms (Saxenian,
1994; Pinch and Henry, 1999). Almeida and Kogut (1988) demonstrated that knowledge
spillovers in regions like Silicon Valley can be mairdttributed to inter-firm mobility of
engineers which were defined as major patent holdeesnitgnductors. These benefits of labour
pooling are often believed to exceed the downsidéesbotir mobility (i.e. labour poaching) that
reduce the incentive of firms to invest in their cmnployees (Kim and Marschke, 2005; Combes
and Duranton, 2006; Fallick et al., 2006). Next te tkmowledge transfer argument, labour
mobility also enables structural change in an econevhich is crucial for long-term economic
development. Since each economy is subject to processe®nomic decline in some sectors
now and then, it needs flexible labour markets to emaghendant labour will move to sectors
that are still going strong (Pasinetti, 1981). Acaogtyi, labour mobility is required to smooth this
process of creative destruction and lower the costgljostments (Aghion et al., 2006).

What is often implicit in this literature, however,tigat the effect of labour mobility is
almost taken for granted, as if the new employeesmoethly integrated in the organization



of the firm, and as if the new employees will conitédto the further knowledge creation in
the firm. One of the reasons is that this literature di@wn little attention to the types of
knowledge and skills that are transferred between fitmnsugh job-hopping. There is a
growing literature though that attaches great importaocthé type of knowledge being
transferred between firms through the so-called spipadicess (Klepper, 2002). Spinoff
companies are being defined as new firms that are foundéxrbgr employees in the same
sector. As such, spinoff companies are depicted as ayartform of labour mobility in
which the type of knowledge that is transferred from aemaicompany to the newly
established firm matters for the survival of the newasmtrEmpirical studies (e.g. Klepper,
2002; Wenting, 2006; Boschma and Wenting, 2007) have demonstratedspihadff
companies and experienced firms, founded by entreprenedrbatiaa background in the
same or related industries, respectively, increased sherival to a considerable degree, as
compared to start-ups lacking related competences and(sleligperienced firms).

We will extend this insight to labour mobility in generdéle claim that new employees,
besides the entrepreneur, may also bring in valuable kdge/leand contribute to the
performance of firms (Dahl and Sorenson, 2007). Howeverlaim that this will depend on
what kind of knowledge is brought in, and how that meddhe existing knowledge base of
the firm. This insight is well understood in innovation studies gteess the importance of
absorptive capacity of firms to communicate, understanditiegrate external knowledge
(Cohen and Levinthal, 1990). What has attracted growingtmtters that it is not just a
matter of having absorptive capacity or not, but whethtsreal knowledge is close, but not
quite similar to the existing knowledge base of the .filmoteboom (2000) claims that inter-
firm learning requires a certain degree of cognitive proxinbiggween firms to enable
effective communication, but not too much cognitive proxirtatyavoid lock-in. This has, for
instance, been found in a study on technological alliabhetseen large firms in chemical,
automotive and pharmaceutical industries (Nooteboom 1C4l7). This study demonstrated
empirically that there exists an inverted U-shaped fancbetween the cognitive distance
with partners in technology-based alliances and the atmvperformance of firms.

The economic effect of labour mobility has also draattention from economic
geographers. One reason is that the overwhelming majofifjpb moves occurs within
regions. This is especially true for regions with simdarelated economic activities: clusters
are characterized by a level of local labour mobilitgttis higher than elsewhere in an
economy (Power and Lundmark, 2004; Lindgren and Eriksson, 2007z widely
acknowledged that labour is the most immobile factor odlpction: most people stay in their
home regions without reflecting on leaving the presentlitycamplying that knowledge
transfer via job mobility predominantly is a local pracdsischeet al (1998) argue there is a
negative relationship between duration of stay and propewosinove. Place-specific human
capital takes time to accumulate and will be a sunk ifaroving elsewhere. Relations to
friends, relatives, clients and colleagues would baifsigntly interrupted due to such a
change. Empirical studies have confirmed that peopla leitg durations of stay are less
likely to change either workplace or, in particular, regid residence (Erikssoet al 2008;
Gordon and Molho, 1995).

Since labour mobility is a key vehicle of knowledge émsation and learning, it
contributes significantly to new knowledge formation the regional level. Since tacit

"In the organization literature, the mobility of top ragars is analysed as a potential source of change in
organizations (Sorenson, 1999). Boeker (1997), for examplelenasnstrated empirically that the mobility of
top management across firms influences their entry ioproduct markets. This study found that a firm that
recruits an executive from a firm operating in a difféngroduct market is more likely to enter into a new
market segment the new executive was engaged in duringliés previous job.



knowledge follows people and their mobility patternss tgpe of knowledge is considered to
be spatially sticky and locally embedded (Gertler, 2003;Marmo and McCann, 2006).
Almeida and Kogut (1999) argue that inter-firm mobility ofdab may be mainly held
responsible for knowledge spillovers in successful regitesSilicon Valley. In addition,
labour mobility creates linkages between firms througlasties between former colleagues.
These social relationships in turn facilitate knowledipav$ between firms (Breschi and
Lissoni, 2003). Since most of the job moves are intggoral, these social networks are
formed locally, and will enhance further knowledge acdatran at the regional level (Dahl
and Pedersen, 2003From this line of thought, it can be concluded that nitgholf skilled
labour plays an important role in understanding the lisnef agglomerations (Malmberg
and Power, 2005).

What remains unclear in this literature, however, is wiyag¢s of knowledge inflow
contribute to the performance of firms and regionsestigating the effect of types of trade
linkages on regional growth in Italy, Boschma and lanmoa§2008) found that the economic
growth of regions is not affected by being well connedtethe outside worlger se or
having a high variety of knowledge flowing into the regiéecordingly, access to non-
regional knowledge is not sufficient: local absorptbepacity is required to understand and
transform external knowledge into economic growth. Whiee extra-regional knowledge
originated from sectors the region was already spsedin, it did not positively impact on
regional growth either: although the region could abstrthe new knowledge did not add
anything new to the existing knowledge base of the regimmhileerefore did not contribute to
its regional growth. By contrast, a region benefitecbnomically from extra-regional
knowledge when it originated from sectors that wereted|abut not similar to the sectors
present in the region. Apparently, when the cognitive pnayibetween the extra-regional
knowledge and the knowledge base of the region is nelittersmall nor too large, real
learning opportunities are present, and the external knowtsgabutes to regional growth.

We apply these ideas when accounting for the effectmlmfur mobility on the
performance of firms. The basic idea is that inflows@# skills are required to avoid lock-in
at the firm level, because too much reliance on inteskidls may be harmful. Doing so, we
need to specify which types of skills are brought into thatgy new employees, and to what
extent these newly acquired skills add to the existingMedge base of plants. Following
this line of thought, we expect that no real learning talle place when the newly acquired
skills are the same or when they are unrelated.efdwe, we claim that the inflow of new
skills should be related, but not similar to the exgstimowledge base of the plant to have
economic impact, because in those circumstancedesralng opportunities are present.

Before assessing the relative importance of theseerdiff types of external
knowledge though, we need to assess the impact of intiddarning on firm performance
(Maskell, 2001; Sternberg and Arndt, 2001). While it is comrknowledge that human
capital at the firm level (as proxied by the level e$earch or the educational level of the
personnel) positively impacts on firm performance, ¢her still little understanding of
whether particular types of competence portfoliothatplant level enhance the performance
of plants (Lacetera et al., 2004). While absorptive capasitertainly needed to understand
and implement the new skills at the plant level,expect plants with employees with related
or complementary competences to perform better, bec#us type of portfolio will
particularly enhance interactive learning between emp®yeithin a plant, in contrast to
plant portfolios that consist of employees withheit similar or unrelated competences.

" Agrawalet al (2006) point out that although knowledge is admittedly hitgdglised, social networks
maintained via more geographically distant job mobiligymevercome problems associated with greater spatial
distances, thereby ensuring knowledge transfers betweeillsmterlinked individuals working for firms in
different localities.



Lastly, while new employees may provide a new sourémoivledge and trigger new
ideas, it is uncertain whether new employees should doone the same region or from
elsewhere to have the largest impact on firm perfao@a As noted above, economic
geographers often claim that geographical proximity may beficgal because it facilitates
the understanding and implementation of new skilleddabbut it may also be detrimental to
the firm because it may worsen lock-in (Boschma, 2005hdriterature, increasing attention
is paid to the role of extra-local linkages, since toeimeliance on merely local knowledge
may result in lock-in that may be harmful to performend firms and regions (e.g. Scott,
1998; Breshanaet al 2001; Asheim and Isaksen, 2002; Battelal, 2004; Faggian and
McCann, 2006). We argue that the effects of labour molaiitfirm performance can only be
accounted for after differentiating between types odlebnflows, in this case depending on
whether new employees are recruited from the sagierrer from other regions.

With respect to intra-regional inflows, we assume pheblem of lock-in will get
worse when these concern new employees that brisgilla that are already present in the
firm. Accordingly, when new employees with similaillskare recruited in other regions, this
might be less damaging for firm performance, becausgethaght still bring in valuable
resources acquired in distant locations. The probleroakfih due to geographical proximity
will, however, not be evident for inflows of relatedlisk as we expect these inflows to be
complementary to the existing knowledge base of the, fand these should therefore
increase firm performance. Thus, we assume this typéalodur inflow will have a
particularly strong and positive effect in combination hwijeographical proximity, as
compared to inflow of related skills across larger dis¢s. What we also expect is that the
more unrelated the newly recruited skills are, the emibiere is a need for geographical
proximity to solve problems of communication and coordimat the firm level. In other
words, inflows of unrelated skills might still contrileuto firm performance, as long as these
are recruited from the same region.

Overall, this implies that intra-regional labour mdlilis not necessarily contributing
to firm performance, because that depends on the tymslianflow. This also implies that
labour mobility crossing regional boundaries is not rnesm@ly good or bad for firm
performance. Once again, that depends on the typeslleftbit flow into the firms, and to
what extent these match the existing skill portfolidioms. As explained above, inflows of
unrelated skills from other regions will most likeiarm the performance of firms, while
inflows of similar skills across regions will bes& damaging for firm performance, as
compared to inflows of similar skills from the sameioeg What we expect then is that
labour mobility between regions is most beneficial fiom performance when it concerns
new employees that bring related skills into the fiam compared to either inter-regional
inflows of similar skills, or inter-regional inflowsf unrelated skills.

3. Research design

Data and sampling

We test these theoretical statements by analysing 101,093gwes drawn from the ASTRID
database that connects attributes of individuals (educatiorking experience) to features of
plants (location, sector) for the whole Swedishneeny. The ASTRID database is a unique
longitudinal micro-database created by matching severainggtrative registers at Statistics
Sweden (SCB). The database includes information abb8wadish inhabitants, firms and
workplaces. The high resolution of socio-economic datbles us to analyse all flows of
employees changing workplace within and between labour matiens.



The number of people changing jobs has altered over tilSav@uen. Andersson and
Tegsjo (2006) show that during the period 1988 to 2004 the annuel ahmb movers (in
relation to all people employed) has varied betweeraBél16%. These fluctuations co-vary
with business cycles to a large extent. During troughbilityotends to be low because
vacancies are scarce, while the opposite appears at. pgaks a European point of view
Sweden is one of the countries with the highest jolingorates. Denmark, Finland and the
Netherlands show similar levels, whereas many camsin southern Europe (e.g. Portugal,
Greece, Italy and Spain) have small flows of peoplagimg jobs (EUROFOUND, 2006).

We have not included all job movers in our analysis, ithwade a selection based on
the following criteria. First of all, individuals had toeet several income and age criteria, to
ensure that only job movers with an established posaio the labour market were included
in the analysis. Job movers had to: 1) earn more than 208BR@&nnually, 2) be at least 25
years of age, and 3) be registered to have changed workidlacgty and workplace
coordinates (hectare grids) during 2001. The combination tdr&am the third condition is
justified by the shortcomings of workplace identity oveneti In addition, we set a fourth
criterion. As mentioned in Section 2, the idea is widesgrthat knowledge transfers between
workplaces are mainly the result of the mobility by kesspas (Power and Lundmark, 2004).
To accommodate this claim, a fourth criterion has kedgted to account for the impact of
highly skilled job movers: 4) Individuals have to hold a ursitg degreeor be a high-income
earner (belonging to the top 20 per cent). The reasousiag two criteria is related to the
fact that key persons do not necessarily have higher moatiaining, nor do they have to be
high-income earners. Regarding workplaces, we chose todechll workplaces having
information about sector code and value added during 2001 (256,98%).nkext step,
workplaces with inflows of skilled labour were selectadhich resulted in a final sample
amounting to 17,098 workplaces. By using only workplaces willegkinflows, rather than
all workplaces with all types of inflows, the total popigdat of workplaces drops to 40
percent of the number of workplaces with any kind ofomfland the number of job moves
drops to 43 percent of all total job moves.

Two regional definitions of job movers were used in shady — intraregional job
movers and interregional job movers. Regional retierdscal labour markets (n=108) which
are based on empirically observed commuting flows betweenicipalities (n=290) and
defined by Statistics Sweden. Local labour markets arenetkfiby amalgamating
municipalities according to a specific commuting-minimisingoathm (Statistics Sweden,
1991). In comparison to using municipalities, mobility betwleeal labour markets tends to
be associated with labour market reasons to a much lagent rather than housing
considerations. Changing job to another local labour markedlly involves changing place
of residence and the loss of accumulated local insidesintages.

Dependent variable: Productivity Growth

This paper uses growth in labour productivity between 2001 and 2003&sure firm
performance. The database does not carry informati@mployees’ hours of wdtk Labour
productivity has been defined as value added per employee. &ddieel has been chosen
because of three reasons. First, and foremost, adided is the most straightforward measure
on the level of industrial output (e.g. Rigby and Esslet#eic 2002). Secondly, value added

" To control for part-time and increased efficiencyislhwould have been made possible with information on
hours of work, a proxy controlling for this was ceghtlt held information on the per capita social benefits
received of all employees at each workplace (includingnpalréeave, unemployment insurances and sick-leave)
which implicitly account for the relative share of etise from work during 2001 (Lindgren and Eriksson, 2007).
This variable did not affect the estimates and wastechfrom the final model.



is available for all firms in the dataset which makepassible to asses the impact of job
mobility on performance throughout the entire natior@nemy and not only for certain
high-tech sectors where, for instance, patents andbosaare found. Third, value added tells
us more about economic performance than, for instgma&nts because patents do not
automatically generate value added to the plant. Howerdne added in our dataset is
reported for firms and not workplaces. For 38 percent dirais in the data with more than
one division, value added was distributed to these workplat the same proportion as the
distribution of the sum of wages across workplacesc(®n, 2007). Thereafter, the
calculated sum of value added was divided by the numbemplogees of the workplace.
This procedure potentially takes both education and experiate account when measuring
labour productivity at the plant level. This aspect wouldnbglected if only distributing
value added according to the workplace’s share of firm @yepk. Finally, the level of
productivity in 2001 was subtracted from the 2003 level in omlengasure the degree of
growth’. In the model, log values are used to reduce the impatieafed distributions.

Independent variables
All independent variables are measured at the beginningeopehiod (i.e. 2001). When
estimating the effects of competence portfolio antbws of skills on firm performance, this
paper employs entropy measurements similar to Fresikal{(2007). Since the database does
not provide information on specific occupations or worksaithin workplaces, data on
educational background linked to each employee are ahpBaeded on this information, 95
different three-digit education categories, 22 two-digitegories and 9 one-digit categories
were extracted on which the variables on competend®pomare based.

At first, three variables to capture the competencégiior within each workplace are
calculated. The degree of portfolio similarity (INHOUSIEMA) is measured as the inverted

entropy at the three-digit educational level. Lgt be the share of three-digit educational

background and letN" be the number of three-digit classes. The portfatiolarity is now
calculated as:

NIII
INHOUSE SIMA =1/ p" Iogz(p—lmJ (1)
i=1

The greater the score, the more similar the competpordfolio, and the less advantageous it
is assumed to be for plant performance. As explaimesgction 2, a high degree of portfolio
similarity is not assumed to enhance interactivenieg nor the creation of new knowledge
within the firm, since the knowledge base is too much alikemeasure whether related, yet
different competences within the workplace increasaniegrprocesses and performance, the
weighted sum of entropy at the three-digit level witeach two-digit education category is
calculated. As noted in Section 2, we assume that thhe nedated the set of competences
within a workplace is, the more knowledge spilloverd wicur and the higher the growth

" Following workplaces over time was made possible by usimjcaie identification number associated to each
workplace. From our analysis, we excluded 3,154 workplacesdhbt still be identified in 2001, but which
showed missing data in 2003 due to, for instance, administitanges or close downs. All numbers were
adjusted to 2001 price levels.

VIt can be argued that using educational background is notarageproxy for occupation, especially for more
senior workers who may have acquired work-specific orjehdraining during their working career and thus
having a work task that does not correspond to their foesiatation. However, since the database does not
have any other information at the workplace levég ihe best information available.



will be. All three-digit educational background3" belong to a two-digit categors; ,
wherej=1,...,N'. Therefore, we can derive the two-digit shap's by summing the shares of
all three-digit education categories belonging;to

pt = > p" ()

ins;

Related variety (INHOUSE RELVAR) is now defined as weighted sum of entropy within
each two-digit education category. This is given by:

N
INHOUSE ~RELVAR =) p'H, A3)

where:

H i = z E)il_l |092 { p_m ]} pu j (4)

Log values of related variety were used in the ymsldue to problems of skewness.
Moreover, we also calculate a variable capturingtiver or not a workplace is characterised
by very different types of competences, since #issumed that a portfolio of very different
competences will hinder interactive learning preessdue to problems of communication
and, therefore, will have a negative effect on pf@rformance. The degree of unrelatedness
within the firm (INHOUSE UNRELVAR) is measured dsetentropy at the one-digit level.

Let p/ be the share of one-digit education cate@ny S ,...,S, . We now get:

N|
INHOUSE UNRELVAR =Y p! log, (1,} 5)
=1 p

where the higher the score, the more unrelatedkiigoortfolio is.

Besides estimating the effect of the competencéqgdor within workplaces, we will
assess the inflow of new skills through labour righiAs set out in Section 2, too much
reliance on intra-firm competences may harm théopeance of workplaces, making inflows
of new skills essential in order to avoid lock-Trherefore, additional variables are created to
capture the effects of skilled inflows. Rather thaing educational background as for the
measurements for competence portfolio, our dapavalls to create inflow-variables based on
sector-specific (SNI-codes) work experience atfiedigit level (in total 753 different five-
digit categories nested within 224 different thdigit categories). The argument for using
this kind of information, rather than educationatal is that sector-specific work experience
measures both work- and branch-specific skills ipetter way than formal education, and
therefore also more efficiently captures the transéf both formal (via the sampling



procedure) and informal (industrial sector) skills. lowld be noted that the database does
only provide information on the main output for each workplaghereby workplaces have
only one single five-digit sector code. Hence, it is pas$sible to use entropy measures when
estimating inflows at the level of the workplace. Hoaem\by comparing the background of
the new employees and summarising the total numberfigretht types of inflows, it is
possible to retrieve information on which type of edirar inflows increase plant
performance.

Relating to the variables on skill portfolio, a total mhe variables measuring the
similarity, relatedness and unrelatedness of inflovescaeated. In order to assess the overall
impact of the different types of skill inflows, threariables measure the total number of
inflows, irrespective of the spatial scale of job ®m®vThe degree of similar inflows is
measured as the total number of inflows originating ftbensame five-digit industrial-code
while the related inflows are defined as the number of @mployees from the same three-
digit code, excluding the inflows from the same five-digode (i.e. similar). Finally,
unrelated inflows are defined as the number of employgbsavbackground in all other five-
digit industries. As explained in Section 2, inflows i&amto what is already inhouse will
make the workplace capable of absorbing the new knowledgsubhtinflows will not add
to the already existing knowledge base. Consequentlyasgeme that a high degree of
similar inflows will not increase the performancevadrkplaces. On the other hand, a high
degree of related - but not similar - inflows is assutoecbmplement the existing knowledge
base, increase learning opportunities within the workplace fargl gositively contribute to
performance. Our final assumption is that a high degremmfated inflows, as compared to
the workplace, will neither add new knowledge, nor cbate to higher performance because
the cognitive distance between the existing knowledge #adethe knowledge of the new
employee will be too far apart and therefore cause prabtérmommunication.

Dependent on the geographical scale, different typeslmfur inflows may have
different effects on firm performance. As noted irct®s 2, there is literature arguing that
extra-local flows of knowledge are crucial, since too Imtediance on local knowledge flows
may result in lock-in. Therefore, we constructed vaeiabkto differentiate between
geographically proximate labour inflows (intra-regionalgd ageographically distant labour
inflows (inter-regional). Based on the discussionsdntf®n 2, we expect that geographically
proximate inflows of similar skills might have a mosevere effect on the problem of
cognitive lock-in, than inflows of new employees wittmsar skills recruited in other
regions, because persons coming from other regionsbnmay new place-specific resources
into the new region. The problem of lock-in due to geograplpioximity will, however, not
be evident for related inflows, as we expect thesewsflto be complementary to the existing
knowledge base and to increase the performance of plEmis, we assume this type of
inflows will have a particularly strong effect in combtion with geographical proximity, as
compared to inflows over larger distances. We also é¢xpatthe problem of communication
associated with inflows of unrelated skills mightreeluced if the new employees are from
the same region. By constructing six additional variabégsarating inflows from within the
same local labour market region (intra-regional jblanges) from those outside the same
local labour market (inter-regional job changes), weroup the possibility of carrying out
detailed analyses on the effects of geographical proximitglation to the variation of skill
inflows. In the analyses, log values on all inflows ased.

Control Variables

In line with previous studies on labour productivity at ptent level (see e.g. Haltiwanger

al, 1999; Rigby and Essletzbichler, 2002), variables that cofdrobther co-explaining
determinants of productivity, like industry and plant size,accounted for in the models (see
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Table 1 for further information on the estimated varigbl@o control for industry-specific
effects, we included eight dummies, among which we acedufdr capital-, labour- and
knowledge-intensity (as defined by the Swedish Business |l@mwent Agency; NUTEK,
2000). Two further controllers concerned the size ofplhat and the size of the region. We
expect large plants to show higher levels of productiwty, it is not expected that they show
as high levels of relative productivity growth as smalieng. In general, we expect plants in
larger urban areas to perform better than those lo@atedre sparsely populated regions. All
together, these variables explain almost 80 percenteotdtal explained variance at the
national level (Lindgren and Eriksson, 2007). To asses moarefully the effects of
competence portfolios and variety of labour inflows ordpuativity growth, control variables
for the general educational level of the plants anchtheber of labour inflows of each plant
were also included in our estimations. It should be ntitadwe also included controllers for
workforce characteristics (age- and gender-composiaio) for the number of workplaces
within the same firm, since one could expect thesefaavould both influence productivity
growth as well as the number and variety of labour indloWowever, neither of these did
affect our key variables, nor had they any major efbecproductivity growth, whereby they
were excluded from the final models.

- Table 1 -

Despite the evident risks of multicollinearity relatex this kind of analyses, no
serious multicollinearity problems have occurred.

The analytical model

For the empirical analysis, ordinary least-squares jOmBdels have been applied. As
explained above, since the main focus of this paper msses how a diverse set of skill
inflows impacts on plant performance, the models onljude workplaces with registered
inflows of highly educated or high income earners, bectéusemore likely that knowledge
transfer actually does occur via the mobility of skillpdrsonnel (Power and Lundmark,
2004). In addition, we have conducted an additional varianag/sis (ANOVA) to assess the
partial effect of each covariate on productivity growRogerson, 2006). The partial sums of
squares (S.S.) indicate the relative effect eaclablrihas on plant performance, and not only
the sign and level of significance of each variable.

Despite the large and increasing share of small firmsesihe 1980s, the Swedish
economy is typically characterised by large and olehdir These employ a majority of the
labour force (in this sample, five per cent of all woddals employ 49 per cent of all
employees) and also stand for the lion’s share of fw@ductivity (Andersson, 2006). In
order to reduce the disproportionally large impact offedlsmall workplaces and to make the
entropy-calculations more robust, all models have lesighted on employment size. This
gives larger workplaces a more proportional share eftokal explained variance and also
gives us more robust entropy calculations since thetiariavithin workplaces with only one
or a few employees otherwise would be exaggerated.

4. Empirical results
The effects of competence portfolios on productivity gifowetween 2001 and 2003 have

been estimated on 17,098 workplaces. Additionally, a tothDbf093 job moves — of which
nearly 40% were interregional — have been used to eddctihe effects of job mobility on
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productivity growth for the same workplaces. All independemtables are measured at the
beginning of the observed period (2001). We expect thagffbets of variables like labour
mobility will only materialize at the plant level aftsome years. That is why we have taken
productivity growth 2001-2003 as the dependent variable.

The effects of plant characteristics and the level mature of formal education on
productivity growth of plants are displayed in Table 2. Mo#leshows the outcomes of a
model that only contains the control variables commaothis type of analysis. The outcomes
are in line with expectations. Plant size has bylargreatest effect on productivity growth:
small plants show relative higher levels of produgtigtowth than larger ones. Compared to
the finance sector, more capital- and labour-intensigisitties show lower degrees of
productivity growth. Plants located in regions with a kiglurban size show higher
productivity growth than plants in smaller regions. Despihe high degree of unobserved
heterogeneity usually involved when modelling large setsiofo data, the original model
fits the data well, with an Rindicating that the model explains about 63% of the total
variance. In addition, the estimates on all contariables, except the dummy-variables for
service sectors and other capital intensive industriddadel B1, remain consistent when
adding variables on competence portfolio and skill inflows.

- Table 2 -

In Models B1 and B2, we assess the economic impactdatational level and
competence portfolios of plants. Model B1 shows that gindri educational level of the
workforce within plants promotes productivity growth. Wheffedentiating education in
Model B2, we observe that this effect depends on the enatiuthe competence portfolio of
plants. As expected, plant performance benefits frdngla degree of relatedness in their set
of competences. However, a portfolio consisting largélgxactly the same competences, or
a portfolio consisting of a set of competences withouthmeoherence do not appear to affect
plant performance. These estimates reveal the immpertah complementary competences
within plants for their performance. What is also emeging is that these results on
competence portfolios remain consistent as we add vesialol labour mobility.

In Table 3, we asses the impact of labour mobility on prindiycgrowth. In Model
C1, we first show the general effect of labour inflaavsplant performance, while in Model
C2, we differentiate between different types of skiModel C1 shows that labour inflows in
general have a negative impact on productivity growth oftplal'his stand in contrast to the
literature that emphasizes the crucial importance obility of skilled labour for firm
performance. However, we argued in Section 2 that noufamobility per sewould matter
for performance, but that it would depend on the types it skat flow into the plant. The
outcomes of Model C2 confirm that it is crucial to diffietiate between types of skill inflows
when assessing the effect of labour mobility on plantfopmance. As expected, inflows of
related skills have a significant positive effect oa gerformance of plants, while inflows of
identical skills have a significant negative effecpparently, the inflow of new skills should
be related, but not similar to the existing knowledge lidsthe plant to have a positive
economic effect. For inflows of unrelated skills, thacome in Model C2 suggests that the
cognitive distance seems to be too large to have anyfisamieffect on plant performance.
Because the new employees have working experienceciors that are very different from
the sector the plant is specialised in, it is plausib& the plant cannot easily absorb the
incoming knowledge, and therefore is unlikely to benefit flom
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- Table 3 -

In the final two models D1 and D2, we assess the retevaf geographical proximity
when estimating the effects of different types ofl shkilows. Once again, the positive effects
of labour mobility on productivity growth of plants becomisible only after differentiating
between different types of labour inflows, in this cdepending on whether new employees
are recruited from the same region or from otheroregyiAs Model D1 shows, intra-regional
inflows of labour do not have a significant impact oanplperformance, despite the general
claim in the literature that it should. In a study omritsh high-technology industries,
McCann and Simonen (2005) even found that local labour mohdgitlya negative effect on
innovative performance. Inter-regional inflows of labeeven have a damaging effect on
productivity growth, as the negative and significant coiffit of INTER INFLOWS in
Model D1 indicates. However, when we differentiate et different types of labour
mobility (intra- versus inter-regional), the outcontesk different.

We observed earlier that inflows of similar skills imgeal harm the performance of
plants. This remains true for both intra-regional aneriregional inflows, as Model D2
shows. While the coefficient of intra-regional labonflows (INTRA INFLOW) is still
positive (though not significant), it turns into a negatiand significant effect when it
concerns new employees recruited from the same sdtt®RA INFLOW SIMA). This
stands in contrast to intra-regional inflows of newpyees with related skills and unrelated
skills, which positively impact on plant performance. Wlso expected that the problem of
lock-in would be reduced when new employees with sinslalls are recruited from other
regions, because these might bring in different pfpeeific attitudes. However, our analyses
show the opposite result: this type of labour mobiliyTER INFLOW SIMA) has a stronger
negative effect than the type of labour mobility thahaerns inflows of people with similar
skills from the same region (INTRA INFLOW SIMA).

We demonstrated earlier that inflows of unrelatediskil general do not influence
productivity growth, but when we account for their geographocagin, a different picture
emerges. In line with our expectations, we find that tflew of unrelated skills turns into a
positive and significant effect when these concerraintgional inflows, as compared to
more geographically distant inflows of labour. Even thotggruited from totally different
sectors, these new employees are likely to sharesdh®e place-specific attitudes as the
existing work force of their new employer, which maywdanhanced their integration. In
contrast, the effect of inflows of unrelated skillcbmes negative and significant when these
concerns employees from different regions (INTER LR® UNRELVAR). This comes as
no surprise, because this type of labour mobility represemb types of distance (i.e.
cognitive and geographical distance) that may cause insuramentproblems of
communication, and which prevent this type of labour mgbilit contribute positively to
plant performance (Boschma, 2005).

A very consistent outcome of model D2 is that theatftd inflows of related skills
remains positive and significant, no matter whethemtehe employees with related skills are
recruited from the same region or from other regionkatNis more, this type of labour
mobility is the only type that turns the negative inpat inter-regional inflows (INTER
INFLOWS) into a positive effect. This is a very robussult, which indicates that labour
mobility as such does not positively impact on planfqrerance, unless it concerns inflows
of skills that are complementary to the plant. bct®n 2, we expected that inter-regional
inflows of labour would help plants to get access W nesources. Our results indicate that
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inflows of employees from different regions only havpositive impact on plant performance
when these concerns employees with complementdty. ski

It should be noted that our analyses also show tHatnisfof skills as such have only
a marginal effect on plant performance. This is digaby the moderate increase iha®
compared to Models A to B2 that only assessed the effegiaot characteristics. The
moderate effects of labour mobility are though in linthvprrevious empirical findings on the
relation between job mobility and productivity in Swedemore traditional agglomerative
effects internal to the workplace affect productivity thest{Lindgren and Eriksson, 2007).

5. Conclusions

We have made an attempt to estimate the impact bfpskifolios and different types of
labour mobility on productivity growth of plants by mearhsanique database for the whole
Swedish economy. Besides the usual control variableasawalysis of 101,093 job moves
accounted for: (1) the set of competences that is gresehe plant level; (2) the types of
skills that are brought into the plant by new employaes the extent to which these newly
recruited skills add to the existing knowledge base of tha;dad (3) whether these inflows
concern intra-regional or inter-regional labour mohilitoing so, we were able to
demonstrate that the effects of labour mobility on firenformance can only be accounted for
after differentiating between different types of laboudlows. Our empirical results showed
that labour mobilityper sedoes not positively impact on firm performance, desgie many
claims in the literature, but that it depends on the tygdeskills that flow into the plant, and
on whether new employees are recruited from the sagien or from other regions.

At the intra-plant level, we found that a portfolio refated competences goes together
with higher productivity growth of plants, in contrastpiant portfolios that merely consist of
a set of similar competences or a set of unrelatesgpetences. We found a very moderate
effect of labour mobility on plant productivity growth general. Nevertheless, as expected,
related skill inflbws had a positive effect on the parfance of plants, while the inflow of
similar skills had a negative impact. With respect e tnflow of unrelated skills, the
outcomes suggest that the cognitive distance is too teatyeeen these newly recruited skills
and the knowledge base of the plant to have any signtfimpact on plant performance. Our
analyses also showed that geography matters when iagses effects of different types of
labour mobility. Inflows of unrelated skills only cotuited positively to plant performance
when these are recruited in the same region. This isenwith expectations, because the
problem of communication is more likely to increase mharelated skills are recruited from
other regions. We also found that labour mobility asmegions only has a positive effect on
productivity growth of plants when this concerns new eygss with related skills.

There is still much room for further advancement in flakl of research. It would be
interesting to focus more on particular clusters, in oi@examine whether labour mobility is
indeed a driving force of clusters, and to assess thgveelmmportance of extra-firm linkages
for the performance of cluster firms, as comparethéointernal skill portfolio of firms. We
would also like to explore more in detail what kinds xtf&regional linkages are required to
enhance firm performance. In addition, instead of doingoasesection of plants, a more
dynamic approach could investigate how the skill podfobf plants change over time due to
labour mobility, and how that affects plant performardereover, there is a need to account
for the social dimension of labour mobility, and howttaHiects plant performance (Breschi
and Lissoni, 2003; Agrawal et al., 2006; Timmermans, 2008). A sy to take is to
determine the degree of social and geographical proximitgaf plant based on their labour
market flows, and how that impacts on their performake®lly, we would like to refine our
relatedness indicator, which is now based on predefinédtatic SIC codes. An option is to
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determine which combinations of skills occur most frequentpeople and plants, in order to
obtain a measure of revealed relatedness (Neffke amsS&we Henning 2008).
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Table 1: Variable description (n=17,098)

Variable Mean S.D. Min Max
Productivity Growth (log) Change labour productivity 2001-2003 (log) -4.7 1.7 -13.5 5.9
Tot. Inflow Sima (log) ugmggcesf(loé‘;ta' inflows from - similar 45 13 g0 53
Tot. Inflow RelVar (log) ugmggcesf(log;ta' inflows from related 5, 56 00 36
Tot. Inflow UnrelVar (log) ugmggce‘;f(lggga' inflows from unrelated y - ;5 g0 57
Tot. Inflows (log) Total number of inflows (log) 26 1 00 6.3
Intra Inflow Sima (log) Number of intra-regional inflows from 5 4, 55 53
similar workplaces (log)
Intra Inflow RelVar (log) ugmggc‘;‘; '(rl‘é;a)'reg'ona' inflows fromrelated 55 9o 36
Intra Inflow UnrelVar (log) E:rrglk:é d v(\)/:)rklpnlgggse%lllc?g;])al inflows  from 1.1 14 00 5.7
Inter Inflow Sima (log) wgmggc‘é‘;'?lfé)'reg'ona' inflows from similar o, 69 00 42
Inter Inflow RelVar (log) wgmggc‘;‘; '(Téz;'reg'ona' inflows fromrelated 53 g9 35
Inter Inflow UnrelVar (log) E:rrglk:é d v(\)/I)rklpnltaeCrgse%lllc?g;])al inflows  from 07 11 0.0 4.7
Tot. Intra Inflows (log) Total number of intra-regioriaflows (log) 21 1.6 00 6.2
Tot. Inter Inflows (log) Total number of inter-regioriaflows (log) 14 1.4 00 55
Inhouse Sima Degree of similar skills within workplaces 0.3.3 0.0 5.8
Inhouse RelVar (log) (I?gg)ree of related skills within workplaces 25 26 00 71
Inhouse UnrelVar Degree of unrelated skills within workplaces 2 1.0.3 00 20
High Educ Ratio ﬁig?]reer of employees with a bachelor degree oy3 o 00 1.0
Capital Manu Dummy =1 if workplace is defined as capital 01 02 00 1.0
intense manufacturing
Labour Manu Dummy =1 if workplace is defined as labour 01 03 00 1.0
intense manufacturing
Know Manu Dummy =1 if workplace is defined as 03 05 00 1.0
knowledge intense manufacturing
R&D ErLIJi;nmy =1 if workplace is defined as R&D 00 01 00 1.0
Finance Dummy =1 [f wor_kplacells defined as finance 03 05 00 1.0
industry or financial service (base)
Public SDeucr?or:]y =1 if workplace is defined as public 01 03 00 1.0
Capital Service :?]‘t"e”r‘]g‘ey:elw'ifceworkp'ace Is defined as capital ;53 9o 10
Labour Service Dummy =1 |_f workplace is defined as labour 02 04 00 1.0
intense service
. Dummy =1 if workplace is defined as other
Other capital capital intense industry 00 0.2 00 1.0
Plant Size (log) Number of employees within plant (log) 4.9.7 00 85
Urban Size (log) Number of plants within labour markeg)lo 75 1.8 1.6 94

18



61

860 LT 860 LT 860 LT N
¥£9°0 GE9'0 ¥£9°0 A by
¥£9°0 GE9'0 ¥£9°0 B
0000 %S00 Z6S'T- 0000 /¥00 ¥ILT- 0000 /¥00 OV9'T- 1daose]
€22 0000 S000 €200 GGT 0000 S00'0 €900 ¥€Z 0000 S000 ¥.0°0 (Bo)) az1S ueqIN
¥S92T 0000 9000 €890 92/9T 0000 G000 9.9°0- 9999T 0000 G000 G.9°0- (Boy) 8215 1UE|d
0 T¥.'0 G500 8TI0°0- T 90£'0 SS00 9500 0 G/6'0 ¥S0°0 200°0- [endeo Jsyro
0 [¥6'0 2200 2000 GT 0000 6200 TTITO 0 8¥8'0 2200 S00°0 80IAJSS Inoge]
0 G/9'0 2£00 ¥I00 €T 0000 S£00 TZTO 0 928'0 2€00 1000 20INI8S [ende)
9¢ 0000 ¥€0'0 66T0- ve 0000 ¥€0°0  €6T0- 1€ 0000 ¥£00 98T°0- alland
182 0000 €00 66TT- ¥62 0000 €£.00 622T- G/Z 0000 €200 S8TT- asy
/TS 0000 2200 9650- I¥E 0000 8200 +IG0- ¥IS 0000 2200 ¥6G0- NUBIN MOUY
89T 0000 €£00 0ZVO- v 0000 SE0'0  662°0- 69T 0000 €£0°0 LTIV O- nuey Jnoge-]
9/T 0000 200 EVSoO- v6 0000 €¥0'0  ZI¥O- €9T 0000 T¥O0 6IS0- nuey fended
G 0000 ¥¥00 ¥.E0 oney onp3 ybiH
T 2520 9200 0£0°0- TeAl21un asnoyul
ST 0000 +00°'0 9TO0 (Boy) repjay asnoyuj
0 /€8°0 2SO0 1000 ewis asnoyul
'SS d ¥ IS Je0) 'S'S  Id ERS 180D 'S'S  Id ‘IS J80D LIMOIS AIARONPOIY

29 19a0N T9 19A0ON V 13dOIN o

6YLV.LS Ul parewnss pue azis juswAojdwa ugfpam ale sa1ewnss |y "a1elenod yoes o) ('S skshs jo wns jeited ayl sAejdsip (WVAONY) SISAjeue-10a119

[euonippe uy "TO0Z |auuosiad paj|s Jo smojjul gaae|dyJom e 1o}l (£00Z2-T002) ymoib Alianonpoad uo sogsmEgo 1ue(d Jo S199)8 3yl U0 SuoIssaibal-S70 :Z a|gel



0¢

860 LT 860 LT 860 LT 860 LT N
8£9°0 G£9°0 9£9°0 ¥£9°0 Ay
8£9°0 G£9°0 1£9°0 G£9°0 B
0000 T900 82S'T- 0000 2900 6T9°T- 0000 6500 O0T9'T- 0000 8500 8S9'T- 1deouau|
0T 00000 9000 T90°0 ZST 0000 9000 TL00 €0Z 0000 G000 S.0°0 T€Z 0000 S000 600 (Bo)) az1S ueqIN
T, 0000 8000 6.90- €T0S 0000 0T00 T990- #£99 0000 6000 S89°0- G625 0000 6000 T99°0- (Boj) 8z1S 1E|d
) 088'0 SS0'0 8000 0 6YS'0 GS0'0  £E0°0- 0 968'0 G500 2000 0 2850 SS0°0 0£0°0- [endeo Jsyro
) €/.°0 1200 8000 0 626'0 1200 Z200°0- 0 968'0 /200 000 0 €€6'0 1200 200°0- 80IAJSS InogeT]
) 6EF'0 €600 G200 0 /260 €£0°0  €00°0- T 08€'0 €£00 6200 0 ¥2'0 2€0°0 0T00 20IAI8S [ende)
30 0000 9800 982°0- ee 0000 +€00 26T0- ¥/, 0000 9€00 TOEO- GE 0000 V€00 86T O- alland
1.2 0000 +.00 86TT1- 98¢ 0000 €00 <2IZT- /¥Z 0000 €00 TET'T- 6.2 0000 €00 96TT- asy
€y 0000 2200 8VS0- GZS 0000 2200 L090O- Te¥ 0000 2200 8SS0- /2S5 0000 1200 OT90- nuUe Mou
9T 0000 €££00 GIVO- 6.T 0000 €£00 LevO- 8GT 0000 +E00 STV O- L/T 0000 €£0°0 VEVO- nuey Jnoge-]
/T 0000 €¥0'0 GESO- Z6T 0000 €00  2850- 8GT 0000 €£¥0'0 2ES0- /8T 0000 €¥0'0 T.LSO- nuey [ended
y 820 1200 920°0- 4 ¥9T'0 9200 LE0°0- 1 0.#'0 1200 6T0°0- 1 Z€20 9200 2E00- TeAl21un asnoyul
y G000 ¥000 ZT00 LT 0000 +00°0 8T00 OT 2000 %000 €£T00 ST 0000 ¥000 9100 (Boj) replad asnoyul
) G¥S'0 2800  6T00 0 6T6'0 2S00 €000 0 €¥9'0 2€00  STOO 0 ¥26'0 2€0'0 €000 ewiIs asnoyul
4 0000 6000 Zv00- (Bo|) smoyuj J21u 101
0 609°'0 6000 000 (Boj) smopuj enuj 101
65 0000 <¢I00 6.00- (Boj)repl@iun mopul Jsu|
0T 0000 9800 S¥TO (Boy) repl9d mojul Jou|
8z 0000 €TO00 6S0°0- (Boj) ewis mopul I8
GE 0000 TIOO 0L00 (Boj)repl@iun mopul enu|
Vi 0000 9200 €€T0 (Boy) repl9d moju) eau|
6 000’0 O0TO'0 /LEO'O- (6oj) vwis mojpul enu|
1T 1000 6000 6200- (Boj) smopul 101
0 829'0 6000 ¥00°0- (Boy) rep@IUN MOl 101
¥IT 0000 LTOO0 6.T°0 (Boy) reploy mojul 101
8T 0000 6000 8£0°0- (Boj) ewis mopul 101
'S'S  1<d ‘IS J80D 'S'S  Id3I'S " J80D 'S'S 1<d ERS '}90D 'S'S  1d ‘IS 180D LIMOIS AIARONPOIY
Zd 139a0On Td T3A0ON 20 139a0ON TD T340 i

6YLV.LS Ul parewnss pue azis juswAojdwa ugfpamm ale sa1ewnss ||y "a1elenod yoes o) ('S skshs jo wns jeited ayl shejdsip (VAONY) SisA[eue-10a119
[euonippe uy "TO0Z [uuosiad pa|s Jo smpyum sade|dyiom [ 1o} (£002-T00Z) ymoib Alianonpold uadiu Inoge| Jo S199)48 8yl U0 SuoIssaibal-ST0 € ajgel



