Szakmai zardjelentés

,»A munkaerd-aramlas halézatanak szerepe a munkapiaci folyamatokban és a vallalati
teljesitményben” cim(i NKFIH K 112330. sz. kutatasi palyazatahoz.

A kutatdsunk arra a jelentds, de kevéssé kutatott kérdéskorre koncentralt, hogy milyen szerepe van a
kiilonféle kapcsolatrendszereknek a tudas terjedésében, és hogy a kapcsolathaldk altal generalt tudas-
aramlds hogyan befolyasolja a gazdasagi (vallalati, iparagi, regionalis) teljesitményt. Kutatasunkban
els6ként térképeztik fel a magyar vallalatok kozti munkaer8-dramlds haldzatat. Empirikusan
bizonyitottuk, hogy a vdllalatok kozti munkaerd-aramlds a tudasterjedés egyik fontos eszkdze és
szerepet jatszik a vallalati teljesitmény, a termelékenység alakuldsaban. Bizonyitottuk, hogy az egyes
iparagakban a vallalatok termelékenység kilonbségeit nem csak a piaci ki- és belépések dinamikdja,
hanem a vallalatok kozo6tti tuddsdramlds is csokkentheti. A munkatarsi kapcsolathaléknak a regionalis
gazdasagi folyamatokban betoltott szerepét is vizsgaltuk, amely kapcsolathaldk a helyi tanulds fontos
csatorndi lehetnek. E kapcsolathdlok vizsgalata Uj magyarazatot nyujt a régids termelékenység-
novekedés kiildnbségeire. Uj bizonyitékot taldltunk arra, hogy a nagyvarosi térségekben elsésorban a
sokszinlségre alapuld tuddsexterndlidk, a kozépvdarosokban pedig az iparagak kognitiv kozelségén
alapulé tuddsexternalidk érvényesiilnek. Az iparagak technoldgiai kapcsolatrendszerét is vizsgdltuk,
amit felhaszndltunk a vallalatok termékdiverzifikdciés dontéseinek és valsdg stratégidinak
megértéséhez és bemutattuk a regionalis fejlesztéspolitikai alkalmazdsanak lehetdségit is.

A vdllalatok kozti munkahelyvaltas alapjan felrajzolhatd egyrészt a munkavallalék személyes szakmai
kapcsolathaldja, masrészt a vallalatok k6zotti munkaerd-aramlds haldzata. A kutatds jelentds részben
empirikus 6konometriai elemzést hasznalt, melyben a kapcsolathald jellemz6i magyarazo valtozdkként
szerepelnek. A kérdések vizsgalata soran tobb tipusu kapcsolathald elemzésére kerllt sor
(munkavallalék szakmai kapcsolathaldja, vallalatok kozotti mobilitasi kapcsolathald, iparagak
technolégiai kozelségi halézata). A felhasznalt adatbdzisok segitségével tudtuk a vallalatok kozotti
munkaerd-aramlast kévetni, ami véleménylink szerint Uj utat nyit a vallalatk6zi tanulds empirikus
elemzései szamara.

A kovetkez6 adatforrdsokat kapcsoltuk Ossze és hasznaltuk: az MTA KRTK KTI adatbankja altal
fejlesztett allamigazgatasi adatintegraciés (OEP / ONYF / MAK / NAV / OH) adatbdzis, 6sszekapcsolva
a NAV mérleg és eredmény kimutatas (XX29) adatokkal. A technoldgiai kdzelség kapcsolathaldhoz a
mérleg és eredmény kimutatds adatok és a termékstatisztika (OSAP 1039) és a kilkereskedelmi
statisztika adatbazisok Osszekapcsolasat hasznaltuk. Az adatbazisok tisztitdsa és 6sszekapcsoldsa a
tervezettnél nagyobb munkdnak bizonyult, igy hosszabb ideig is tartott a tervezettnél, de ennek
eredményeképpen egyedilallé Uj adatok keletkeztek. Els6ként térképeztik fel a magyar vallalatok
kozti munka-er6aramlas haldzatat, valamint els6ként tartuk fel a magyar iparagak technoldgiai
kozelségi haldzatat (,,Ipardgi-tér”). E feltart kapcsolathaldk adatait tovabbi kutatdsi célokra nyilvanosan
hozzaférhet6vé tettiik a kutatdintézetlink honlapjan az adatok, valtozdék és maddszerek leirdsaval
egyltt, magyar és angol nyelven is: http://www.mtakti.hu/relatedness/



http://www.mtakti.hu/relatedness/

A kutatdsunk 6 kiilonallé, de egymashoz kapcsolddd projektre oszthatd, ezek eredményeit foglaljuk

ossze.
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Munkatdrsi kapcsolathdld és regiondlis fejlédés. A svéd partnerekkel folytatott k6zos kutatds Uj
empirikus keretet kinal a tdrsadalmi kapcsolathalék regiondlis gazdasagi ndvekedésben jatszott
szerepének vizsgdlatdra. A kutatds elsGként vizsgdlja a munkatarsi kapcsolathdldk szerepét a
regiondlis gazdasagi folyamatokban. A munkatarsi kapcsolathdldk elemzése kiilonésen hasznos,
hiszen a helyi tanuldsi lehetdségre enged kovetkeztetni, igy Uj magyardzatot biztosit a régids
termelékenység-ndvekedés kiilonbségeire. Ezen tul az ipardgakon ativel6 kapcsolatok a helyi
tudas-externalidak kiilonbségeibe engednek betekintést. A projekt els6ként tdmasztotta ald azt a
gazdasagfoldrajzi kdzponti allitast, miszerint a tarsadalmi kapcsolathdld s(irlisége pozitiv hatdssal
bir a régié termelékenység-novekedésére, valamint a munkatarsi kapcsolathdlé segitségével Uj
bizonyitékot taldltunk arra, hogy a nagyvarosi térségekben elsGsorban a sokszin(iségre alapuld
tudasexterndlidk, a kozépvarosokban pedig az ipardgak kognitiv kozelségére alapuld
tudasexterndlidk érvényesilnek. A kutatas eredményeit tobb hazai és nemzetkdzi konferencidn
bemutattuk. A tanulmanyt (Co-worker Networks, Labour Mobility and Productivity Growth in
Regions) elGsz6r a Papers in Evolutionary Economic Geography working paper sorozatban
publikdltuk 2015 végén (https://peeg.wordpress.com/2015/05/13/15-13-co-worker-networks-
and-productivity-growth-in-regions/), majd az ebbdl sziletett cikk a Journal of Economic
Geography folydiratban jelent meg (https://academic.oup.com/joeg/article/17/3/635/2930618,
Ql-es besorolasu folydirat, impakt faktor: 3,648).

A munkaeré-dramlds hatdsa a vdllalati termelékenységre. A vallalatok kozti munkaerd-aramlas
adatait az 6sszekapcsolt OEP / ONYF / MAK / NAV adatbazisokbdl allitottuk el6. Els6ként
térképeztik fel a magyar vallalatok kdzti munkaeré-aramlas haldzatat és azt vizsgdltuk, hogy a
munkaer6-aramlas és az altala hordozott tudastranszfer hogyan befolyasolja a vallalatok
termelékenységét. ElGszor feltdrtuk, e munkaeré-dramldsi hdlézat jellemzGit. A kutatasunk
eredményei azt mutatjak, hogy Magyarorszagon az iparagspecifikus tudas kevésbé befolyasolja az
alacsony végzettségl munkaerd aramlasat, viszont er6sebben hat a menedzserek és szakemberek
munkahelyvdltdsaira. A kutatds kévetkez6 fazisa a szaktudasban megjelené atterjedési hatdsokat
vizsgalta, azaz, hogy hogyan befolydasolja a vallalatok termelékenységét az iparag-specifikus, vagy
kalfoldi tulajdonu vallalatnal szerzett, vagy nagyobb termelékenység( vallalatnal szerzett tudas. Az
eredmények azt mutatjak, hogy a kildé és fogadd vallaltok teljesitménykilonbsége alapvetéen
meghatdrozza, hogy a bedramlé munkaer6 hogyan hat a vallalati teljesitményre. Ha a bedramld
munkaeré nagyobb hanyada érkezik magasabb termelékenységi vallalattél, akkor az szignifikans
pozitiv hatdssal van a fogadé vallalat termelékenységére. Tovabba az eredmények azt mutatjak,
hogy a termelékenységbeli kiilonbség pozitiv hatdsat noveli az iparagak kozti ,technoldgiai
kozelség”. A kutatasi eredményeket tobb nemzetkozi és hazai konferencian bemutattuk, majd egy
mUhelytanulmanyban foglaltuk 6ssze, amit 2016-ban tettink kozzé a kutatdintézetlink
mdhelytanulmany-sorozataban (http://econ.core.hu/file/download/mtdp/MTDP1610.pdf). A
tanulmanybdl irt folyodiratcikk (Productivity Spillovers through Labor Flows: Productivity Gap,

Multinational Experience and Industry Relatedness) pedig a Journal of Technology Transfer
folydiratban jelent meg 2018-ban (kozlésre elfogadva, online mar megjelent:
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https://link.springer.com/article/10.1007/s10961-018-9670-8, nyomtatott valtozat hamarosan
megjelenik; Ql1-es besorolasu folyodirat, impakt faktor: 2,932).

Ipardgak technoldgiai kbzelségen alapuld kapcsolatrendszere Magyarorszdgon 1995-t61 2012-ig és
e kapcsolatrendszer felhaszndldsa a vdllalatok termékportfdlioval kapcsolatos déntéseinek és
vdlsagban kévetett viselkedésiik vizsgdlatdra. Az 0Osszekapcsolt vdllalati mérleg és
termékstatisztikai adatok segitségével hatdroztuk meg az iparagak kozti technoldgiai
kapcsolatrendszert. Az egyik jelent&sége a kutatdsnak mddszertani: a piaci folyamatok vizsgalatara
a statisztikai, 6konometriai eszkdzok mellett a haldézatkutatds és elemzés eszkozeit alkalmaztuk.
Eddig a 2003-2012 kozti id&szakra készilt el a magyar feldolgozdi iparagak technoldgiai kozelségi
haldzata (,iparagi tér”). Az iparagak e kapcsolatrendszerét hasznaltuk a vallalati dontések és piaci
folyamatok megértéséhez. A kutatas azt vizsgalta, hogy a vallalatok termékportfélidjanak
kialakitasaban az iparagak kozti technoldgiai kdzelségnek milyen szerepe van. Azt is vizsgaltuk,
hogy a véllalatok termékdiverzifikacidés dontései hogyan valtoznak valsag idészakban (a 2008-2009-
es valsag adatait haszndltuk). Az eredmények azt mutatjak, hogy a pénziigyi valsag id6szakaban
feler6s6dott a technoldgiai kodzelség szerepe: a vallalatok a profiltisztitds soran nagyobb
valdszinlséggel sziintették-e meg, vagy csokkentették olyan termékek gydrtdsat, amelyek a
fétevékenységiikh6z technoldgiailag kevésbé alltak kdzel. A kutatds eredményeit tébb nemzetkozi
és hazai konferencian el6adtuk. A kutatasi eredményekbdl elkésziilt a mhelytanulmany (Related
and unrelated diversification in crisis and prosperity), amely az intézet muihelytanulmany
sorozataban jelent meg (http://www.mtakti.hu/wp-content/uploads/2018/09/MTDP1823.pdf),
majd az ebbdl sziiletett cikket bekildtik az Industrial and Corporate Change folyéiratba (birdlat

alatt, Q1-es besoroldsu folyéirat, impakt faktor: 2.763).

A tdrsadalmi és gazdasdgi hdlézatok szerepének vizsgdlata a piaci tranzakciokban fellépé
informdcids problémdk kezelésében. Olyan javak piacain, amelyek kevésbé jél definidltak, ahol a
joszag fontos jellemzGi, a min&ség és megbizhatdsag kevésbé elbre jelezhetd, jelentds szerepe
lehet a piaci szerepl6k kozti kapcsolatrendszereknek. Tobb empirikus tanulmany megmutatta,
hogy azon piacok hajlamosak a ,hdlézatosodasra” — abban az értelemben, hogy a piaci szerepl6k
erGteljesen épitenek a tarsadalmi és Uzleti kapcsolatrendszerekre —, ahol nagy a bizonytalansag
és/vagy jelent8s informacios problémak merilnek fel. Ilyen piacokon e tarsadalmi és gazdasagi
kapcsolathaloknak a vizsgalata segithet megérteni olyan jelenségeket, amelyeket a piaci
mechanizmusok hagyomanyos modelljei nem képesek megmagyarazni. Kutatdsunkban azt
vizsgaltuk, hogy a tarsadalmi és Gzleti kapcsolatrendszerek milyen szerepet jatszhatnak a piaci
tranzakciékban felbukkané informacids problémak kezelésében. Mely piacokon és milyen
feltételek esetén csokkentheti e kapcsolatrendszerek felhaszndldsa az aszimmetrikus
informaciébdl és bizonytalansdgbdl fakadd problémakat, és hogyan hat e kapcsolatrendszerek
hasznalata a piaci tranzakcidkra, arakra, piaci hatékonysagra, jolétre. Egy Megbizé-Ugyndk modellt
irtunk fel, amelyben megmutatjuk, hogyan lehet a tarsadalmi kapcsolathalét a szlrés eszkozeként
hasznalni. Bar a tanulmanyban az ardiszkriminaciot hasznaljuk illusztracioként, de az eredmények
altaldnosabbak, és kénnyen atvihet6k minden olyan piaci interakciéra, ahol jelentGs informacios
problémak merilnek fel és a tarsadalmi kapcsolatrendszereknek fontos szerepe lehet (példaul az
allaskeresés, munkaerg-felvétel a munkaerépiacon, mikrohitlezés és online peer-to-peer hitelezési
formak a pénziigyi piacokon). Az eredményeket tébb nemzetkozi konferencian eléadtuk, majd egy
mUhelytanulmanyban foglaltuk 6ssze (A Modelling of the Role of Social Networks in Market
Mechanism - Social Ties as Screening Tools in Price Discrimination), amely a kutatodintézetiink
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mdhelytanulmany sorozataban jelent meg (http://www.mtakti.hu/wp-
content/uploads/2018/09/MTDP1824.pdf), és az ebbdl sziletett cikket bekildtiik az Economics
Letters folydiratba (biralat alatt, Q2-es besorolasu folydirat, impakt faktor: 0,902).

Az ipardgak kézti  hasonléosdg mérésének hdlézati mddszerei és relevancidjuk a
gazdasdgfejlesztésben. Ebben a projektben a kutatas korabbi fazisaiban felgyllt modszertani
Ujdonsagok és a feltart ipardgi kapcsolatrendszerek regiondlis fejlesztéspolitikai alkalmazasait
tartuk fel és tettlik kdzzé. Az ipardgak hasonlésagdnak mérésére szamos prébalkozas tortént,
melyek koziil a kinyilvanitott technoldgiai kdzelség és a szakértelmi kdzelség tekinthetd a leginkabb
elfogadottnak. A kutatasunkban a magyarorszagi iparagak hasonldsagi rendszerét vizsgaljuk a két
haldzati mdodszer segitségével. Bemutatjuk a kinyilvanitott technoldgiai kdzelség és a szakértelmi
kozelség koncepcidkat, illetve ezek empirikus médszertanat, majd szemléltetjik a hazai ipardgak
hasonldsagi haldzatat a két moddszer segitségével. Ezek utan elemezzilk ezek egymdssal és a
hagyomanyos dgazati besoroldssal valé viszonyat. Az orszagok és régidk gazdasagi ndvekedése
nagyban fligg az iparagaik hasonlésaganak rendszerétél, ami befolyasolja Uj iparagak régidkban,
orszagokban vald megjelenését és sikerességét. Az utébbi id6ben népszerlvé valt hely-alapu
regionalis gazdasagfejlesztési megkozelitések (példaul intelligens szakosodas) kiemelik, hogy a
kapcsolédd dgazatok jelenléte és helyi beagyazottsdga hozzajarul a régidk hosszu tavu sikeréhez.
Egy ilyen jelleg( stratégia a régidk gazdasagi szerkezetének igen részletes ismeretét feltételezi. A
gazdasagi tevékenységek kozotti kapcsolddasi lehetdségek explicit feltérképezése, amit e
kutatasunkban feltartunk, a regiondlis gazdasagfejlesztés informacids bazisanak bdvitéséhez
nagyban hozzdjarul. Egy esetpéldan keresztil bemutattuk ezeknek a kapcsolatoknak az
alkalmazhatdsagat a térségi gazdasagi bazis feltérképezésében, amely a helyzetelemzés
szakaszaban segitheti a hazai regiondlis gazdasagfejlesztési szakpolitikat. Ehhez példaként a K6zép-
Dunantuli Régid adatait hasznaltuk és a régid gazdasagi szerkezetét feltérképezve bemutattuk,
hogy melyek a régid er6sségei, huzdadgazatai és potencidlis diverzifikdcids iranyai. Az
eredményeket egy mdhelytanulmanyban foglaltuk 06ssze, amely a kutatdintézetiink
mdhelytanulmany sorozataban jelent meg (http://www.mtakti.hu/wp-
content/uploads/2018/08/MTDP1816.pdf) és az ebbdl sziletett cikket bekildtik a K6zgazdasagi
Szemle folydiratba (biralat alatt).

A munkaeré-dramlds dltal kézvetitett tuddstranszfer hatdsa az ipardgon beliili termelékenység
szordsra. Szamos kutatas kimutatta, hogy az egyes iparagakon belll jelentGs termelékenységbeli
kilénbségek maradnak fenn hosszu tavon is. Az eddigi kutatasok f6képp a piaci be- és kilépések
dinamikajaval irta le a termelékenységbeli kiegyenlitédés folyamatat: megfelel6 versenynyomads
mellett a kevésbé termelékeny vallalatok kiszorulnak a piacrdl; és azt vizsgdltdk, hogy mik azok a
tényez6k, amelyek ezt a folyamatot korlatozzak, igy lehetévé téve, hogy a termelékenységbeli
kilonbségek fennmaradjanak. Ezzel szemben mi egy masik kiegyenlit6dési folyamat lehet6ségét
és korlatait vizsgaljuk. Feltevéslink szerint a vallalatok termelékenységkiilonbségeit a vallalatok
kozti tuddstranszfer is csokkentheti, aminek egyik legfontosabb hordozéfeliilete a vallalatok kozti
munkaeré-aramlas. A kutatas soran azt prébaljuk meg feltarni, hogy a munkaerd altal hordozott
tudasaramlas  mennyiben  csokkentheti az egyes ipardgakon belil megfigyelt
termelékenységszdrast. Aztis megvizsgaljuk, hogy az iparagon bellli és iparagak kozoétti munkaerG-
aramlasi haldzat jellemzGi hogyan befolydsoljak e kiegyenlité hatast. Ennek soran vizsgaljuk az
iparagak skill-relatedness kapcsolatrendszerének 0sszefliggését az egyes iparagakon beldili vallalati
heterogenitassal: azt hogy a kiilénb6z6 iparagak kozti munkaerd-aramlason keresztil az iparagak
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ezen kapcsolatrendszere mennyiben magyardzza a vallalatok termelékenységbeli kiilonbségeit, és
milyen szerepet jatszik e termelékenységi kiilonbségek dinamikadjaban. Az eredményeink azt
mutatjdk, hogy azon iparagakban, ahol nagyobb mértékd a vallalatok kozti munkaer§-aramlas, ott
kisebb mértékl termelékenység kilonbségek maradnak fenn. Azonban azt is feltartuk, hogy ez a
hatds nem csak a munkaer6-dramlas volumenétél figg, hanem e munkaerG-aramldsi haldzat
strukturdlis tulajdonsdagaitdl is, ami mind elméleti, gyakorlati és modszertani szempontbdl is fontos
Ujdonsag. Arra taldltunk bizonyitékokat, hogy az egyes ipardgakban a vallalatok kozt feltart
munkaer6-aramldsi haldzat slirlisége, modularitasa és diverzitasa is befolydsolja termelékenység-
kiilonbségek kiegyenlit6dését a tudastranszferen keresztil. E kérdéseket vizsgaltuk egyrészt egy
empirikus O0konometriai modellben, mdasrészt egy dagens alapu szimuldcids modellben. Az
empirikus elemzésben a megfigyelési egységek a 2 szamjegy(i iparagak voltak (2003-2011-es
id&szakban). Fixhatas panelregresszidkat futattunk, ahol a fliggd valtozo a TFP eloszlas (TFP range:
(p75-p25)/p50, (p90-p10)/p50) és a magyarazd valtozdk a munkaerbaramlasi haldzatbdl szamolt
halézati mutatok (slrliség, modularitas, diverzitas). Az eredmények azt mutatjak, hogy i) a
nagyobb siirliség jobban kiegyenliti a termelékenység-kiilonbségeket (ha a munkaeré6mobilitas
tobb cég kozott oszlik el, az jobban kiegyenliti a termelékenységkiilonbségeket); ii) a kisebb
modularitas (ha a vallalatok kozti munkaer6-daramlasi haldzat kevésbé bomlik szét elkilonilé
modulokra) jobban kiegyenliti a termelékenység-kiilonbségeket (ha a munkaerémobilitas zart
csoportok kozott valdsul meg, az kevésbé egyenliti ki a termelékenységkiilonbségeket); iii) a
nagyobb diverzitas néveli a termelékenység-kiilonbségeket (minél tobbféle kiilsé iparaghdl érkezik
az iparagon belili vallalatokhoz bearamlé munkaerd, annal nagyobb termelékenységklilonbségek
maradnak fenn). A kutatds eredményeit tobb nemzetkdzi konferencian el6adtuk, de a
mUhelytanulmanyon és nemzetkozi referalt (Ql-es) folydiratba szant cikken jelenleg még
dolgozunk. A készll6 cikk egy tomoritett valtozatat csatoljuk mellékletként e zaré beszamold
végére, hogy ezen projekt eredményeinek értékelhet6ségét megkodnnyitsik.



MELLEKLET: A 6. alprojekt (A munkaeré-dramlds dltal kbzvetitett tuddstranszfer hatdsa az ipardgon
beliili termelékenyséq szordsra) készil publikacidjanak tomoritett valtozata

Inter-firm labor mobility networks: The effect of network characteristics on intra-
industry productivity differences
Lérincz, Laszlo, Csafordi, Zsolt, Kiss, Karoly Miklos

Abstract

Why are productivity differences maintained between firms in the same industry? Labor
mobility is a means of knowledge spillovers between firms, and is particularly intense between
firms of the same industry. Therefore we examine how the intensity and structure of labor
mobility between firms is associated with the productivity dispersion of industries. We use
econometric analysis of the Hungarian administrative and firm data in 2003-2011 on labor
mobility and productivity dispersion in the first part of the paper. In the second part we present
an agent-based model of labor mobility, and analyze the simulated results for better
understanding the mechanisms driving the examined relationship. We find in both analyses that
labor mobility itself is not sufficient to decrease productivity differences, but a dense network
of mobility involving the firms is necessary. We also analyze the role of modularity of this
network, and did not find its impact robust.

JEL codes: D22, J24, J60, M51
Keywords: labor mobility network, firm productivity, knowledge spillover, network
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1. Introduction

When analyzing productivity, a high difference between firms can be observed, even within
industries. Syverson (2004b) reports that in the U.S. manufacturing sectors, the productivity of
firms at the 90th percentile (p90) is twice the productivity of firms at the 10th percentile (p10)
on average, and it is even higher in some sectors. According to Hsieh and Klenow (2009), in
China and India, the average p90-p10 TFP rate, i.e. the productivity of the firm at the 90th
percentile divided by the productivity of the firm at the 10th percentile is 5:1.

Previous studies concentrated on the (lack of) market competition in explaining these
differences, proxied by the dynamics of exits and entries (Syverson 2004a, 2011), or
competition advantages due to export activities (Melitz 2003).

Following Arrow (1962), worker mobility has long been considered a major source of
knowledge flow across firms: the hiring firm benefits from the embodied knowledge and skills
of incoming labor, which has a positive effect on wages and productivity in the target company
(Almeida and Kogut 1999; Zucker, Darby, and Torero 2002; Palomeras and Melero 2010;
Stoyanov and Zubanov 2012) (Balsvik 2011; Poole 2013; Csafordi et al. 2016).

This suggests that knowledge transfers between firms can decrease productivity differences,
while constraints to knowledge transfers can explain why productivity differences sustain,
however, we found neither theoretical model, nor empirical study in the literature connecting
knowledge transfers and the longevity of productivity differences. Therefore, our aim is to fill
this gap, and analyze, how mobility between firms influences within-industry productivity
differences.

Since worker mobility induces knowledge transfer, our first hypothesis considers the
relationship between labor mobility and productivity differences:

H.1. With increasing labor mobility, productivity dispersion within an industry decreases
However, we argue, that not only the magnitude of labor mobility matters, but the structure,
how it connects firms is also important. First, the number of firms involved in the mobility
should make a difference. For example, Figure 1 represents eight firms (A-F) and eight mobile
workers, represented by the weight of edges between them. We argue that in a mobility structure
in Panel B contributes more to decreasing productivity dispersion, as more firms are involved
in the mobility network. We will use the network measure density for capturing this
phenomenon, which corresponds to the number of edges in a network compared to all potential
links:

H.2. A high density of the mobility network is necessary to decrease productivity dispersion.
Beyond density, it is also interesting, whether mobility is concentrated in closed groups, or it
connects firms relatively uniformly. For example, Figure 1 panel B and C both represents the
same magnitude of mobility, and also networks with the same density, however, Panel B is a
structure with high modularity (mobility is concentrated within subnetworks), while Panel C a
lower modular structure (which is difficult to divide into concentrated subnetworks based on
the existing links). We argue, that:

H.3. If the structure of the mobility is highly modular, increased mobility between these modules
decrease productivity dispersion.

Figure 1. Three hypothetical mobility networks of eight firms with eight mobile workers



Panel A Panel B Panel C

Our analysis of these questions consist of two main parts. First, in Section 2 we analyze
Hungarian data on labor mobility and productivity dispersion. Doing this, we first present the
data and our measures, then turn to results of the econometric analysis. The second main part
is Section 3, where we present an agent-based model of labor mobility, and analyze the
simulated results. We use this method for better understanding the mechanisms driving the
relationship between labor mobility and productivity dispersion, which may help us to test the
validity of the conclusions, which we can draw based on the analysis.

2. Empirical analysis

2.1. Data

We have access to the Hungarian administrative data integration database, which is an
anonymized employer-employee linked panel dataset created by matching five administrative
data sources, for the years 2003-2011, developed by the databank of HAS CERS. The database
contains a 50% random sample of the population aged 15-74 living in Hungary in 2003 and the
involved employees are traced over the period. We also know characteristics of the firms: 4-
digit industry code according to the NACE’08 classification, number of employees, and specific
rows of their balance sheets and financial statements including tangible assets, equity owned
by private domestic, private foreign, and state owners, sales, pre-tax profits, material-type costs,
personnel expenditures, the wage bill. All monetary variables are deflated by yearly industry-
level producer price indices to calculate their real 2011 value. See more details on data access
and data manipulation in Appendix.

2.2 Methods

2.2.1 Independent variables

Using the mobility data, we created a network of labor mobility for every 2-digit industry
(N=95) for each year. In these networks, vertices are the firms, and the edge weights correspond
to the number of workers moving between these firms.

Our first interest is the intensity of labor mobility, which we measure by the number of mobile
workers compared to the total workforce of the industry. We differentiate the workers arriving
from the same industry (,,inside-industry worker inflows™), and the number of workers arriving
from a different industry (,,outside-industry worker inflows”), both normalized by the total
workforce of recipient industry.
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n(n-1)
directed network, where E is number of edges (pairs of firms in the industry, where more than
zero workers moved from firm i to firm j), and n is the number of vertices (firms). The key
difference between density and intensity of mobility is that density increases only if the job
switching worker moves between two firms, between which there was no further labor
movement within the year, thus a new edge is created in the network.

The third hypothesis refers to the extent to which the network is easily separable to subnetworks
in contrast to being evenly connected. For calculation, we use the modularity measure, which
is the fraction of the actual edges within the subnetworks minus their expected fraction, if the
edges were created at random. We use the Louvain community detection algorithm (Blondel
et al. 2008), which separates the network into subnetworks, where the modularity measure is
maximal, and refer to this maximal modularity as Louvain modularity of the network.

Considering the workers arriving from other industries, we use the diversity of industries they

for a

The second hypothesis considers density of the network, which defined by d =

come from as a control variable, measured by Shannon entropy (H; = — Zle p;jlog (EkVijV )
j=1"ij

where pj; is the share of flows from vertex i to vertex j standardized by the size of node j, k is
the degree of vertex j, Vjj is the edge weight).

To control for the intensity of competition, we use the share of entering and the share of exiting
firms in the examined period.

2.2.2 Dependent variable: productivity dispersion

As a measure of productivity, we use the TFP approach. For the measurement, we utilize a
Cobb-Douglas production function following Syverson (2011):
InY; = ap + o, InK; + o;InLy + ap, In M +y; + 6 + €54
TFPy =ay+7: + &

where Y is sales revenue corrected by change in inventories, K is the capital stock measured by
non-monetary assets, L is labor measured by the wage bill', and M is material-type
expenditures, each deflated to year 2011. y; represents firm fixed effects, and &, stand for year
fixed effects.

After estimating the TFP measures for the firms, we were able to calculate our dependent

variables representing the industry dispersion of these productivities. We used two versions of
p75—p25 and p90—p10

the normalized TFP ranges:
following (Syverson 2004a, 2004b).

calculated for each year and 2-digit industry

2.2.3. Empirical strategy

In this analysis we try to infer the effect of the network structure of labor mobility on
productivity dispersion on the sample of 2-digit industries in Hungary in 2003-2011. However,
one may plausibly assume that the relationship between these phenomena is two-fold, as
productivity dispersion may also influence labor mobility: If a plant, or a group of plants happen

1 Wage bill might be endogenous, since it depends on the productivity itself, another option could be to
control for education of the workforce.



to increase productivity highly, therefore generating increased productivity dispersion within
the industry, they become also more attractive to workers, which creates mobility. As cross-
sectional comparisons are unable to tackle this endogeneity, we apply panel regression models
for the analysis. To control for unobservable heterogeneity, e.g. that firm-specific skills are
more important in some industries and less in others, which may influence both labor mobility
and productivity dispersion, we use industry fixed effects in the model. To cope with the
endogeneity issues, we analyze how productivity dispersion changes in each round, therefore
include the lagged term of productivity dispersion to the model. Therefore, our identification
of the effects comes only from changes of mobility structure within the same industry over the
examined period. We also add year fixed effects to sort out time-specific general shocks.

2.3. Results

Table 1: Descriptives of the regression variables

Variable N Mean SE Min  Max

TFP Range (p75-p25 / median) 775  0.198  0.096 0 0.693
TFP Range (p90-p10 / median) 775 0410 0.165 0 0.976
Inside-industry worker inflow 674  0.007  0.007 0 0.042
Outside-industry worker inflow 674  0.039 0.024 0 0.333
Density 686  0.001  0.006 0 0.100
Modularity 700 0.658 0.334 0 0.990
Diversity 682 0.718 0.119 0 0.847
Share of exiting firms 700  0.147  0.099 0 1.000
Share of entering firms 708 0.190 0.136 0 1.000

Table 2 shows results of the main regression model with dependent variable TFP range (p90-
pl0 and p75-p25, normalized by TFP median) of firms within each 2-digit industry (NACE
Rev.2). Explanatory variables are network characteristics of labor mobility within an industry
and also between industries. In the panel regression model, firm and year fixed effects and
additional controls are included to control for heterogeneity in these factors.

Table 2. Panel regression models on productivity dispersion

TFP range (subsequent year)

Variables (p75-p25) / median (p90-p25) / median
Coef SE Coef SE

TFP range 0.333 0.044 ***| 0.162 0.044 ***
Inside-industry worker inflow 9.097 2131 ***| 8260 3.237 **
Outside-industry worker inflow 0.125 0.221 -0.100 0.334
Diversity of outside-industry inflow 0.148 0.046 ** | 0.300 0.069 ***
Density -1.552  0.373 ***| -2.760 0.555 ***
Modularity (previous year) 0.051 0.018 **|-0.021 0.028
Modularity (previous year) x inside inflow| -9.430  3.037 ** |-10.107 4.615 *
Share of exiting firms -0.212 0.436 ***| -0.103 0.067
Share of entering firms 0.163 0.039 ***| 0.269 0.059 ***
Year FE Yes Yes




Industry FE Yes Yes
Observations 501 501
R-squared 0.866 0.885

Notes: Measures correspond to current year, unless other period noted. Significance levels
*** n<0.001, ** p<0.01, * p<0.05

In Table 2, the positive coefficient of inside-industry worker inflow suggests that a higher
magnitude of mobility within the sector do not decreases but increases the TFP dispersion, i.e.
causes inequalities in TFP between firms within a sector. However, this holds with controlling
for the other network variables, most importantly density of the network. The negative
coefficient of density imply that a more dense network contributes more to the narrowing of the
TFP range, i.e. balances out differences in TFP within a sector. Altogether, these suggest that
high level of labor mobility itself is not associated with decreased productivity dispersion (in
contrast to H.1.), but a dense network between firms is necessary for productivity dispersion to
decrease (in accordance with H.2.).

H.3. considered that if the labor mobility network is highly modular, mobility connecting these
subnetworks may decrease productivity dispersion. We measure this effect by including the
interaction term of modularity of the network in the previous year with mobility in the current
year. The estimated coefficient of this interaction is negative in both specifications, which
corresponds to the hypothesis H.3.

The share of exiting firms lowers TFP differences within an industry, because firms typically
exit from the bottom of the TFP distribution.

We control for the share of new (entering) firms, and exiting firms as a proxy for intensity of
the competition. The intensity of exits is associated with decreased productivity dispersion,
which we expected, however, the share of new firms increase the subsequent productivity
dispersion. A reason can be that the new firms enter to the bottom of the TFP distribution, still
have to incur fixed costs in their first year, and they only reach higher productivity later.



3. Agent based modelling
When creating a model of labor mobility, we would like to start from standard assumptions in
(labor) economics, that workers maximize their utility firms maximize their profits. We also
require from our model to reflect some general empirical observations in labor economics.
These are:

1. Larger firms are more productive

2. Larger firms pay higher wages.
This second phenomenon is not only visible in cross-sectional comparison, but is also true
regarding labor mobility if we compare the wage of mobile workers (Figure 2).

Figure 2: Old and new wages of mobile workers, it they move from a small firm to a big one
(Panel A) or from a big firm to a small one (Panel B)
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We also try to implement previous empirical observations about the effect of labor mobility on
productivity (Stoyanov and Zubanov 2012; Csafordi et al. 2016), specifically:
3. Positive productivity difference between the source and the recipient firm increase
productivity, but
4. negative productivity difference do not have an effect.

3.1. Initial setting

We start our model by initially distributing the Ny, workers cross the Ny firms. We first generate
an initial heterogeneity in the firms’ productivity according to uniform distribution: A=U{0,1}.
We assume that a fixed g share of this productivity is paid to the worker as wage, thus the wage
of each worker at firm j is W = BA;. In addition, each i worker has a firm-specific non-wage
utility, ;; which is also drawn from a uniform distribution, u;;=U{-0.5,0.5}. This adds a
heterogeneity in worker’s preferences to the model. Therefore, workers maximize across firms
their total utility, W; + u;; (we do not assume decreasing marginal utility of the wage). We may
note the following properties of this setting:



e Workers are homogenous in the sense that they do not have different skills. This is a
key difference to search-and-matching models of (Lise, Meghir, and Robin 2016) and
(Lopes de Melo 2018), as our goal is not to analyze the sorting of workers by ability to
firms.

e We may think of the parameter 8 as the bargaining power of the workers (generally),
which in this case is not specific to the worker-firm relation, however, practically, we
can manipulate the weight of the non-wage utility compared to wage through this
parameter.

e This setting is similar to the search-and matching model of (Nagypal 2007) with the
simplification that we assume that g is not relational-specific and exogenous.

In the model we assume perfect information, therefore, workers choose initially the firms to
maximize their utility, which is additive in its wage and non-wage component (W; + y;;). This
setting nicely reproduces our assumptions about the distribution of firms sizes and wages, as
more productive firms pay higher wages, thus they are more likely to attract more workers.

3.2. Introducing mobility
We base labor mobility in our model on changes of worker’s preferences over their life-cycle.
Accordingly, we assume, that in each period, non-wage utility of an S share of workers are
changed, therefore their u;vector are re-set (over the same uniform distribution). These workers
reconsider their optimal workplace. However, we also assume, that if they move to another
firm, the new firm may utilize some of their experience, creating a productivity spillover. We
specify this the following way. The movement of a worker from firm a to firm b yields:
Ay = A +W if Ay > A,

Ay =4, if Ay < Ay

A’a = A,

where A’ is the changed productivity parameter, § < 1 is a parameter representing the
transferability of knowledge, and N, is the number of workers at firm b. This specification is
identical to (Stoyanov and Zubanov 2012; Csafordi et al. 2016), assuming that the weight of
new knowledge brought by a single worker decreases by the number of incumbent workers,
and also corresponds to the empirical findings that negative productivity difference do not make
a change. We also assume, that the departure of a worker do not decrease the productivity of
her former employer.

Turning back to the decision on mobility, we assume that this productivity spillover is built into

the wage offer, so firms offer wage based on their future productivity, and that mobility of

workers are costly, therefore workers change workplace only is their benefit exceeds a

switching cost parameter, SC. Therefore, the worker i switches from firm a to firm b if:

(Aq—Ap)S .

in + B (Ap + PET2) > ig + PAq + SCif Aq > Ay
Uip +BAb > Ui + ,BAa + SC ian = Ab



If productivity of a recipient firm was increased due to mobility, we assume that this firm also
increases the wages of its incumbent worker accordingly, fromW = pA; toW’ = A’;, so there
will be no wage differentials within the firm between the workers (who are assumed to be
similar in skills). This positive externality of the new knowledge on the wage of incumbent
workers in in line with the results of Poole (2013). It follows that mobility influences the optimal
choice of those workers too, whose preferences were intact. Therefore, we re-consider their
workplace choice accordingly.

At this point, we need to turn back to the trigger of the mobility decision in our model. This
was shocks in preferences of the workers, which is not a trivial choice in labor models. A more
common assumption would have been to base mobility on the motivation of workers to earn
higher wages. It must be noted that assuming similar productivity spillovers, and eliminating
non-wage utilities from the model, a firm may find a wage offer, which is sufficient to attract a
worker from a more productive firm. However, in this case the new worker must be paid more
than incumbent ones at the firm (as § < 1). In the next period, after the spillovers happened,
this may yield that workers within the firm have same marginal productivity, but they are paid
differently, which contradicts a basic assumption of labor economics. Moreover, it may also
mean that workers coming from big (productive) firms to small (less productive) firms
experience a wage increase, which contradicts empirical wisdom. Furthermore, arguments can
be made in favor of our assumption that preferences of workers sometime change.

In this model we can manipulate the extent of mobility by the switching cost parameter.
However, in order to manipulate the modularity of the labor mobility network, we introduce a
further element: cities. In this aspect, we try to keep our model as simple as possible. We create
two cities, and distribute the firms between them randomly. The significance of inclusion cities
will be, that if workers would like to move between firms, which are in different cities, they
also fac a relocation cost in addition to the cost of switching. This modifies the condition under
which worker i moves from a more productive firm a to a less productive firm b the following
way:

( (Aa - Ab)(S . . .

| Wip + L Ap + — N > Uig + fAg +SC  iffirm a and b are located in the same city

4 b

| (Aa _Ab)5 s . . e

k'ulb + 6|4, + — N > Uig + fAq + SC + RC if firm a and b are located in different cities.
b

where RC is the relocation cost parameter. We expect that with high RC parameter, between-
city mobility will decrease, and modularity of the mobility network increase.

3.3. Equilibrium

In this setting the following dynamics can be observed. If a worker moves from a less productive
firm to a more productive one, the productivity difference between them do not change.
However, if a worker moves from a productive firm to a less productive one, the difference in
productivities decreases. Therefore, productivity differences will continuously decrease, unless
there is no mobility in the system. However, in the reality we experience persistent mobility



and productivity differences, so it would be a nice property of the model to reflect this.
Therefore, we introduce a force of divergence to the model, which will be innovation.

We borrow the idea from the “escape competition” model of Aghion and Griffith (2008), and
assume that more productive firms are more likely to successfully develop a productivity-
enhancing innovation. (However, we assume that others do not imitate the innovators, but learn
through labor mobility).

In our system in each round one firm innovates, and increases its productivity by INN. The
likelihood of each firm to become the successful innovator is proportional to their productivity,
thus

Aa
XA

pr(innovator = a) =

Having done this, only a final adjustment is necessary. It is that we deflate the productivities by
the change of the average productivity of all firms in each round. This is necessary, because
otherwise the productivity would grow continuously in our system, which would result in higher
wages, therefore the weight of the non-wage element in the workers’ choice would slowly but
continuously vanish.

After including innovation to the model, it produces the persistent mobility and productivity
dispersion, over a reasonable set of parameters. After an initial adjustment, the simulations
stabilize on an equilibrium level of mobility and productivity dispersion. It is also visible, that
if we increase switching costs, this equilibrium level of productivity dispersion decreases and
the level of mobility increases (Figure 3).

Figure 3. Productivity dispersion and mobility over 200 steps in 100 simulations
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Intuitively, the presence of a stable level of productivity dispersion originates from the
following two factors. First, if a firm gest more productive, it attracts more workers, and grows
bigger, on the expense of the others, which become smaller. However, these small firms benefit
more if they can gain a worker from the more productive one, as the mobile worker’s knowledge
disperses easier in a small community. This is represented by the inclusion of the number of the
recipient firm’s workers (N,) in the denominator in the spillover formula:

Ay =Ap+ (A, — A,)8/N,

Additionally, as the firm grows bigger, the chance increases, that the randomly selected worker,
who experience a shock in its non-wage utility, will be drawn from that firm.

Obviously, if mobility costs increase over a certain threshold, the chance increases that a firm
can escape from its competitors in a distance, where the productivity spillovers and the shock
in non-wage utility cannot compensate the wage differentials any more, therefore it slowly
overtakes the whole labor market.

With increasing the relocation cost between cities, the mobility altogether do not decrease
substantively, however, the mobility between cities decrease. This causes a moderate increase
in the Louvain modularity of the mobility network. When considering the modularity (the
fraction of the actual links within the subnetworks minus their expected fraction, if the edges
were created at random) for the two cities, as subnetworks a more pronounced increase can be
observed.

Figure 4. The effect of relocation cost on mobility and modularity
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3.4. Statistical analysis of the simulation results



Our hypotheses consider the impact of mobility, and the network structure of mobile workers
on productivity dispersion. The simulation model makes it clear, that between mobility and
productivity dispersion, different relationships are present. First, mobility costs increase
productivity dispersion, and decrease mobility, as we have seen on Figure 1. Therefore, when
comparing simulations with different mobility costs, a negative correlation between mobility
and productivity dispersion would appear. However, if we analyze the relationship between
mobility and productivity dispersion within a simulation, still two further are present. What is
our main interest, the occurred mobility balances productivity differences. On the other hand,
productivity dispersion sets the potential wage gain from mobility, therefore it may increase
mobility toward high productivity firms.

To sort out the selection effects, we analyze the changes within simulations, therefore we use
panel regression models with fixed-effects on the simulations. To cope with the endogeneity
issue, we analyze, how productivity dispersion changes in each round, therefore include the
lagged term of productivity dispersion to the model. Corresponding to H.2, we include the
density of the mobility network as an independent variable. With regard to H.3, we include the
lagged term of the modularity of the network, and its interaction with mobility in the current
period. For the measurement of mobility, we analyze the effect of the Louvain modularity in
model 1, and the modularity level between cities in model 2. We analyze 100 simulations for
100 periods. The periods cover the steps 101-200, as this interval represents an equilibrium
level of mobility and productivity dispersion?, after the initial adjustment. We simulated
Np=300 persons, and N=30 firms with the following parameters: mobility share: S=0.1, $=0.5,
6=0.3, mobility cost: SC=0.2, relocation cost: RC=0.2, and gain from innovation: INN=0.1.

Results indicate, that mobility itself is not sufficient to decrease productivity dispersion, but the
density of the labor mobility network, what actually does. These observations are in line with
H.2, and correspond to the results of the empirical analysis.

Results regarding the modularity of the network are consistent with the empirical results in the
sense that they do not support H.3. In Model 1, the interaction term of the modularity of the
network in the previous period and the mobility are insignificant. In Model 2 we introduced a
measure, which corresponds better to H.3 as here we interact the modularity of the network by
the two cities from the previous period with the mobility between the two cities. The difference
compared to Model 1 and the empirical analysis of Section 2 is that here we directly use the
mobility between subnetworks (cities), and not the mobility altogether in the system as
interaction term. In this specification the results are consistent with H.3. suggesting that high
mobility between previously less connected cities decrease productivity dispersion.

Table 3. Panel regression models of the simulation results on productivity dispersion

Model 1 Model 2
dependent variable: productivity dispersion (t) productivity dispersion (t)
productivity dispersion (t-1) 0.873*** 0.873***

2 There is no significant difference in mobility and productivity dispersion between step 101 and 200 over the
100 simulations based on paired samples t-test.



(0.00486) (0.00485)
mobility (t) 0.000437 0.000306
(0.000658) (0.000205)
density (t) -1.033*** -1.051***
(0.374) (0.374)
Louvain modularity (t-1) 0.000944
(0.0270)
Louvain modularity (t-1) x -0.000163
mobility (t) (0.00118)
Modularity by cities 0.00116*
(0.000666)
Modularity by cities (t-1) x -0.00567*
mobility between cities (t) (0.00331)
Constant 0.0415*** 0.0443***
(0.0147) (0.00293)
Observations 10,000 10,000
Number of simulations 100 100

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4. Conclusions

We have shown empirically that labor mobility within industries is associated with the change
in industries’ productivity dispersion. However, it is not the magnitude of the mobility, which
balances productivity differences, but a dense network involving the firms is necessary for this.
We analyzed the role of modularity, and we found that if mobility network is characterized by
high modularity, thus relatively well separable to subnetworks, it is accompanied by a
subsequent high mobility, and the productivity dispersion decreases.

To better understand the dynamics of this process, we developed an agent-based simulation
model corresponding to empirical evidence on productivity spillovers through labor mobility
and existing search-and-matching models. When comparing the simulations with different
parameters, we find that increased switching costs are associated with decreased intensity of
labor mobility and density of the network, and increased equilibrium level of productivity
dispersion. To separate the effect of intensity of labor mobility and the characteristics of the
labor mobility network, we run panel regression estimations within the simulations. Results
confirmed our empirical analysis that the increased density of the network is necessary to
decrease productivity dispersion. However, these regressions did not confirm our empirical
results considering the modularity of the network. Note, that in these regressions we analyzed
the outcomes within the same simulation (using fixed-effects). Therefore the results are based
on fixed switching cost levels, and reflect only effects due to the dynamic changes of the
mobility networks. If we consider the different level of labor mobility as a proxy for switching
costs in our empirical analysis, than not the regressions within the simulations, but the cross-
sectional comparison of simulations with different switching cost level corresponds to it.



Although our results are consistent on the effect of the labor mobility on productivity
dispersion, we do not analyze, which factors influence mobility exogenously, or to put another
way, what are the elements of the switching costs, we are analyzing. Firm specificity of human
capital, uncertainty about the knowledge spillovers, or geographical distribution of the firms
are candidates for this, however, future research is necessary on examining the role of these
factors.

On the other hand, our research may have direct implications on regional policy, as we show
that a dense network structure between firms as an important factor of regional knowledge
spillovers. Analysis of this phenomenon in a regional policy context is also an aim of the authors
in the Central-Transdanubia Region of Hungary.
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