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The Role of the Human Capital
and Managerial Skillsin Explaining
the Productivity Gaps between East and West:

Abstract

This paper assess determinants of productivity gaps betweenHithesEuropean tran-
sition countries and regions and firms in West Germany. The anaysbnducted at
the firm level by use of a unique database constructed by field wibekd@terminants
tested in a simple econometric regression model are focussed upssugm®f human
capital and modern market-oriented management. The results aremasahuch as a
solution was established for the puzzling results in relatedrobseath respect to a
comparison of formal qualification between East and West. Furtherti@renalysis

was able to establish that the kind of human capital and expexdstéymeeded in the
post-socialist firms are related to the particular requiresnehfa competitive market-
based economic environment. Finally, the analysis also finds em@uppbrt for the

role of capital deepening in productivity catch-up, as well as the tbat the gaps in la-
bour productivity are most importantly rooted in a more labour-intense pgroaduc
which does not give rise to a competitive disadvantage.

JEL-classification: L6, M2

Keywords: Productivity gap, Central East Europe, East Germany|direl
analysis

1 This research has been partially financed by tHeG®mmission, in the Key Action on Improving
the Socio-economic Knowledge Base, contract no HE$R2001-00065. The authors are solely re-
sponsible for the contents which might not represiam opinion of the Community. The Community
is not responsible for any use that might be mdd#ata appearing in this publication. Project web-
site: http://www.iwh-halle.de/projects/productivityap.
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Zusammenfassung

Diese Arbeit stellt Determinanten der Produktivitatslicke zwaacFirmen in européi-
schen Transformationslandern und westdeutschen Regionen fest. Durchgetlidre
Analyse auf Unternehmensebene unter Nutzung einer speziellen Da&edimslurch
Feldforschung erstellt wurde. Die Determinanten, getestet imean&#achen dkonome-
trischen Regressionsmodell, sind auf die Problematik Humankapital undrmasde
marktorientiertes Management ausgerichtet. Die Studie fUhrgamz neuen Ergebnis-
sen und einer Losung fir die unerklarlichen Resultate &hnlicher Stud@ezug auf
einen Vergleich formaler Bedingungen in Ost und West. Dartber hinangewn der
Untersuchung post-sozialistischer Firmen festgestellt, dass kapital und Fachwis-
sen bezogen auf die besonderen Anforderungen einer wettbewerblichen, sientietba
okonomischen Umwelt am meisten gebraucht wird. Schlie3lich wird alie Ber ver-
besserten Kapitalausstattung im Aufholprozess der Produktivitat isampipestatigt.
Weiterhin zeigt sich, dass die Diskrepanz in der Arbeitsproduktivitavesentlichen
durch eine arbeitsintensivere Produktion begriindet wird, was allerdcigszni einem
Wettbewerbsnachteil fuhrt.

Schlusselworter: Produktivitatsliicke, Zentral-/OstparoOstdeutschland, Unternehmens-
analyse

JEL-Codes: L6, M2
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The Role of the Human Capital
and Managerial Skillsin Explaining
the Productivity Gaps between East and West

1 | ntroduction

As a result of the particularities of socialist planning, comgameCentral East Euro-
pean countries (CEECs) were not able to participate in technologgdipg and have
lost ground in terms of competitiveness, highlighted by large gafsnirspecific pro-
ductivity levels. Nearly 15 years since the start of systéraitsition, most of the neces-
sary systemic, structural, and organisational adjustments havepiake and most eco-
nomic distortions have been removed, so that competitive market conditewas po-
day. According to theory, we would expect companies in CEECs to upttththe lev-
els of productivity common amongst their competitors in the Weshdrusual case,
lagging regions tend to catch up (mainly by absorbing alreadyrexisichnology) with
a speed of convergence averaging 2 per cent of closing of gapsapéBgeo / Sala-i-
Martin, 1992)2 In the case of Central East European economies, this speed of conver-
gence may be expected to be higher, this not least due to the Vvagh dé (formal)
qualification of workers, the free trade opportunities with the Europkeaéon, their at-
tractiveness for foreign direct investment from the West, anfirthecial assistance for
infrastructure development through the EU structural funds.

However, even after more than a decade since the demise of the ecepstem of

planning, we still observe sizeable productivity gaps both at theegajgr level of

economies and at the firm level and hence a rather sobering peréerimmaabour pro-

ductivity catch-up (see the Figure). This, to some degree, sefiede differences: in a
rational decision, firms may choose a lower capital/labour ratiotalummparatively

low wage costs. The observed gaps, however, appear to be larger teadiffeaences

would suggest and in our contribution, we aim to find out what other fattarsare

specific to the firm-level may account for the observed productijaps. By establish-
ing the main reasons why firm-level labour productivities in Egststll much lower

than in the West, we are able to contribute to answering the pugzi@sgion as to why
productivity convergence was such a sobering experience in the padissagono-

mies.

2 In fact,Leeet al. (1997) provides a higher estimate of 10qett per year, also by use of a Solow
growth model framework.
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Figure:
Average apparent productivity levels in manufacturing industry (not PPP)

in per cent of West German level
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Sources: National Statistical Offices, authorstaotdtions.

Prior research suggests that reasons for observed aggregatdiyitgdyaps are rather
manifold, no dominant factors could be established so far. Factors intfigtences in
sectoral structures (e.g. larger share of labour intensive sgatiififerences in func-
tional structures (smaller share of more sophisticated taskedretthe same sectors),
differences in size-structures (relative lack of large congsanand differences in the
prices that firms in the East are able to achieve due to a lower madebigroduced
in the East3 Focussing on the East German investment goods industry, Lay (1996 and
1998) and Mallok (1996) establish deficiencies in quality of productiveatagid its
technological upgrading and in the efficiency of use of updated capoiEits. Eickel-
pasch (1996) and Bernhardt et al. (1997) hold that East German productieityrities
also root in market positions and access to markets, measuredes iprgales and in
procurement. In two sets of microeconometric analyses usingngxadtabases on East
Germany, Bellmann/Brussig (1998) establishes deficiencies in congrgapisation
and in the integration of the firm into the enterprise as a whdteré establishments
form part of a system of enterprises with several subsidiafzarnitzki, 2005, indi-
cates deficiencies related to innovation. Each of those determalants however, do
not account for much of the observed lower levels in the East, lapggeig explaining

3 SeeRagnitz(1999), andRagnitzet al. (2000), andRagnitz(2001) for a review of results of empirical
studies as well as for their own assessment offétants conducted in a comprehensive project
comparing East and West Germany. For an analystetsrminants of productivity gaps between
CEECs and the West Europe, Stephar(2003).
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differences in levels remain a challenge for empirical reked&irm-level determinants
of labour productivity gaps are the focus of this analysis.

Research into the main drivers of productivity catch-up establibhéshie shedding of
excess labour (reducing the vast levels of overstaffing in previgosiglist firms) ap-
peared to be dominant for productivity convergence in CEECs, this partycdlring
the early periods of systemic transformation and integrationtivitWest; only at later
stages did technology play a more prominent role (Stephan 2003 for C&tflCs
Fritsch / Mallok, 1998a and 1998b for East Germany). Analysing the protnaateow-
ing of productivity gaps between East and West Germany, Bareelléltde (2000) hold
that further productivity growth will depend on the quality of human dapitést po-
tentials from organisational changes and privatisation are alreadyadepiecussing on
the machinery manufacturing industry, Mallok (2005) establishes the¢dkat produc-
tivity growth in the firms that he assessed originated manoy finternal learning ef-
fects of firm staff.

Operating in a new system of economic governance, firms in fansitonomies are
today confronted with the necessity to supply human capital in geaedain particular
qualification that is related to the market-oriented managemerangpanies. This kind
of change in expertise may well be an issue not easily resaftexdnearly half a cen-
tury of economic governance by planning and we use our unique firm-leabladatto
test this issue in a set of hypothesis. The novelty of our anatysithe human capital
issue is that we do not only measure the extent of formal qadilifirc(in our case aug-
mented by above-average job-experience and training), but also th&sesgs of man-
agement expertise in specific business functions (like e.g. netgorgirategic plan-
ning, and the use of modern communication technologies). The data wasddha
questionnaire involving four distinct manufacturing industries, namely maghifurni-
ture, cosmetics, and electrotechnics and in the form of a crassrsec2003/2004, i.e.
nearly 15 years after the start of the systemic change. @alad® consists of nearly
1000 firms in East and West Germany, Poland, the Czech Republic, and Hungary.

The paper starts with developing the set of hypothesis to be testbéd empirical
analysis. This is followed by a brief discussion of the methodologwofnalysis, in-
cluding a description of data and the regression model. Section foantzréise results
of our empirical analysis, and the final chapter discusses ourrggilis and puts them
into perspective of what the relevant literature holds.

IWH-Diskussionspapiere 11/2007 7
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2 The set of hypothesis

From the modern management and human resources literature, we Hatlfiohs can
be expected to perform well, if they are well endowed with a figddity of human
capital and if they are at the same time able to motivatéfigdananagement and per-
sonnel to make productive use of their abilities. Hereby, use ofiebibt not restricted
to the production process in the narrow sense but also to managemédintn$-or tran-
sition economies, it is mainly the management kind of expertise that tends to be new and
with learning consuming time, efficiency lags may well persist forestme. Whilst we
are able to observe efficiency differences between East andiWabour productivity
gaps, some of these gaps are not efficiency-related at all and are rooted &l abmaor-
intensive production in the East due to lower relative capital-labmats.cFirms may
substitute capital with relatively cheaper labour along a giviciesft production tech-
nology frontier.

In an empirical analysis of data generated in field work sjgadlififor this purpose, we
should be able to determine which of the human capital, expertise, enagwty and
production factor substitution determinants are most relevant in exygahe produc-
tivity gaps still observable today between East and West:

1 Qualification and training of personnel

The qualification of personnel alone may not be sufficient to makéeaettice
in terms of productivity, and this may in particular be relevanpést-socialist
economies. Here, qualification profiles were always signifigamtih, not least
due to the high industrialisation level of the socialist economigs.néev tasks
in the new environment of economic governance are often considerabterdiffe
to what they were during socialist times. Some old competerenestd have
become obsolete. Hence, qualification in training programmes is neegeab
up the already existing qualification profiles of personnel. Traialoge may
also prove to be insufficient: absorptive capacities amongst perdonriedin-
ing of new expertise will tend to he higher the higher the inial of qualifi-
cation is. Furthermore, training programmes may well be applied meas-
sively in firms where personnel is least qualified, so that neighalification nor
training programmes alone might be sufficient to explain inceeasdabour
productivity levels. To control for this, we test in an interactiomterhether a
simultaneously high intensity of qualification and training at tha fevel sig-
nificantly explains productivity levels.

Hypothesis 1. The extent of qualification only increases productivity levels if
paired with simultaneous training of personnel at the firm level.

8 IWH-Diskussionspapiere 11/2007
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2 Intensity of networking with suppliers, customers, and other stake-holders

In an increasingly fragmented structure of division of labour betvilees,
networking with suppliers of intermediate products and services be@pies
otal instrument to achieve competitive advantages. The intuitioniieeddrom
Industrial Organisation Theory, where firms balance inner-firm dination
costs with transaction costs in their relations with other firms: netwodiiogs
firms to reduce costs associated with searching, negotiating,catéating by
establishing trust and experience via long-term relationships. rAitiignsity of
networking with suppliers may not only reduce risks associated etleandi-
tions of delivery (e.g. time, quality) but also allows firms temnsify division of
labour between the firm and networking partners (e.g. the outsourcu®).iss
Frequent supply shortages prevalent in the socialist times weranpoetant
reason for low levels of efficiency. Long-term networking with costrs may
likewise involve cost advantages and may form part of a marketiategy
geared towards securing prices and quantities: firms may actoenpetitive
advantages by designing their products and services to what the rdarket
mands. Socialist planned economies were characterised by a domuount-pr
ers’ market where customers had to take what and how much they could pr
cure. Networking with other stake-holders of the firm may involvdadiness-
related services from consulting to financial services. In a maztnpetition-
governed economy, access to the right kind of services clearly ingpedfie
ciency and productivity.

Regular networking in daily operations of the firm command a particular kind of
expertise is but another form of human capital. Advantages derivedtliesa
sources can be assumed to translate into productivity increases.

Hypothesis 2. Firms that intensively network with suppliers, customers, and
other stake-holders achieve higher levels of productivity.

3 Intensity of use of modern communication technologies

Modern technology provides formidable opportunities to increase efficiancy
production, administration, management, and in communicating with the market
We are particularly interested in technologies that reduceatrhos costs by fa-
cilitating and speeding up communication, because here, the gaps tstsocia
times may be assumed to be largest. This includes the use ibf tBméternet,
and so-called e-business platforms on which firms not only presentotioer
ucts and services but also allow customers to order and purchase, amersuppl
to interconnect with the logistics of the firm. Modern communicatsmhriolo-
gies may also be used in search for new productive knowledge (érjctéso-
lutions), administrative information (legal information, administatforms,
etc.), and may reduce transaction costs in searching for suitatrlerpaThe use

IWH-Diskussionspapiere 11/2007 9
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of modern communication technologies demands a particular kind of egpertis
from firm staff and is hence an important factor expressingjulaéty of human
capital available to the firm. We assume firms that firmsgisuch technologies
more intensively will be able to improve their efficiency in productadmini-
stration, and management, and are hence also able to achieve higleiofe
productivity.

Hypothesis 3. The level of productivity increases with intensity of use of mo-
dern communication technologies.

4  Intensity of strategic planning by the management

In a competitive environment, firms’ managements has to exploresfappor-
tunities, assess associated risks, and consider the behaviour of tmns et
markets for substitutes to remain in business. Hence, manageme¢otdea®te
some time to non-continuous tasks targeted at increasing marketsjsirad ex-
ploring new markets, increasing sales prices via product or seyvalgy, and
targeted at possible ways of how to reduce production costs. We asirtie
ability of firm managers to spend time to think strategically, if firms have a
sufficient degree of division of labour to allow managers to reladuture op-
portunities in a strategic manner, will be able to achieve highiels of produc-
tivity.

Hypothesis 4. The intensity of strategic planning by the management influence
the level of productivity positive.

5 Market share and innovations

Market shares are an important indicator of a firm’s competpiesition. A
large market share provides the ability to control access tarkemmplace and
may be a reflect of past innovative activity. On the other hand, aravket
share can be a sign of intense competition, forcing firms to be invevatstay
competitive. The market share may hence either translate irterhigvel of
productivity or rathervice-versa our analysis may provide an answer to this
guestion. In line with the most commonly accepted case in Industgana-
tion theory, we assume that firms will tend to be more efficeent achieve
higher labour productivity levels if either having a small markete or if they
combine past innovations with a large market share.

Hypothesis 5. Firms with low market shares and firms with simultaneouslig hig
shares and past innovative activity achieve higher levels of productivity.

10 IWH-Diskussionspapiere 11/2007
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6 Investment into fixed assets

Most of the productive capital that was installed during socialists has be-
come merely obsolete after access to Western technology a@es possible
with the removal of the iron curtain. Investment into new assetsttebd of
particular relevance for firm-competitiveness in the East. fidflscts the capi-
tal-deepening issue of the convergence problem: with a better endowment
workers with capital stock like machinery, labour productivity canXpeeed

to be higher (see Barrell / te Velde, 2000, for the significancki®irn the case
of East Germany).

Hypothesis 6. The intensity of investment into fixed assets increases th@-prob
bility that the firm achieves a higher level of labour productivity.

7  Substitution of capital with labour

The most important determinant of lower levels of labour productivitigbe

East can be expected to be a result of differences in relabivar/capital costs
between East and West. As a rational substitution decision, firthe iEast will
target lower capital-labour ratios in production to correspond taweatower

wages whilst capital costs can be assumed to either be tledrséme integrated
European economic area (financial integration) or to be even highiez Bast.
Firms substituting capital by a more labour intensive productiorhetice have
lower labour productivities that do not diminish competitiveness.

Hypothesis 7. The higher firms’ share of labour costs in total costs, the lower
will be labour productivity levels.

IWH-Diskussionspapiere 11/2007 11
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3 The methodology of field work and analysis

This is a challenging focus for empirical analysis, mainly duthé fact that the quality
of human capital is not only difficult to measure but also becauBeldnstudies, firm
managers tend to attach varying levels of importance to this @saee reluctant to
provide unbiased answers. The quality of empirical analysis henakedbctdepends on
the design of the field work exercise. This includes in parti¢hkaselection of proxies
to measure human capital, expertise on the shop floor and in management.

3.1 Thedesign of thefield work exercise

In our field work, we used a concise two-page questionnaire. It wasosg in
2003/2004 to firms established in East and West Germany, in Poland ettie Repub-
lic, and in Hungary. Because we wanted to cover such a large geogitaegion, we
decided to focus on only a few distinct manufacturing industries thoodig particu-
larly conducive to our hypotheses: by randomly selecting firms frononad firm-
registers in the machinery, furniture, cosmetics, and electrotsclmilustries in all
countries/regions, our analysis can compare a sufficiently fargaer of similar firms
across those countries/regions. Most of the interrogations were dotigevielephone,
some firms preferred to fill out the questionnaires on paper or on the internet.

In our questionnaire, we aligned the selection of proxies to the hypmottiedi we
wanted to test. We asked managers of firms to provide data on levels of annual furnover
share of intermediate consumption, and total employment, to calclater I[productiv-
ity levels for each firm. Experience tells us that a pure cosgaof formal qualifica-
tions between East and West typically produces counter-intuitivkis¢see Czarnitzki,
2005): formal qualifications for diplomas and certificates awarddlda in the different
countries and regions assessed here are not comparable. Hendeedv@rmsmanagers
to identify not only the percentage share of firms’ staff witlphbr qualification, but
also to consider extraordinary work experience in the field of wdrkrwdefining the
qualification of its personnel. In an attempt to further improve oumasts of the sup-
ply of staff qualification, we also asked firms to tell us theegetage share of employ-
ees who received training during the year previous to the interrogation of the firm.

To find out whether firms are able to motivate qualified personnelake productive
use of their abilities and to find out to which extent managers aemsiarket-oriented
business functions, we asked for the intensities of specific effatswvould typically
require some extent of qualification on behalf of personnel and management:

4 Itis owed to the problem of low rates of retunreifield study by use of questionnaires that weewe
unable to devise a quantitative indicator for tiragn(like e.g.the amount of time in training pro-
grammes, or the total amount spent for trainingypammes by firms).

12 IWH-Diskussionspapiere 11/2007
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- the ability to keep up networking activities with customers, supgphbad
stake-holders. In our questionnaire, we asked firms to estimatetémsity
of long-term networking with suppliers, customers, and other stakeholders
the firm on a scale between 0 and 100. Networking was further gokeasi
contractual relationships with a history of at least two years;

- the ability to make use of modern communication technologies in tlye da
operation of the firm. This was measured in our field work by thmatid
intensity of the use of email, the internet, and e-business plattorrascale
between O for very low intensity and 100 for very high intensity.

- the ability to strategically plan the fate of the firntle long term. This was
measured by the estimated percentage share of time (adding up perl00
cent) invested by managers for non-continuous tasks targeted asimgrea
market (shares) and exploring new markets, increasing sales pr& pro-
duct or service quality, and targeted at possible ways of how toerguiae
duction cost$.

Further questions to test other possible determinants included aatestithe firm’s

own market share in the main product (between 0 and 100 per cent)rroatalety the

intensity of competition (again between 0 for extremely low coitiqetto 100 per cent
for extremely fierce competition). Because marker shares alftee do not tell the full
story, we also asked firm managers to estimate the number of pnodoations gene-
rated during the last three years. For the capital deepeninggsasked firms to esti-
mate the amount of investment into fixed assets during the last financial year.

Finally, to control for the extent to which the level of labour produgtigi a result of a
rational decision of firms’ managers substituting relatively enexpensive capital for
relatively more abundant and cheap labour, we use the financial rdagapfiovided for
labour costs (wages plus social security contributions) and total costs.

3.2 Thefirm-samplesand the data

In each country or region, we set ourselves a target to callezs 20 filled-out ques-
tionnaires in each of the eight subsamples, categorised by the pgoowgt(or indus-

trial branch at a NACE 3 digit level) and by the size of tha for establishment. Only
in few cases, we were not able to collect a sufficient numbelteaf but questionnaires,
in particular in the groups of large firms. This is mainly du¢ht fact that in some
countries the overall population of large firms in those narrowlynddfindustries is al-

5 This conceptualisation is the result of severat tens of field work. It obviously remains riddled
with the problem that we have to assume compasdfitdgency in the use of time for either task bet-
ween sub-samples.

IWH-Diskussionspapiere 11/2007 13
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so very low indeed. In total, we were able to collect filled-out ipm@saires from an
overall number of 925 firm§.

Table 1 lists productivity levels for all subsamples as percerghthe respective West
German subsamples (data denominated in current € per employmentazaessed in
the annex). In most of our subsamples, the productivity gaps are lo@ctthan what
the official statistics suggest for the whole industry. Thigadicularly pronounced for
the electrotechnical samples. It was to be expected thatgiylgfenore successful firms
would answer our questionnaire. The opposite is true mainly for theGeastan cos-
metics manufacturers, only here have East German firms on awechgved a higher
level of productivity compared to the West German average whiamaisly due to
large foreign investments (as e.g. south-west of Leipzig)wieceihe latest technology
available for the industry.

Table 1:
Labour productivity levels in per cent of West German levels
Machinery (NACE 290) Furniture (NACE 361)
Our samples Official Stats Our samples Official Stats
Small Large Total Small Large Total
East Germany 61.7 71.4 52.9 63.4 74.0 62.5
Poland 28.3 24.6 20.2 11.2 18.0 21.2
Czech Republic 22.3 26.4 19.7 34.4 19.2 24.0
Hungary 29.2 17.9 23.0 8.8 10.2 16.1
Cosmetics (NACE 245) Electrotechnics (NACE 310)
Our samples Official Stats Our samples Official Stats
Small Large Total Small Large Total
East Germany 79.3 76.3 104.3 74.2 77.0 41.6
Poland 22.6 78.0 31.9 28.3 41.1 16.2
Czech Republic 30.1 39.5 29.8 22.6 20.9 14.6
Hungary 11.4 28.6 26.1 10.5 17.0 14.6

Note: Labour productivity levels in our subsampes calculated as turnover minus intermediate copsion (cor-
responding to value added) per employment. Thedasses are defined as larger and smaller thaenffoyees.
The values have been calculated by use of all B&E fof all subsamples. In the official statistitse productivity
levels are calculated as current value added, @eddy annual average market exchange ratespgeogment.

Sources: Official stats for Germany: DIW, 2003, Roland, the Czech Republic, and Hungary: national
statistical offices, authors’ calculations.

6  Having approached some 100 firms in each subsaftigling 4000 firms) and having received
collected some 925 filled out questionnaires, aite of return for the whole sample amounts to some
23 per cent, well in the typical range for fielddies.
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The gaps to West German levels are uniformly lowest amongst@aman firms and
uniformly much larger for East European industries. The larggsst gaofficial stati-

stics are reported for the electrotechnical industry with around 85egoe in Central
East Europe and 60 per cent in East Germany. The gaps in the othérdaada®

around 70 to 80 per cent in Central East Europe and 40 to 50 per cent GeEasny

(with the notable exception of the cosmetics industry).

Table 2:
Descriptive statistics of the data used
West East Czech
Germany| Germany| Poland | Republic| Hungary

Share of qualified personnel (in %) 45.0 42.3 45.7 37.3 63.8
Share of employees in training (in %) 37.1 30.6 21.1 25.3 20.1
Networking intensity with suppliers (in %)  69.0 63.3 33.9 64.4 52.3
Networking intensity with customers (in %) 72.5 66.6 39.2 59.5 50.8
Networking with other stake-holders (in %) 61.0 48.2 15.2 30.9 30.2
Intensity of use of e-mail (in %) 76.2 67.4 18.1 73.6 46.3
Intensity of use of internet (in %) 73.1 65.3 13.9 60.6 38.9
Intensity of use of e-business (in %) 54.6 35.9 6.7 24.1 25.2
Strategic planning (in % of time) 49.0 45.1 18.3 23.1 23.5
Market share (in %) 46.4 50.8 324 40.8 23.8
Product innovations (numbers in 3 years 3.7 2.7 3.6 3.9 2.2
Rate of investment (in € per employment) 19 636.0| 10225.J 10 129.0| 3761.0 | 3404.0
Share of labour costs in total costs (in % 35.7 335 26.6 27.6 25.7

Source: own database.

Table 2 provides averages of data used in our analysis, split forceaatry/region
(levels of standard deviation in each country sub-set can be acaesBecannex). As
expected, our data for the share of qualified personnel is higher a&na&o@entral East
European countries than in West Germany: Hungary has by far thesthstjiaee of for-
mal qualification/work experience and Poland’s share is stjh#li higher than the one
of West Germany. The share of employees in training is highéateist Germany, a
puzzling result when we consider the perceived need for increasirgitihen capital
profile in the East and the necessity to replace obsolete qatdifis (explainable, how-
ever, by the fact that firms in those countries may not have the same firstrength to
shoulder such additional costs). Networking intensities as wdtleamtensity of use of
modern communication technologies are all highest in West Germidéimychar and
vast gaps in the East and in particular in Poland. The share ointnested in strategic
planning is highest in East Germany, and clearly lower in Celafrsi Europe than in
West Germany. If we use market shares as an indicator fqreticeived intensity of
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competition, then intensity is highest in Hungary, followed by Poland, the Czech Repub-
lic, and West Germany. The East German managers perceived competition toebe fier

The number of product innovations produced in the last three years isthigRetand,
the Czech Republic and West Germany, whilst the numbers aréy dteaer in East
Germany and Hungary. Again counter-intuitive is the result obtainetthdorate of in-
vestment per employment: here, the Central East European coumttieseamuch
lower levels, this despite the fact that they can be expectezlitoneed of particular in-
tense replacement of obsolete capital and the build-up of new capitatch up in
terms of competitiveness. This may also be due to the weakerifihabiities of firms
in the East. The shares of labour costs are clearly highestsh ®@érmany, which is the
net effect between the clearly much higher costs for wagescemal security contribu-
tions on the one hand and the presumed lower labour intensity in productionutnfort
nately, we are unable to disentangle this effect into its constituencies.

3.3 Theregression models

To analyse firm-specific determinants of productivity gaps betwiems of two re-
gions, the method of ‘matching paifss often applied (e.g. Mallok/Fritsch, 1997, and
Czarnitzki, 2005). Firms from either region that are comparablenefipect to most de-
terminants (industrial branch, size, location in agglomerations treiperiphery, etc.)
are paired to compare the sizes of the determinants that analgsito test. This had
been done in a prior analysis and produced largely comparable resutis two Ger-
man subsets of this database (Stephan, 2004). Whilst this method alltavanayse
field data without prior assumptions on functional distributions, significarrelations
may still turn out to be rooted in a third (hidden) factor underlyingptbeess. To solve
this issue, we apply a simple regression analysis of determitettwe hypothesised to
be relevant for the size of labour productivity levels in an expl@atianner. The raw
data was transferred into I&gand we account for country or region differences, indus-
trial branch, and size differences by use of dummies. We arestedrto find out
whether these dummies turn out to be significant. The regressionléoreads in its
basic empirical form:

Inp=C+ B InE™ + BIn E™"+ SsIn Nef"*'+ SiIn Nef"*'+ S In Nef'@ "
+ Bsln Us€™ + B,In Usé™+ Bsln Usé™"+ ByIn SP +BigIn MS + Bi1In MSI
+ LizIn Inv + Bi3In LC + Country dummies + Branch dummies + Size dummy +

7 The method of ‘matching pairs’ originates fromnidal surveys in which treatment effects are con-
trolled for by use of a non-treatment control grokpr a description of the method, and an early ap-
plication for British and German manufacturers, eageDaly, Hitchens, Wagng1985).

8  Where the original figure assumed the value®oive added an infinitesimal small value to allow
logarithmisation. This is a usual method and woll distort our results.
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where In p denotes firm-specific labour productivitiek) E"® the share of quali-
fied/experienced personndh, E™" the share of employees having participated in train-
ing programmesin Nef“** the intensity of networking with supplieds, Nef*! the in-
tensity of networking with customers) Nef"®©“"%the intensity of networking with
other stake-holders of the firim Us€™ the intensity of use of emalh Usé™" the in-
tensity of use of the internefy Us€™" the intensity of use of e-business platforms,
In SPthe intensity of strategic planning invested by the firms’ mamegt,In MS the
market share as perceived by the firms’ managenh@MSI the interaction between
market share and innovatioris,Inv the intensity of investment into fixed asséns,.C
the labour cost share to test the substitution issue, and finally y@narbranch and
size dummies, plus an error term for the residuals with the assamptions. We tested
a variety of different specifications of the basic regression model, whiclk@esned in
the discussion of empirical results.

The results of this regression analysis may be interpretethsticities influencing the
firm-level labour productivity levels in our sample of firms, becdusth independent
and dependent variables have been transferred int@ gaveat of our method is that
there is no check on the validity of the data provided by firms: sortiteeafata may be
biased, other data represents but the perception of managers amefegehdifficult to
compare across firms. Whilst these are typical problems involitedield study analy-
ses, we do hope that at the very least, manager’'s perceptionsnaparable within
countries/regions and industrial branches, remaining differencesaaight by the
dummies. Even if, strictly speaking, results are methodologicallgemtralizeable due
to the restricted number of firms and industries, they do offer vauabight into the
firm-level conditions within the selected manufacturing branchesnyncase, an as-
sessment of all firms active in the respective branchespessible, because such data
is simply not collected by statistical offices.

9  without, however, being able to establish thediom of causality: is the firm's performance rela-
tively weaker, because of the lower intensity ipasitive determinant, or is the intensity of thes d
terminant lower because of the difficult situatmfiithe firm? This is inherent to the methodology ap
plied here and we can only rely on plausibilityriterpreting results.
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4

In the following, the estimation results of the OLS-regressioaspeesented and dis-
cussed in terms of our hypotheses. In a first step, a comprehensiveisnasdted to
capture as much information as possible without regard to robustees3 gble 3).
Therefore, every independent variable is included. Departing from thereutiveented
models on the basis of the opening model are estimated to test fyplo¢theses and to

Discussion of empirical results

arrive at a final model that includes only significant determinants.

Table 3:
OLS-regression results with log of labour productivity as dependent variable
Logs of variables Model Model Model Model Model Final
I Il 11 v Y, model
Qualified employees n.s. n.s. n.s. n.s. n.s
Training programmes 0.011*  0.011**
...interaction term 0.011** | 0.010** | 0.011** | 0.010***
Net. suppliers n.s.
Net. customers n.s.
Net. other stake-holders 0.0111
...all networking 0.019** | 0.019*** | 0.020*** | 0.018*** | 0.019***
Email 0.135%*
Internet n.s.
e-business n.s.
...all communication 0.023* 0.023** 0.023** 0.021** | 0.023**
Strategic planning n.s. n.s. n.s. n.s.
...and qualificatior] n.s.
Market share n.s. n.s. n.s. n.s. -0.027 -0.029**
...market share squared 0.041* | 0.042**
Market share and innova. n.s. n.s. n.s.
...and qualificatior] n.s.
Investment 0.117%| 0.117**| 0.118**| 0.118** | 0.16** | 0.118***
Substitution -0.361***| -0.369**| -0.367**| -0.366** | -0.369*** | -0.362***
D_machinery 0.280**| 0.277**| 0.280**| 0.280** | 0.B5** | 0.214***
D_cosmetics 0.264*| 0.302** 0.302**| 0.299**| 0.28*** | 0.237***
D_elecrotechnical n.s. n.s. n.s. n.s. n.s
D_size n.s. n.s. n.s. n.s. n.s.
D_east germany -0.365**F -0.368*7 -0.359**1 -0.36%8 |-0.382** | -0.388***
D_poland -1.234%xx | .1,285%* | ] 275% | 1. 276%* | -1296*** | -1.276%**
D_czech republic -1.340%y  -1.312*% -1.303* -1.BO*** |-1.310** | -1.306***
D_hungary -1.715%| -1, 736%*| -1.727**%| -1.735%* | 1.710%* | -1.692***
Firms 549 549 549 549 562 562
Adjusted R square 0.664 0.657 0.658 0.657 0.668 0.667
Note:  *significant at the 10%-level; ** significaat the 5%-level; *** significant at the 1%-level.
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As expected, the level of qualification/experience did not turn out sigbéicant by it-
self between eastern and western firms (see the first mddhe)intensity of personnel
in training programmes, however, already at this stage displaigndicant elasticity
with respect to labour productivity levels of some 1.1 per cent. Ttead lends some
support to our hypothesis 1. Networking activities turned out to be seymifanly for
regular and long term contacts with stake-holders other than custamersuppliers,
with an elasticity of again 1.1 per cent. This signifies that ngsi 2 may be relevant
in some cases only. In terms of the use of modern communication teahaptody the
use of email turned out to be significant with an coefficient of 13.%qet, not allow-
ing for a convincing support for hypothesis 3 as a whole but maybe for a part of it.

Both intensities of strategic planning and the market share turo de&t insignificant,
and this throughout all our regression models. We hence have to edfadilishr data
Is unable to find sufficient empirical support for hypothesis 4 thadua productivity
levels increase with the ability of managers to refleettagjically about the fate of their
firms. We also find that owning larger market shares vs trigirgurvive in an environ-
ment of a high intensities of competition by innovating appear to habeyaous ef-
fects of labour productivity, leaving hypothesis 5 unanswered. Investmensitns,
however, clearly turned out to be significant throughout all our regressodel speci-
fications, here with an elasticity of 11.7 per cent. We can herely sgssume that for
firms in post-socialist countries or regions, capital deepenifigappears to be an im-
portant issue, supporting hypothesis 6. The highest elasticitieecneled throughout
all our regression models for the substitution-effect of divergtagive prices between
labour and capital (35-36 per cent). We hence established the valitipathesis 7 on
the relevance of relative factor prices.

Having included all candidate determinants, the first regressionintmeever, is rid-

dled with the problem that some regressors are highly correlated (i.eessexf a coef-
ficient of 0.5): networking with customers and with suppliers and witlerostake-
holders have correlation coefficients of around 0.54 to 0.66, and the use of email and the
internet turn out to be correlated with a coefficient of nearly €BuGiness platforms

are correlated to email and internet only with 0.41-0.47). The secoressegr hence
combines the groups of three networking variables and communication teghimalieg
cators into composite indicators: rather than drawing the avendgels would have re-
sulted in a loss of information, we multiply the individual indicatomsall regression
models using those two composite terms, both turn out to be significant and with elastic-
ities of around 2 per cent. This allows us to assume that hypotheeeb& role of net-
working activities and hypothesis 3 on the role of the use of modern cosahani
technologies for labour productivity levels are tested positivelyoilér results remain
unchanged which suggests that our regression models are robust.

In following our assumption that levels of staff qualification onlyr@ase labour pro-
ductivity if existing formal qualification and extraordinary workiegperience is paired
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with further training of staff, we test an interaction termmlaein those indicators in
model lll. Because this term is however highly correlated vghttaining variable, we
decided to omit the latter and include the interaction term. Thisware still able to
test our hypothesis. In fact, the interaction term turns out to h#icamt and with a co-
efficient of around 1.1 per cent, whilst the variable for qualified grersl alone re-
mained insignificant. This establishes our hypothesis 1 that quadificalone does not
make a difference and needs to be paired with training programmas., All other re-
gression results remain largely unchanged.

This leaves hypothesis 4 on the role of strategic planning and hypothesis 5 on the market
share and innovations unsupported by our data and analysis. In a furtheresteigrw

act strategic planning with the qualification of managementntesthether strategic
planning can only make a difference when done by a qualified manageveantéract

the market share and innovation variable with the qualification gfeafionnel for the

same assumption of necessary complementarity. The two intetateiremain insig-
nificant (we had to take out the variable for qualification of persoaloele, because it

was highly correlated with the market share/innovation/qualification intenatetrm).

We hence cannot find support for hypotheses 4 in any of the specificattmreas hy-
pothesis 5 is supported by our analysis in as much as the relationships apEsan&o a
an inverted U-shape with labour productivity levels in model V: verydad very high
market shares are associated with high productivity levels, eadts fown reason. A
very high market share provides the ability to control accessnarket place, and a ve-
ry low market share increases the competitive pressure to innbe#iteleading to hig-
her productivity levels.

Finally, we find that our dummy for the firm-size remains indigant throughout all
models | to V. Apparently, our selection of determinants of productieitgls are in-

sensitive to the size of firms. Furthermore, the sector-dumntidoglectrotechnical in-
dustry also remained insignificant throughout the regression modeficgteans. Our

final regression model tests the regression omitting all atisegnificant determinants.
In fact, results remain the same and this way indicate robustness.
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5 Conclusions

Amongst the indicators we tested in our regression models, the estdirgr-specific
determinants of productivity levels between our Eastern and West@s gertain to
the substitution effect of relatively lower labour costs in thst.Ha fact, , the average
labour costs in all eastern regions and countries of our subsammleatam€ 11 397.-
per employee (in East Germany € 23 807.-), whereas the correspondinfpvaNest
Germany amounts to € 35 492.-. Whilst this results dominates all otfress®n re-
sults, labour productivities are not only determined by factor prlagams. Investment
turned out to be the second most important determinant of labour produstiViis
result corresponds to conventional wisdom and is well explained by tfieergapital
deepening issue). Alas, some related literature holds that alsagyrly as 1996 (and
then again tested for 1998) insufficient endowment in terms of q@addyamount of
productive capital is not any more a significant issue for Easin@n firms (see e.g.
Lay, 1006, 1998). In our subsamples, East German firms invested muchtéefsed
assets as opposed to West German firms (see Table 2), and ddneasgerage clearly
lower levels of labour productivity. This also is true for our Polistedh, and Hungar-
ian firms. We hence conclude for our sample firms that by investastern firms
should be able to catch up significantly faster in terms of labour productivity.

With respect to our main interest into the extent and quality of huwapital in post-
socialist firms in the East, we may conclude that becauseredstns on average have
high levels of formal qualification and often empirically highemtlia the West (see
Hungary and Poland in Table 2), such qualification, even if augmented arpgleeom
mented by working experience, does not alone serve to achieve higherdedmbustiv-

ity levels. Rather, to significantly affect efficiency and qatitiveness, firms have to
additionally invest into the training of their staff to update and plysspecialise their
qualifications. This results solves a so far disputed issue in empirieafcaswhere the
extent of human capital did not result in the expected positivetef¢dthe firm level
(see e.g. Czarnitzki, 2005).

Our three additional tests for modern market-oriented managemenesaisunctions
turned out to be ambiguous: clearly, in what staff can do to usegqthnaification for
networking and the ability to use modern communication technologies, botd nuhe
to significantly explain productivity levels. Moreover, intensities all lower in our
eastern firms compared to our West German firms. This confros® market-related
management functions as determinants of productivity gaps. Only tdortéise abili-
ties of managers to devise strategic plans to steer theffdteir firms turned out to be
insignificant, even though a simple Spearman-Rho rank-correlation artaysisen the
intensity of strategic planning and productivity levels turned out ®idreficant with a
correlation coefficient of 0.38. Our analysis of market shares and itoo\activity
turned out to produce significant results only where we assume anean-elationship
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with productivity levels: very high and very low are associateti Wigh productivity
levels, where “being stuck in the middle” apparently is associated with loweeedy.

In sum, our field work and analysis did provide some additional evidenc@uhetn
capital and market-orientation is an important issue in productivcityergence be-
tween East and West, even though post-socialist countries in Centr&luEase are of-
ten quoted as enjoying the advantage of having a large supply of Higlegt svorkers.
Alas, this qualification may well be of a technical nature wreeces indicators are rela-
ted to the specific requirements of economic activity in an envirohofecompetitive
markets.
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Annex

Table Al:

Labour productivity levels in EUR per employment (current prices)

West Germany
East Germany
Poland

Czech Republic
Hungary

Machinery (NACE 290)

Furniture (NACE 361)

Our samples Official Stats Our samples Official Stats
Small Large Total Small Large Total
89 871 81594 62 243 72 132 88518 43 287
55 488 58 220 32900 45 745 65 479 27 049
25421 20 068 12 592 8 091 15 893 9181
20 034 21520 12 261 24 787 16 957 10 410
26 219 14 622 14 339 6 374 9 041 6 975

Cosmetics (NACE 245)

Electrotechnics (NACE 310)

Our samples Official Stats Our samples Official Statg
Small Large Total Small Large Total
West Germany 87 199 85019 76 984 99 912 90 557 80 022
East Germany 69 143 64 827 80 266 74 179 69 714 33326
Poland 19 705 66 306 24 549 28 295 37 228 12 931
Czech Republic 26 270 33609 22 956 22 581 18919 11 694
Hungary 9953 24 308 20 106 10 536 15 358 11 670
Note:  Labour productivity levels in our subsampes calculated as turnover minus intermediate con-

sumption (corresponding to value added) per empdoynThe size-classes are defined as larger

and smaller than 50 employees. The values have dmeulated by use of all 925 firms of all

subsamples. In the official statistics, the problitytievels are calculated as current value added,

corrected by annual average market exchange pesmployment.

Sources: Official stats for Germany: DIW, 2003, Roland, the Czech Republic, and Hungary: national

statistical offices, authors’ calculations.
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Table A2a:

Descriptive statistics of the data used

West Germany East Germany
Level Stand. deviation Level | Stand. deviation
Share of qualified personnel (in %) 45.0 30.7 42.3 30.2
Share of employees in training (in %) 37.1 25.9 30.6 21.3
Networking intensity with suppliers (in %) 69.0 22.3 63.3 23.6
Networking intensity with customers (in %) 72.5 22.6 66.6 24.9
Networking with other stake-holders (in %) 61.0 26.7 48.2 28.2
Intensity of use of e-mail (in %) 76.2 21.0 67.4 23.0
Intensity of use of internet (in %) 73.1 21.9 65.3 21.0
Intensity of use of e-business (in %) 54.6 27.8 35.9 27.4
Strategic planning (in % of time) 49.0 26.4 45.1 26.4
Market share (in %) 46.4 36.0 50.8 37.3
Product innovations (numbers in 3 years 3.7 6.6 2.7 5.4
Rate of investment (in € per employment) 19 636.0 42 135.9 10 225.d 11 408.6
Share of labour costs in total costs (in % 35.7 16.5 33.5 16.2
Source: own database.
Table A2b:
Descriptive statistics of the data used
Poland Czech Republic

Level | Stand. deviation Level | Stand. deviatior
Share of qualified personnel (in %) 45.7 35.8 37.8 27.7
Share of employees in training (in %) 21.1 24.5 325. 46.8
Networking intensity with suppliers (in %) 33.9 81. 64.4 24.6
Networking intensity with customers (in %) 39.2 33. 59.5 26.0
Networking with other stake-holders (in %) 15.2 P4. 30.9 24.9
Intensity of use of e-mail (in %) 18.1 20.2 73.4 .85
Intensity of use of internet (in %) 13.9 14.3 60.6 29.5
Intensity of use of e-business (in %) 6.7 14.0 24.1 28.0
Strategic planning (in % of time) 18.3 17.5 23.1 .216
Market share (in %) 324 334 40.8 32.8
Product innovations (numbers in 3 years 3.6 6.3 9 3. 6.6
Rate of investment (in € per employment 10 129.0 5863.2 3761.0 5382.9
Share of labour costs in total costs (in % 26.6 220 27.6 17.9

Source: own database.
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Table A2c:
Descriptive statistics of the data used
Hungary
Level Stand. deviation

Share of qualified personnel (in %) 63.8 49.2
Share of employees in training (in %) 20.1 27.1
Networking intensity with suppliers (in %) 52.3 34.
Networking intensity with customers (in %) 50.8 B5.
Networking with other stake-holders (in %) 30.2 30.
Intensity of use of e-mail (in %) 46.3 35.1
Intensity of use of internet (in %) 38.9 31.7
Intensity of use of e-business (in %) 25.2 31.5
Strategic planning (in % of time) 23.5 17.9
Market share (in %) 23.8 25.1
Product innovations (numbers in 3 years 2.2 4.7
Rate of investment (in € per employment 3404.0 943.0
Share of labour costs in total costs (in % 25.7 .215

Source: own database.
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