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Abstract

According to the often cited rent-sharing theorymafltinational firms they transfer superior
technology to their foreign affiliates, enablingghér productivity of employees and their
higher wages. But oftentimes studies have shiwaf this effect does not stem from foreign
ownership per se, but from other characteristi¢sclvare positively related to wages and are
more prevalent in foreign than in domestically odnigms (for example size, capital
intensity, focus on high wage industries, etc.)owdver, recent research argues that large
shareholders (foreign or domestic) differ from eather, and that changes in companies’
policy are greater in the presence of specific gsoaf active blockholders (1, 2).)).

The aim of our paper is to disentangle the relatigm between ownership and wages for the
Slovenian joint stock companies using cross-sectlata, while accounting for spatial
dependencies in wage determination. Space imp#psr is not considered in a geographical
context, but as a set of relations between compasrginating from same blockholder. We
apply methods of spatial econometrics while givimgpre attention to the creation of
“shareholder” spatial connectivity matrix. Thistige first time to use Slovenia as a research
playground for spatial analysis in an economidrsgtt

Keywords: Spatial econometrics, ownership, wadferdintials, wage spillovers
JEL codes: C21/C23; F21; J31



1 Introduction

Why do some companies pay higher wages to theikevsithan others? Differences in wages
can usually be explained by differences in capitaénsity, productivity, education of
workers, firm size etc. Globerman et al. (3) fihattforeign companies do pay higher wages
than their domestic counterparts, which is explhibg above mentioned factors. He claims
that foreign firms pay wage premium because theylarmger, more productive, and more
capital intensive. Similarly, Lipsey (4) has showrat 6 to 7 percent wage premium in
industry sector disappears after controlling fomfsize. A review of more recent research (eg
(5)) reveals that wage differences can be explamedndividual effects. In this paper an
attempt has been made to model relations betwegoradions using spatial econometric
techniques. For that reason a special connectindtrix has been developed where measure
of geographical distance is replaced by “capitatatice” and neighbourhood is defined as
“having the same owner”. Matrix is later on use@mestimation of wage equation. Findings
are interesting since they confirm that proximitya “capital space” matters and that further
research in that field is needed.

2 Wage Equation

Even beyond factors that imply higher wages sushsiae, productivity and capital
intensity there exist theoretical foundations foe empirically unexplained notion that foreign
firms still seem to be paying higher wages than etinally-owned firms:

1. Rent — sharing hypothesis, based on the inieat@n theory of FDI (6, 7) assumes that
the possession of firm-specific, largely intangiblsets (such as brand name, organisational
advantages ...) is necessary for companies becomiltghationals, as they help to overcome
the inherent disadvantages of foreign firms in hiost country. If these are transferred to
subsidiaries in the host countries, we can exgesit tadvantage over indigenous firms to
translate into higher marginal productivity andatelely higher wages of workers in foreign
firms. Additionally, in order to discourage costiyorker turnover and thereby prevent
leakage of firm-specific assets to competing firfwgeign firms are often willing to pay
higher wages (8).

2. Increased labour demand is based on the assumgdthon-competitive labour markets. If
the labour supply curve is upward sloping, then adgitional production facility, such as
foreign greenfield investment, or production expanf firms, acquired by foreigners, will
increase labour demand and result in higher wagesdrginal workers (9).

3. Workers heterogeneity: it may be the differemcéhe average characteristics of workers
in foreign and domestic firms that drives the pap,gand not foreigners per se. For example,
multinational firms may employ higher skilled lalsdd0), but since worker ability and skills
are often imperfectly measured, it is possible th& could explain at least a part of the
unexplained wage gap.



4. Other competing hypothesis, such as internahdas policy (11) the hypothesis of
monopson position of foreign multinational compan{®NCs) in the labour market, their
stronger bargaining power, ..., give us competirggives, arguments and theories to explain
why foreign firms would pay higher (or even lowevages than domestic firms, none in
general superior to the other. If foreign firmsiddact pay relatively higher wages, remains
Whether the finding of foreign-owned firms being average larger, more productive, more
capital intensive and paying higher wages survieesnometric scrutiny will be discussed
later, but the overall impression is best put i words of the most fruitful researchers in this
area, who conclude: 'If regions or countries enagung inward investment are interested in
encouraging high-wage plants, foreign investorsnsée meet that desire.' (4). Reviewing
empirical literature, the following controls andoeometric methods were found to be
relevant in the estimation of the causal impadhef ownership on wages (at firm or worker
level):

1. Firm size: The size-wage premium is empiricalhd economically large (12), and not
controlling for the size of companies would in atgse mean creating the possibility of an
upward bias in the wage premium estimate.

2. Productivity: Based on the internalisation tlyedt is reasonable to expect that more
productive workers with higher marginal products @empanies will receive higher
compensations.

3. Location: It is likely that companies will beone attracted to regions or states with higher
agglomeration of activity and higher level of deyghent, which are often high-wage

locations (13, 14)). Hence, location (usually oegil) variables can be important controls in
the wage regression, if labour markets are segmente

4. Nationality of the owner: Companies of differ@ationalities have been found to employ
different management techniques, organizationalimes and production systems (eg. lean
production of Japanese firms) and employment anking practices. Consequently, the
wage differential, along with productivity differees between domestic and foreign firms,
can vary by foreign investor's country of originorFexample, when disaggregating foreign
multinationals by nationality, Ramstetter (15) fndignificant differences in terms of the
effect of both labour productivity and wages in Mmanufacturing.

5. Worker characteristics: Although the majorityre$earch concludes that foreign companies
pay relatively higher wages, even within industng aegions and controlling for the observed

and unobservable firm characteristics, it remainslaar in most studies whether they pay
higher wages to identical workers. In fact, Navam@td Venables (11) conclude that skilled

workers are more likely concentrated in MNCs. Hengart of the observed foreign wage

premium might be explained by worker characterssti®, 17, 18, and 19).

1 On the other hand, Globerman et al. (1994) fingsignificant productivity or wage differential temson the nationality of
ownership in Canada.



In order to analyse the effect of ownership on vgagstimations were based on the following
cross-section data model:

In(w) = +B8X +¢ (1)

where In(w) denotes the average real wage raterofif X is a vector of firm level variables
which includes log values of sales, labour proditgti capital intensity, dummy variables for
region and three-digit NACE industry-level sectors.

Ownership, which is not included in the above pnésg equation, is included later on after
discussing the connectivity matrix and some bapatial econometric concepts. Regional
dummies ought to control for the differences in thgional distribution of firms while the
industry dummies control for differences in theteeal distribution of firmsg; is a variable
of permanent firm-specific effects ands the error term, assumed to be distributed nityma
with zero mean and constant variasée

3 WeightsMatrix

Weights (W or connectivity) matrix in this paperaikey component in modelling the relation
between companies’ ownership and performance; gbigion is hence dedicated to the
presentation of some assumptions and processesdbtta creation of such a matrix. First
assumption is that any pair of firms are neighbalutisey share a common owner or in other
words if they are placed in an owners’ neighbouchN@).

e ifj eN@) .
Wi {l‘.} otherwise JE (2)

The second assumption is about the symmetry ofnth&ix, which implies that owner’s
influence between any pair of firms is the sambath directions, while the third assumption
is that weights can be summed; this comes handy wle firms have at least two owners
present in both firms.

Given these three basic assumptions we can show thew/V-matrix can be created in
“Capital space”, while leaving out the key companehcalculating elements of the matrix,
presented in the following section. To simplify ttedculation, real data was not used to show
the process, but the same logic was applied tdulheample. In Table 1 there are 4 firms,
each with 2 owners (Oand @) and their share of stock C.



Table 1. Input data for W-matrix

Firm OA OB CA CB

1 1 2 G 1-G
2 2 3 G 1-G
3 3 1 G 1-G
4 2 1 G 1-C

Since same owners are present in different firmspbssible to create “Capital space” matrix
based on the input data. First, if we only use mg¢ion 1 and 2 we can see that firm F1 has 4
connections: two connections originating from ow@dr and 2 from owner O2. Since firms
F2 and F4 have the same owners (O1 and O2) weurarihe weights which lead us to the

following specification of the matrix.

Table 2: W-matrix

1 2 3 4
1 0 ®3 01 W2 + 04
2 03 0 w7 We
3 ™1 w7 0 ™10
4 02 + @4 | 06 ®10 0

A quick glance at Table 2 reveals

that diagonainelats are 0, since a firm cannot be a

neighbour to itself, and that elements belongindirra F1 and F4 are the sum of weights
belonging to owners O1 and O2, which are presebbth firms. Table 2 can be drawn in a
two-dimensional space where weights representitiartes between units as it is shown on

Figure 1.

Figure 1: Graphical representation of W-matrix



To calculate each element of the W-matrix we usenimgplest form of averaging the owners’
[l +Cy)

shares. We could use a product of owners’ shafes ( 2 ). ), but it
would pose a small problem with assumption 3. Adse@ut-off point has been left out
implying that even the smallest owner has someénite of firm’s policy. This could be the
issue if all the stock owners of the company wesedy but since only largest 5 were used,
this is not an issue. For the ease of interpretdtie relations from W-matrix can be presented
in a graphical context with spatial features or rdomates. In the context of wage
determination it can be tested whether companiaisate closer choose to determine wages
similar to their surroundings. Figure 2 shows thlations originating from ownership on the
whole Slovenian set of joint stock companies. Udimg assumptions presented above and
software called Pajek it is possible to draw thiatiens in a two-dimensional space using
Kamada-Kawai (20) separate components technique.

:w=(C1xC=



Figure 2: Graphical representation of W-matrix (real data)

4 Methods: Spatial models

Spatial models have been developed to deal withertgncies taking place in space.
Interactions among (spatial) units are modelledrtgoducing the connectivity (or spatial
weight) matrixW, which imposes the structure of spatial interaxgio

In the context of spatial econometrics, the weiglatrix is transformed into a spatial lag,
which is the average of the neighbouring unithé weight matrix is row standardized. Row
standardization means that:

wo= = ®3)
wherezwj = 1

J
4.1 Spatial autoregressive mode (SAR)

In the specification of the Spatial lag model (SARspatial autoregressive model), spatial
dependency concept means that the dependent aimblot defined only by the set of

exogenous explanatory variables, but also by theevaf the dependent variable in

surrounding units, and this spatial dependenceiviengby the parameter on endogenous
spatial lag (Wy). The SAR model for wage equatimibé estimated is:

Inw)= ¢+ X+ 4 Zwu In(w) + 1e;
(4)



where w represents elements of connectivity matrix W and the autoregressive spatial
parameter, corresponding to the intensity of Hfiten wage interactions.

The spatial lag parameter in the dependent varighldetermines the strength of the average
(across all units) association between setting ajeg for a firm and the average of those
wages for their neighbouring units (21).

The simultaneity between the spatially lagged VdeiaVy and the error term presents an
obvious violation of the Gauss-Markov assumptiomsthe classical econometric methods
(OLS), which means that alternative estimation mésh(e.g. maximum likelihood) must be
used.

4.2 Spatial error model (SER)

Spatial dependence can also be present in the dospatially autocorrelated errors, which
can be decomposed to

£ =P WE +U,, (5)

where pis the spatial autoregressive coefficient and thésvector of i.i.d. errors. Inserting
the spatially lagged error term in the wage equdeads to specification of the SER model:

ln(w)= o + [5X +PZW:'_JE:' + 14
(6)

The SER model may be preferred when the autoctioeles viewed more as a nuisance than
a substantial parameter, which means that a rarsthack (in our case owners influence) in a
firm affects wages in that firm and additionallypacts all other firms. The problem with
SER model is that it often only reflects a commeaction of joint stock companies due to
undefined, spatially correlated omitted variablédthough the empirical studies largely
prefer the SER specification, this model has a kemdheoretical and interpretational
meaning as SAR (22).

4.3 SARAR models

In our econometric estimation of wage equation, eznbined the above models by
employing the SARAR model specification of a Cléind Ord-type (23, 24), which
simultaneously allows for spatial lag in the deparidvariable as well as lag in disturbances,
giving the following wage equation:



In(w)= a +5X +AZWU- 1n(W]+,DZWU Ei + U
(7)

We further allow for processes where the innovationthe disturbance process are assumed
to be heteroskedastic of an unknown form:

e[N(0,09) (8)

by estimating the SARAR models as a generalizedisdpavo step least squares model,
which is a two steps procedure, alternating of G B/ estimators and giving a consistent
and efficient estimator (23, 24))

5 Data

Data used in the study comes from Central Secsi@iearing Corporatidrfor the year 2004
containing all 644 joint stock companies presenBliovenia at that time. For each company
five largest stock owners and their shares (nummdye, and share) are given. As stated
above variables used in explaining wage (WAGE i0QL&IT) variability are number of
workers or employees (EMP), sales (Q in SIT), epittensity (KINT), labour productivity
(LPROD), sector and region dummies. Firm level daimes from AJPES database. Basic
statistics are given in Table 3.

Table 3: Basic statistics

WAGE Q EMP LPROD KINT
Min 592.649 32857.983 1.000 40.603 157.792
Max 14478.200 320771631.641 7301.250 224488.700 3088.000
Average | 3170.120 7794605.679 301.776 7186.665 42281
StDev 1565.445 23999027.384 595.448 14520.595 13939

Although there were 644 joint stock companies dpegain Slovenia in 2004, it was only
possible to use 423 companies in the sample dnertgepeating owners in some firms. This
implies that some firms did not have any neighboamsl were left out for that reason
(islands). Also profit was not included in the esition since negative values cannot be
transformed using a logarithmic function. Basidistas reveal that there is a large variation
in all the variables used in the estimation. Averggarly gross wage (WAGE) in the reduced
sample was 3,170,120 SIT with standard deviatioh, 565,455 and minimum and maximum
value corresponding to 592,649 and 14,478,200 Similar can be said for sales (Q),
employment, labour productivity and capital intéynsi

2SARAR models with heteroskedastic innovations vestémated in R, using package “sphet”(Piras, 2009).

% Centralna klirinSko depotna druzbakbD (slov.)
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6 Results

Results from spatial models are presented in tébksl three above presented models were
estimated: spatial autoregressive model, spatial enodel and a combined, SARAR model,
all with heteroskedastic errors of unknown form.e@icients of interest are in our case
lambda and rho which indicate whether or not stmekers have any effects on wage setting
in a given firm where they have a significant shakhough all models explain the wage
setting fairly well, with R square around 0.73, badieve the right specification of the model
is spatial autoregressive model (SAR — spatialniaglel) since SARAR model has only one
significant spatial coefficient, lambda. This isd@mnally confirmed by Lagrange multiplier
test (LM test) which is statistically significamt all three cases, while robust version points to
SAR specification. This finding, regardless of thedel we choose, provides an insight that
joint stock companies are not independent unitsoasidered in many empirical studies but
are connected through the influence of their shades. For that reason more research is
needed to obtain individual owner or stockholdéeas.

Results from the view of the standard variablesduseexplaining the wage variation are
mostly in line with expectations. Estimates of medeoefficients and their p-values (in
brackets) reveal that more productive, more capii@nse companies pay higher wages to
their workers. Similarly, firms with higher amoumif sales pay higher wages, while
employment has a negative effect and is not in Vuith standard theory. This could be a
consequence of previous socialist regime, wherd@ment was kept high at all costs, and is
still persistent in some state-owned enterprisasalfeady mentioned, main result are the two
spatial coefficients; lambda and rho. In the cas8AR model lambda is estimated at 0.237
and is statistically significant, which implies tHarge stock owners either choose firms that
set wages similarly or that they influence wageqgyosimilarly in the joint stock companies
where they have a significant share.

10



Table 4: Results

SARAR SAR SER
(Intercept) 3.598 3.448 5.342
(0.000) (0.000) (0.000)
LLPROD 0.108 0.109 0.110
(0.000) (0.000) (0.000)
LKINT 0.079 0.079 0.082
(0.000) (0.000) (0.000)
LEMP -0.146 -0.145 -0.140
(0.000) (0.000) (0.000)
LQ 0.134 0.134 0.130
(0.000) (0.000) (0.000)
lambda 0.218 0.237 -
(0.001) (0.001)
rho 0.072 - 0.256
(0.502) (0.001)
region dummies yes yes yes
sector dummies yes yes yes
LM test 12.409 10.616 9.411
(0.002) (0.001) (0.002)
Robust LM test 2.998 1.794
(0.083) (0.181)
R 0.740 0.734 0.730

Conclusion

This paper is a presentation of spatial connegtimttrix defined on a capital space. By
trying to answer the question why some corporatjmng higher wages to their workers than
others, it was found that differences in wages gamally be explained by differences in
capital intensity, productivity, firm size all stgtically significantly explain wage variability,
which is in line with previous empirical researaiddheory.

The additional insight into the topic offered bystipaper is an attempt to model relations
between corporations using spatial econometricnigcles. Proximity of corporations is
defined as an average of shares of the same owesegr in different joint stock companies.
In this sense, a special “capital world” connetyivhatrix has been developed where measure
of geographical distance is replaced by “capitatatice”. Although there are still open issues
on the method of calculating n element of the cotiméy matrix, results reveal that stock
owners do matter in the process of wage settingii stock companies in Slovenia. Another
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finding is that these companies are not independadt hence standard (OLS) estimation
procedures are not valid in similar cases.
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