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ABSTRAKT

Diplomova prace pojednava o konvergenci mzdovycklagd mezi 21 vysplych zemi
v obdobi 1961-2006. NaSe pojeti konvergence seaopiSamuelsonovu (1948) hypotézu
vyrovnani cen faktdr produkce mezi ekonomikami (Factor Price Equalazatiheorem).
Déle se zabyvame nadnarodnimi spotstmi a jejich funkci v snizovani rozililve
vybavenosti produthimi faktory a roviz i jejich vlivem na produktivitu a mzdové naklady
v hostitelské zemi. V empirick&asti testujeme doposud pémé ziidka zkoumanou
hypotézu konvergence mzdovych nakiaNase vysledky potvrzuji, a to pédmé vyznameg,
hypotézu konvergence mzdovych nakiaal to jak v pipadt jednotlivych zemi tak i pro
panelova data. Dale odhadujeme, Ze &stiedni a vychodni Evropy majigd sebou obdobi
piiblizng 10 CR, Mad) az 15 let (SK, Pol) k tomu, abygsly od konkurenceschopnosti
zaloZené na nizkych nakladech a mzdach ke kvalitaialoZzené konkurenceschopnosti.

ABSTRACT

This diploma thesis focuses on labor cost convargieWe interpret convergence within the
framework of Samuelson’s (1948) Factor Price Egasibn Theorem, in which free trade
equalizes factors’ reward. Further, we considerrtile of multinational enterprises as they
serve as mediators of factor price convergencerdéysterring factor endowment and by
affecting productivity and wages in the host coynfiinally, we empirically test convergence
hypothesis by applying unit root tests for a gramip?1 industrialized countries for 1961-
2006. We have found that labor costs convergensarisingly well supported by the data
both for individual countries and for panel datamifrly, we estimate that counties in
Central and Eastern Europe have 10 (CR, Hun) tgedbs (SK, Pol) to move from low-wage,

low cost based competitiveness to quality-basedpetitiveness.

Keywords: Labor Costs, Convergence, Factor Priagakzpation
JEL classification: F 11, F 43
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Introduction

I. Introduction

Increasing international trade, reduction in trbderiers and continuing economic integration
are likely to be stimulating for the convergencegass of labor costs and wages. This is
especially true for the European Union given itséasing mobility of firms and production
factors as well as its far-reaching political armbreomical integration. Still, the effects of
these processes on labor costs and on their canvegare rarely studied, in particular, as
contrasted to the large body of literature on outmnvergence (e.g. Barro and Martin 1991,
Mankiw et al. 1992, Evans 1996). We would like tadbe this gap and focus on how labor
costs evolve in the long-run.

One of the reasons why it has been studied legsidrely is the fact that economic theory
does not concentrate on wage (labor costs) conweegan sense of providing a coherent
theoretical framework. Nevertheless, there are pmgsibilities for studying labor costs
convergence on theoretical basis. First, the agproge pursue, is to interpret labor cost
convergence in terms of Factor Price Equalizatibeofem (Samuelson 1948). The second
possibility involves studying labor cost convergeras a part of real convergence based on
conventional growth theory and on productivity driéntial. We have chosen the first
approach as the European Union is a suitable arethd Factor Price Equalization Theorem
based on its long history of economic and politio&gration, its similar factor endowments,
and creation of free trade area including elimoratof trade barriers (1968), common

currency (1999) and ongoing effort to creating canmmarket.

1.1 Motivation for studying labor cost

For international comparison of wages is usefypéoceive labor costs from the position of

multinational enterprise which is assessing coesteccording to their labor costs levels to
make a decision where to locate production facik®yobal companies compare labor cost
carefully across countries in deciding on theireisients. According to KPMG (2004) labor

represents 56 to 72% of location-sensitive costsnanufacturing and 75-85% for non-

manufacturing. Given such a high share of labahécosts of production process, it is not a
surprise that low wage countries enjoy strong imflaf foreign investments and stand at the
center of offshoring or overseas sourcing busin€ksre is widespread evidence that labor
cost and unit labor cost are key determinants i@idgm investment to low wage countries (e.g.
Bevan and Estrin, 2004). In 2005, labor costs enGentral and Eastern Europe (CEE) are 1/2
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(Slovenia) to 1/7 (Latvia) of those in EU-15 averagbraham (2000) states labor costs are
widely perceived as a key determinant of intermaticompetitiveness.

Furthermore, entrepreneurs are seeking to takengatya of labor arbitrage-a process of
shifting from expensive to cheaper labor associatgl the shift of location of production.
Dunning (1993) identified labor costs as a key fioradeterminant for efficiency seeking
multinational companies. In other words, locatidpduction is a part of corporate strategy.
To exploit the cost advantage of low wage hubs aaghNMS, it is critical whether such
competitive advantage is time persistent, or host ¥all the labor cost differential narrow.
For instance, The Economist (2003/369) predicts th#afurther threat to eastern Europe’s
offshoring business lies in the forthcoming entmoithe EU of countries like the Czech
Republic and Poland. That is sure to narrow wagéetkntials with the rest of Europe and
eradicate much of the rationale for offshoring tér

Costs are a major factor influencing the costsaafdg produced by a country relative to those
of its trading partners and consequently its irgsgéamal competitiveness (Dean and Sherwood
1993). Moreover, as claimed by Eurostat (2001)bdtacosts considerably influence the
choices of political, economic and social decisimakers, as they account for some two-thirds
of the production costs of goods and services. bla@e knowledge of labor cost levels is an
essential tool in the strategic planning of investin production, employment policy or wage
levels in collective bargaining. “

For decision makers are then labor costs impottaahsure they are kept under control in as
they are one of the key predictor of inflation gepash model) as the share of labor costs is
approximately 2/3 of the total value addedimilarly important are labor costs for
unemployment. In addition to that, wage, a princigamponent of labor costs is the major
determinant of workers welfare and standard ofnflyiwhich also projects to aggregate
demand etc.

1.2 Definition of Convergence

The convergence hypothesis has become an intrigapig for research and is being applied
to number of studies of including income, produtfivprice level studies of convergence.
Hence, there are also several approaches andtiefinas well as methodologies for testing

convergence. Intuitively, the general definitioncoihvergence is that the difference between

! The labor share in costs for the private US busimsestor (excluding government enterprises) aver&ége
percent over the 20-year period from 1982 to 2@I1S(2006). This implies the very central positidnlabor
costs on firm’s profitability.
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two variables decreases and ultimately becomes Eermally, two random variableg and
X, converge (in probability) if

im P(y, - x| >8)=0

where & > 0. As far as empirical testing concerns, the mainddig line is between cross-
country and time-series approach. We prefer the-8eries approach, which examines the

long-run relationship in movements of labor costsMeen countryi and country . In other

words, we ask how persistent is the differentidiMeen countries and sample average (EU-
15). If the stochastic convergence is to take pldioe differential between countriyand

country j cannot contain unit rott

Our analysis is divided into five chapters. In #ezond chapter, we describe Samuelson’s
(1948) seminal Factor Price Equalization Theorerickv proposes a framework in which
flows of goods replace immobile factors of prodoetand equalizes factors’ reward. Third
chapter considers the role of multinational eniegs and mobility of capital as a bridging
elements between countries capable of transfeteaignology and knowledge capital. In the
fourth chapter we consider the role of nominal aedl convergence and difficulties
connected with making reasonable international @mpn. Finally, in the fifth chapter we
empirically test labor cost convergence applyinghbadividual time series tests and panel
data approach. This will be done for EU-15 as wslifor countries of Central and Eastern

Europe.

% The term unit root refers to a solution of differerequation that needs to be within a unit cirotesblution to
be stable, i.e. to ensure convergence (see Enélgss Chapter ). We will discuss definition of cangence and
methodology of time series test in section 5.1 %6d
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II. Factor Price Equalization

Obvious starting point for discussion of factorcpriconvergence is Samuelson’s (1948)
seminalfactor-price-equalization-theorerfFPE) that postulates necessary conditions under
which flows of goods replace immobile factors obguction and equalize factors’ reward.
After presenting principal features of the FPE mode will discuss consequences when
some of the rather stringent assumptions are rélaxe point to more recent approaches of
New Trade Theory. Then we focus on the mobilityprdduction factors and, toward the end,

we review the FPE literature.

2.1 Factor Price Equalization Theorem

Hardly any discussion of international trade daresto begin with the fundamental law of
comparative advantage that claims that trade maiselbased on relative and not on absolute
efficiency in production. Such an advantage maydatinological as in Ricardo’s model or
based on factor-endowment. The factor endowmenteitaatte based on work of Heckscher
(1933) and Ohlin (1933). These authors stress itapoe of factor endowments in
determining patterns of trade and have facilitatethate on trade and its impacts on the
earnings of the factors of production. Ohlin argties trade would bring factor prices closer
together but not necessarily equalize them.

Samuelson (1948) builds on their work and formalisafficient conditions under which
factor prices will eventually become equal. The tegris of these models is called
Heckscher-Ohlin-Samuelsonodel (HOS). HOS is a general equilibrium moded as will
become clear, it implies trade in goods and mgbitit production factors as perfectly
substitutable. In what follows, we present the $@spversion in 2-2-2 case-two countries,
two factors of production (capital and labor), tprducts as presented in Samuelson (1948)
and Hong (1996).

2.1.1 Assumptions and Implications

1. Production function is linear and homogenous withnstant returns to scale;
technology is identical for both countries. Mardipeoductivity of factors is positive
and diminishing. Unlike the comparative advantagelets of Ricardo the assumption
of identical technologies ensures that access ¢tbhntdogy is not the basis of

comparative advantage.
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2. Factors of production are homogenous and theréémter endowment is determined
solely by quantity.

3. Factors are in fixed supply, mobile between indestwithin a country at no cost and
internationally immobile.

4. Perfect competition in the goodand factor markets, no transport costs or bartiers
trade. Hence, commodity prices are equalized athessountries.

5. Goods can be divided along the factor intensityatTimeans that products differ in
their factor requirements (capital, labor intenkidoreover, it is assumed that there
are no factor-intensity reversaind that the number of goods is at least as highe
number of productive factors.

6. The factor endowments among countries are suffigiesimilar. This implies that
both countries produce both goods under free ftade.

7. Finally, consumers have identical preferences;rtdemand is homothetic ensuring
that the proportion in which goods are consumedeiermined by prices and not by
income. In other words, if the commodity prices @&gualized, then for given
proportion of world income a country has, countrgggregate consumption equals
exactly its proportion of world income.

Assumptions 1 to 7 ensure that international tledels to factor price equalization. Figure
2.1 describes the mechanism in 2-2-2 case. It siwa$ox diagrams of factor endowments
with dimensions labor (L) and capital (K). Furthiéishows for each country a contract curve-
a set of points with efficient production of botleagls Y and X for two countries. For
Country 1 it is QOy line, for Country 2 @’y line. In autarky, a country can produce anywhere

on its contract curve. Country 1 produces at pSiahd Country 2 at point S'.

% In original version, services are disregarded; éxew, as long as same services are tradable &athe extent
in both countries and countries do not specializerésults remain unchanged.

* Factor intensity reversal means that given prothete exists no wage/rental ratio such that proiducapital
intensive for higher return ratios and relativelipdr intensive for lower factor return ratios.

® Put it differently, endowments have to lay wittiie same diversification cone- a set of all faetedowments
consistent with production of two goods and costimizing production methods. See Deardoff and Qaura
(1990) for more on this issue.

® Contract curve consists of tangential points ofjisants of production of goods X, Y and hence & et of
points with marginal rates of technical substitntaf K and L equal for both goods i.e. there is pegibility to
relocate factors of production in order to increpeeduction of one good keeping the amount of séaqmwod
constant.
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Figure 2.1: Factor price equalization

Country 1

\ Country 2

S’

05 L

Production in Country 1 employs more capital-inteesmethods of production for both
goods. More capital per unit of labor is used iergwsector in Country 1. This can be seen
from the slope of lines $0S'0, and S, S’0’y respectively, and therefore relative price of
labor will be higher in Country 1 than in Countrya@d the price of capital will be relatively
higher in Country 2 than in Country 1. If countraggsen up to the free trade, then according to
Heckscher-Ohlin theorem Country 1, where capitatelatively cheap, exports the capital
intensive good Y and Country 2 (with relatively apdabor) exports labor intensive good X.
Country 1 moves along its contract curve towagdvbile Country 2 expands production of X
and moves toward {‘ This is accompanied by increasing price of capated labor in
Country 1 and 2 respectively. At the free tradeildaium, flow of goods equalizes prices of
goods X and Y.

Figure 2.2 depicts possible trade equilibrium T @hdThese points lie on the same line and
T0'y and TQ are parallel (isoquants of production not showf.these points factor
intensities (K/L) in industries equal across comstr Assumption of identical production
functions with constant returns to scale impliesiadiged marginal products, and hence
equalization of real factor rewards.

This was formalized into Stolper-Samuelson Theo@amuelson 1948), which declares that
if relative price of good increases (good Y for @oy 1), then the real returns to intensively
used factor increase (capital for Country 1), widetor price of the other declines (labor).
For Country 2 the shift in regime from autarky ted trade means export of labor intensive

good X and therefore the price of labor goes uper@y, price of labor (and also rental price

6
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of capital) converges. Trade is hence a perfecstgute for factor mobility. As long as there
are trading equilibrium such as T and T’, the fagidce will be equal both relatively and
absolutely; marginal productivities of capital amhl wages across countries are equalized.
Equalized factor prices are then compatible witttidaand commaodity market clearing; FPE
is Pareto optimal.

There are several points worth mentioning. Firstthe trade equilibrium, as said above,
industries have same factor intensities. Therefarthe Figure 2.2 points T and T’ line on the
same line going from the origin @nd lines T'0y, TO, are parallel. However, identical factor
intensities cannot be reached for any arbitrary oation of production and therefore the

FPE is not always fulfilled. Let us assume thatld/demand for good X has increased.

Figure 2.2: Free Trade Equilibrium
K Country 1 yO

Country 2

Both countries raise their production of good X y®apward their contract curves towards
0y and 0y). Factors of production shift from industry Y tedustry X. For sufficiently large
increase in demand, Country 2 will reach &d become fully specialized in the production
of X. At the same time, Country 1 produces at Eth# demand increases even further,
increase in demand and relative price of X Coufitig somewhere between points E apd 0
and factor intensities differ since Country 2 cansloift any factor from industry Y to X.
Since Country 1 is relatively labor scarce, thatreé price of labor will go up beyond point E

and the FPE will no longer hold.
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Set of factor endowments for which identical fadtaensities can be reached (and in which
FPE does hold) is called cone of diversificatiohisTis a set of points for which
1. Both goods are produced in both countries.
2. Economies employ all of their resources (domestimahd=domestic supply, factor
markets clear).
3. Firms minimize costs (optimizing employed factaemsities) for each sector.

4. Goods market clears (world demand=world supply).

For these endowment points under no factor mobifidgle is able to replicate a situation
which is identical to free movements of factors drehce in which factor rewards are
equalized.7 However, the cone of diversificatioREFset) is restricted and it depends on the
relative factor endowments between trading partnéfsre the relative factor endowment
“too” different, factor price equalization when niog from autarky to free trade does not
occur. The level of difference is conditioned bothendowment (initial factor prices, isocost
line) and on technology (isoquants of productid).the concept of cones of diversification
Samuelson (1948) has formally shown that convergehdabor costs is likely to be expected
for countries that are similar in factor endowment.

Second, Figure 2.2 suggests that the greater ffeatice in initial factor endowments, the
greater the probability of complete specializataonong countries. If Country 2 were even
more labor abundant, then its contract cury®,Owould shift eastward. The area with
equilibrium trading points under incomplete spaezalon and constant capital would then
decline. The diagonal ling@, can then eventually blend in with the TT’ line a@duntry 2
would fully specialize in labor-intensive productidNo points of trading equilibrium under
incomplete specialization are then possible; fagtme equalization does not take place.
Third, even if the FPE does not occur, trade stdtreases differences in factor prices.
Country 1 as relatively capital abundant exportpite&intensive goods and the price of
capital goes up. The same is true for Country 2revlmice of labor increases until the
complete specialization in the labor-intensive goodt point Oy is reached. In this sense,
product trade is an indirect competition betweea same factors in different countries.
Samuelson (1971) presents a slightly different maaeynamic Specific-Factors Model, in
which each sector uses a productive factor not usede other while both make use of a

factor that is freely mobile between sectors. Fomneple, agriculture uses land,

" These points are also called integrated equilibrifee Appendix for a description of cone of diviaration.

8
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manufacturing capital and both industries emplothinisector mobile labor. In such setting
transition from autarky to free trade will inducarfpal factor price equalization in the sense of
a reduction in factor price differences among coestrather than complete equalization.
Such a tendency we shall call factor price conwezge(FPC). This has been known to
Mundell (1957) who postulated that perfect mobilifiycommodities causes equalization of

commodity prices.

2.2 FPFE reconsidered

Presented model provides a strong prediction ativeuevolution of factor rewards given free
trade is allowed. As the model is logically cornsmtand yields remarkable results, we have
to consider look on its relevancy especially imteiof assumptions.

Some of the biggest shortcomings include the assangpof constant returns to scale and
perfect competition in international trade. Untdw, we assumed that trade is explained by
comparative advantage either in technological difiees or in factor endowments. Following
this reasoning trade should be greater the gréagetifferences between countries. However,
empirical evidence speaks more in favor of the sgpqsee Greenaway and Winters 1994,
Chapter 3). The stylized facts show that the miyjaf trade takes place between countries
similar in technology and factor endowments. EU,AU&d Japan account for a higher
proportion of world trade than their proportionvadrid income (Keller et al. 2003). Likewise,
the intra-industry trade, a country simultaneouskporting and importing products of the
same industry, accounts for phenomena that compai@vantage fails to explain.

Finally, yet importantly, multinational firms ar@aking considerable share of international
trade. They enjoy firm specific advantages andeasing economies of scale, which are
central explanation of specialization. Altogetheiseems natural to enhance the analysis of
factor price equalization under imperfect competitand the economies of scale and consider

the role of multinational enterprises.

2.2.1 FPE in New Trade Theory

Increasing returns to scale and imperfect competita international trade are a phenomenon
largely proposed in New Trade Theory. For us iskiaeconcern how, if at all, will the results
of FPE be modified in models with increasing retuta scale and imperfect competition.
These aspects were principally developed by Helpmat Krugman (1985). They pay
attention to the fact that that: &conomies of scale provide an incentive for speeiibn

and trade over and above such reasons as intemaltidifferences in factor endowments.”
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(ibid: 131). This fact complicates our analysisaisense that trade equilibrium without FPE
can arise; unigueness of FPE solution is usualiypreserved.

There are several approaches how to include inagasturns to scale into FPE. One of them
regards increasing returns as being external tditims in given industry. This allows us to
keep the assumption of perfect competition in pobaoarket. Under such circumstances, the
FPE set is defined and therefore can be shown fiwabr prices can be (not must be)
equalized. On the contrary to the previous casgethre several patterns of specialization and
trade permissible, factor content of trade is noiquely determined. Intuitively, we can
imagine an example when labor costs in Countryell@wer than in Country 2. According to
Stolper-Samuelson Theorem, Country 1 should pradticet all, then at least some of labor
intensive good X. Nevertheless, due to decreasweyage costs of production in the
production of X, Country 2 can produce all of X hviexternal economies despite cost
disadvantage in labor supply.

The other approach in modeling wage equalizatiorNTAT concentrates on contestable
markets, where given the threat of entry from pidrrompetitors monopolistic firms are
forced to charge average cost prices. Since therstdl increasing returns to scale in some
industries, the production in these industries Wl through trade located in one country. It
can be shown that as in previous case there aréptauequilibriums possible with no
necessary equalized factor prices.

Until now, we implicitly assumed that all of proditt goods are tradable. To include non-
tradable commodities such as some of services,saenge that they are produced with the
same factors as tradable ones. If trade equaladsrfprices, also prices both of tradable and
non-tradable goods will be equalize. However, aarbeff and Courant (1990) prove, the size
of cone of diversification is adversely affected the number of non-tradable commaodities.
Hence, the likelihood of FPE decreases as the nuofb@on-tradable goods increases. This
has important implication. If nowadays many of s&¥8 are becoming tradable, the size of
cone of diversification grows and the likelihood EPE rises owing to the trade effect of
services. Especially for the EU trade in servigést least partly approved, would mean
considerable impetus for FPE.

In the New Trade Theory models FPE analysis waergéimed beyond two countries, two
goods case. Helpman and Krugman (1985) deal witltipteu countries and goods and
conclude that it does not alter results as longaamtries are not too different in their factor
endowments and the number of goods at least egaalie number of productive factors. If
countries differ, the equilibrium arises with mahan one cones of diversification. Then the

10
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countries within the same cone tend to reach FR&alzation of factor prices between the
cones does not happen. Deardoff (2001) exploresh@heconomic growth tends to induce
countries to the decreasing number of cones, thibased on assumption that factor
endowment is not constant, rather it evolves iretitdis results prompt that in neoclassical
growth model there is no evidence that economionvtroshould bring countries’ factor

endowments closer together. Multiple cones aressaeg. This has two implications. Firstly,
as economic growth is not, on average, likely tmdfactors endowments closer together
then one of the key assumptions of FPE remainslfileid. Then we may observe little

convergence or even divergence even in the long $enondly, it makes sense to explore
convergence in a broad sample as well as in sulplsamand this way search for groups of

mutually converging countries which are not todedént in their endowment.

2.2.2 International Mobility of Labor

International trade is certainly not the single reeuof labor cost convergence. Relaxing
assumption of internationally immobile productiactors, flows of either labor or capital is
apt to exert influence on factors’ reward. Robemindell (1957) formalized this idea: a
perfect mobility of factors results in factor priegualization and, even when commodity
movements cannot take place, in a tendency towamehnmdity price equalization.
Additionally, international flows of productive frs at the same time lead to convergence of
factor endowments; similarly international flows td#chnology lead to convergence of
production technology. Altogether, mobility of facs make countries more similar and hence
draw nearer to common cone of diversification.

Economists usually agree on the fact that impaanmjration on the average standard of
living is positivé and a majority of studies has found positive @ftet economic welfare of
the destination country (Kleinman 2003). At the satime, there are consequences on
distribution of income, which depend among othartsflexibility, openness to world trade,
degree of regulation. Magnitude of economic gakysaeads with the degree of migrant labor
complementarity. Assuming constant returns to scatemigrants will affect economic
growth in the long run only if they are differembin the existing labor force in terms of their

mix of skill, otherwise they just augments the pagan.

iy migrant by relocating from a place where sheeisslproductive to a place where she is more privauct
increases production and hence she benefits sthofliving of the community as well as of her own.
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Most studies conclude that the overall economicaictg of immigration are positive, yet
relatively modest (Smith and Edmonston 1997). Haweeven if the overall balance is
positive, there can be some groups with labor faregatively affected. Fears arise that
particularly low skilled migration may adversely feddt position of their domestic
counterparts. For USA, Card (1990) detected thatetlis only a weak relationship between
native wages and the number of immigrants botlskdled and unskilled workers on state or
city level. For UK, Dustmann et al. (2002) conclubat any strong evidence that immigration
has any large adverse effect on employment or wagesissing. Also studies by Borjas
(1994), Hanson and Slaughter (1999) and Friedbady Hunt (1995) confirm that factor
prices are rather insensitive to migration. Kleimn{éid) therefore deduces that consistent
with a large body of evidence for other countries tears of large and negative employment
and wage effects on the resident population areasity justifiable.

Regardless how important labor migration theoréficseems to be, empirical evidence does
not back it as a one of the key variables of FPEhaeics. Certainly, there are obstacles both
formal and informal to perfect mobility of laborn@he other hand, second production factor,
capital, is highly mobile, that way can substitfiee labor mobility in adjustment towards
FPE, and it may even be the case that mobilityapfital influences labor cost more than

mobility of labor.

2.2.3 International Mobility of Capital

Mobility of capital belongs to leading charactadastof globalization (UNCTAD 1998). Its
movements should ensure efficient allocation ofoueses and eventually equalize risk-
adjusted rates of return on capital globally. ldlidn to that, capital mobility contributes to
higher rate of accumulation (augmenting capitabtabatio); it transfers technology and
operational procedures.

It is necessary to distinguish between various kiofdifactor mobility that, in fact, can sway
convergence to divergence aride versaShort-term financial flows comprise of volatileca
liquid capital primarily based on acquisition ofsiruments traded on financial markets.
Although capable to contribute to long-term produtt growth, it is usually assumed they
are less vigorous in decreasing variation of ladmsts. In some cases, they can be detrimental
to trade balances, exchange rates and subseqteettiy economy as a whole.

Foreign direct investment (FDI), on the other haar@, connected with flow of real resources

aimed at yielding long-run profit on investmenteyhare presumably less volatile, and can
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bolster convergence by facilitating technology $fans and spillovers and hence increasing
productivity of labor. Their importance is cleasr £xample the World Bank (1996) considers
FDI as a driving force behind economic convergerdereover, flows of capital affect

differently both recipient and country of origin catherefore are especially relevant for
potential convergence of labor cost. For thoseoressgve will devote complete next chapter to

exploration of FDI and multinational enterprisesl dneir effects on FPE.

2.3 Factor Price Equalization-Survey of Literature

Now, since we have discussed the FPE model, wdirzalty in a position to turn to the
empirical examination of factor price equalizatitve focus on Stolper-Samuelson Theorem

and then on empirical evidence for or against fagtiwe convergence (equalization).

2.3.1 Stolper-Samuelson Theorem

This theorem is a necessary condition for Samu&ds®48) version of FPE. However,
Samuelson’s successors have extended FPE for smgeeeturns to scale and imperfect
competition and permitted factor price equalizatwithout it. Besides, rather than for
equalization as a long-run equilibrium empiricaldsés look for factor price convergence as a
process possibly leading to equalization.

Helpman and Krugman (1985) as well as Brown et1893) question the Stolper-Samuelson
Theorem and have shown both theoretically and ecafly that reward of country’s scarce
factor tend to increase rather than decrease gaices from increasing returns to scale can
accrue to all factors including the scarce one. Forth America Free Trade Area Brown'’s
study comes to the identical results for differated products and imperfect competition.
Thompson (2003) in his survey of trade models (ditlg various types of market
competition, models with specific factors of protloc) concludes that beyond two factor
model there is no presumption that for a countgérwill force the reward of its scarce factor
to decrease. Hence, empirical evidence suggedtfoth8amuelson’s original model, support

is rather limited.

2.3.2 Factor Price Convergence

To explore FPE, there are two major directionsesearch. The first set of studies focuses on
FPE across group of countries. For OECD countriezkhvari and Rassekh (1989) find

significant evidence of factor price convergenceagyregated manufacturing data. Trade
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openness was found as the strongest factor thailmaed to decreasing wage variation. Jung
and Dorodian (1995) use Johansen’s cointegratiamdwork for testing labor costs
convergence in manufacturing for eight OECD coestriand “they find support for
convergence.”

Davis (1992) examines convergence across indusirideveloped and developing countries
and concludes that despite a trend to common meanodinternational trade, convergence is
to a large part reserved to rich countries. SinyiJditerature does not show any long-run
convergence trend between developed and develapungtries (UNCTAD 1998). O’Rourke
et al. (1996) concludes that convergence has beemowktrated both by convergence of
relative factor-price as well as relative scaratyabor and land between 1870-1913 for USA,
Sweden, Australia, Germany, UK, France, DenmarkeyThssigned such development to
increasing integration of world markets where tragk¥ved as a substitute for factor
migration. For the successive periods evidencensiderably weaker.

The second set of studies tests FPE across regfoparticular country. Results vary; the
hypothesis of convergence finds little support agued by Tomuira (2005) for Japan,
Bernard et al. (2002) for United Kingdom, Bernardi é&Schott (2002) for the USA. These
studies reject the hypothesis tladit regions within the country face the same relatactor
price. For the case of UK, three distinctive regigorices were found. Besides different cones
of diversification, disparities in wages emanatenfr heterogeneous products or region-
specific differences in total factor productivityual to of distinctive technologies and
immobile factors of production. For USA, Bernardda8chott (2002) uncover that wage
difference across regions increases with the diffee in industry structure and likewise they
discover at least three different cones of divargifon for USA. The fact that there are
persistent wage differences and with different sidu mix authors explain by different
exposition to international trade. On the other dhawebber (2001) investigates wage
convergence among 57 EU-regions between 1980-94ianfinding supports the hypothesis
that economically integrating economies face a @egjvely similar level of factor rewards.”
To my knowledge, literature does not deal with plessible discrepancy of results in FPE
studies among countries and within individual ®atPotential explanation may be the
distribution of region in different cones of diveication. For example, Prague and Northern
Bohemia differ in factor endowments as well ashia production and therefore the FPE is
unlikely. On multinational level such regional dispies balance mutually vis-a-vis similar

regional structure and the overall picture turnsdovergence.

14



Chapter 11 Factor Price Equalization

2.4 Summary

Factor Price Equalization Theorem provides a cdeawer for the evolution of factor rewards
under international trade. If FPE holds, than treergmal productivities of capital and real
wage are identical across countries. We have pieg&amuelson’s original construction and
reconsidered it by the lenses of New Trade Thaatyile in the former model equilibrium is
unique with the identical set of factor prices ol the countries, in the latter case
equilibrium with FPE is just one of the possibletammes. It seems plausible that due to
numerous existing cones of diversification, fagboice equalization through the process of
convergence arises among groups of sufficientlyilamcountries. This idea was also
acknowledged in the survey of literature, where thedency of real factor rewards to
converged was confirmed mainly among countries eypd) similar technologies, having
similar factor endowment with mutually low barrigcstrade. Role of labor mobility does not
seem to be an important determinant of labor castergence.
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II1. Mobility of Capital, Multinational Enterprises and Factor
Price Equalization

Mobility of capital and multinational enterpriseddE)° are worth considering in the process
of factor price equalization. Besides internatiotrade, they represent a bridging element
between countries; they promote closer linkagesngmeconomies and have potential to
transfer factor endowments (technology, experésew-how etc.). They serve as mediators
of factor price convergence. Therefore, considebiotip foreign direct investments (FDI) and
multinational enterprises enriches our analysisvay elements which steer economies (their
cones of diversification) closer together and whsabsequently contribute to the factor price
convergence.

Multinational (transnational) enterprises, majagirators of FDI, are becoming increasingly
prominent in the world’s economy. In 2000, worldén largest MNE produced nearly one
percent of world’s GDP and one hundred largest MME& responsible for more than four
percent of world GDP (UNCTAD 2002 in Mundler 2008).addition to, MNE grow rapidly
and spread their activities on worldwide scaleislinot a surprise that FDI reflect more
prominently the linkages between economies thaernational trade (e.g. Cuyvers et al.
2002).

Our discussion will proceed as follows. First, weetty consider types of FDI and their roles
in host country. Then, we focus on what the thesays about capital flows and their impacts
on FPE. Survey of literature follows in order taaqtify consequences of FDI on wages and

productivity in recipient countries. Finally, th#exts on home country are considered.

3.1 Foreign Direct Investments
Foreign direct investments can be generally inetgal in two ways. The first one considers
FDI as a flow of capital from home to host courdri#hese flows transfer ownership in the
host country and are included in the balance ofhgats as flows and stocks. The second

approach regards FDI as regular operations (pramycsales etc.) of MNE’s new affiliate

°As multinational enterprises, we consider firmshaiwn operations in more than one country. Conttary
them, national enterprises (NE) perform own openatim just single country. For this reason a Czith
exporting abroad and employing local distributdwsré is not a MNE. As foreign direct investment, thiek of
activities performed by MNE to secure assets abrBbuv of physical capital is not necessary-FDI may be
source of additional finance to the host countryotighout the chapter, we focus primarily on the .FEHort-
run financial flows, speculative capital or porifoinvestment certainly deserves attention as imeflthey are
usually regarded as less conducive (sometimes prarenting) to convergence and we will not disciingsn
unless explicitly stated.
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after the acquisition has taken place. Perhaps,ldlier conception is more relevant for our
subject as convergence is result of activities enatthan result of sole investment flow.
However, as Lipsey (2002) notes, this second aspettbstantially more difficult to control
for, as the data are not always available.

From the point of view of host country, FDI are idible according to their position in the
production chain. We distinguish between verticad aorizontal investments. For horizontal
FDI, production is located in parent company angrimduction plants abroad, all focusing on
similar set of activities. Vertical FDI, in conttasexploit international factor price
differentials; operations are divided into the ropsatter services and production. While the
former manages firm’'s knowledge assets and sugportions (skill intensive labor) in
countries, where skilled labor is relatively chaapiee latter focuses mainly on production of
output (manual labor) in low cost countries. Inestivords, activities are located according to
their factor intensity.

Empirical literature agrees that horizontal FDI #re most abundant of all FDI and that most
of them take place between developed countries.ekample, Markusen (1995) calculates
that more than 80 per cent of FDI is directed ttustrialized countries. Market size, distance
and trade costs explain these flows satisfactoniil. Factor price differences (wage
differences) did not turn out to be an importartedminant of horizontal FDI (Brainard 1997,
Gaston and Nelson 2002). Therefore, models of bota FDI usually employ assumption of
equalized factor prices (see Claro 2005).

For vertical FDI wage differential is essential. Ipfean (1984) in his seminal model of
multinational enterprises shows origination of mait FDI. Since there are cross-country
differences in factor endowments, there are alesszcountry differences in factor prices (no
FPE). Labor cost differential enables MNE to takivemtage of geographical division of
production, which is at the outset catalyzed throE®I. In equilibrium, capital mobility has
equalized real factor rewards as well as enlargetbf endowment set.

Regardless of particular type of investment, FRetthree main functions in the host country.
First, MNE as originators of FDI possess so-cakadwledge capital (e.g. Dunning 1977).
This is a firm specific advantage such as technglotanagement skills, scale economies etc.
enabling MNE to successfully compete abroad. Alaanfirm and emphasize the role of
knowledge rather than capital as key componentvastment flows (e.g. Markusen 2002).
Second, some parts of knowledge capital may spér @0 domestically owned enterprises
making them more competitive and also providindpteg linking of the host country to the
world economy. As it has come clear from the secomapter, convergence of employed
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technologies is one of presumptions for presencthénsame cone of diversification and
hence for convergence of factors rewards.

Third, FDI may provide an additional source of talpallowing investment beyond the level
of domestic savings and expansion of host countodyction. Inflow of capital leads to
switch of production methods and to convergendaabr endowments and factor intensities.

3.2 Factor Price Equalization and Mobility of Capital

As we know from previous chapter, Heckscher-Ohlam8elson (HOS) model assumes that
factors are internationally immobile; yet, traddl siqualizes commodity and factor prices. In
the following, we focus on the complementary sitwat namely whether capital mobility
alone is in “2-2-2 HOS world” capable of achievifgctor price equalization even if
international trade is prohibitéd.This question was for a first time formally anseery
Mundell (1957) in his article on capital mobilityné factor price equalization. In the
following, | present treatment by Hong (1996, Cleafdt5).

Let us assume that free trade has ensured FPEn#otdpital and labor internationally
immobile. Such equilibrium is depicted by pointrEthe Figure 3.1. Further, we assume that
Country 2 imports capital-intensive good Y and expdabor-intensive good X. In such a
case, removing barriers to capital movement doeswdace any flows since returns to factors
are already equalized. If now relatively less agbundant Country 2 imposes a prohibitive
tariff on capital intensive good Y, the price ofriées relative to the price of'X There is no
trade at all in 2-2-2 models. Subsequently, Stefmmnuelson effect takes place: factors move
from labor-intensive industry that produces gootbXapital- intensive industry producing Y.
As a result, there is an excessive supply of lalimorexcessive demand for capital. Production
of good Y grows and that of X declines, country m®wown along its contract curve to
autarky point A.

9 The HOS 2-2-2 world refers to the model presentethe preceding chapter including all the employed
assumptions. The only modification is prohibitioninfernational trade here. See section 2.1.1 inptlegious
chapter for the comprehensive description of tlsei@ptions in original model.

™ Model assumes that Country 1 does not responé\ynig a counter tariff, the tariff increase islateral. If
ere is a response, capital flows cannot equaligeifaewards since the interest payment to Couhtwill be
subject to these trade impediments.
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Figure 3.1: Capital Flows-Country 2

o} L
In autarky, relative factor intensity K/L has fallen comparison to free trade equilibrium, i.e.
marginal product of capital increases and the mafgoroduct of labor decreases. As there
are no impediments to factor movement, Country pysninflow of capital and factor
endowment set is enlarged by the additional amaintapital that equalizes marginal
products in both countries. Factor endowment sgiaeas to (.0’ ,K. For graphical
tractability, although results are valid generaityis comfortable to assume that Country 2 is
small relative to Country 1 so that marginal pradinere remains unchanged and thus also
factor proportions and commodity prices. In equilim then, factor proportions in HOS must
be the same and hence the new equilibrium, E’ dresitersection of EGand line parallel to
0,E. Factor flows from Country 1 to Country 2 haveuaed both factor rewards and
commodity prices even without free trade. It is @otcoincidence thatgeteris paribus
Country 2 consumes the same mix of goods as unglettfade (commodity prices and factor
rewards remain unchanged); however, now Countrgetis to increase production in order to
finance payments of interest to Country 1. It carshown that these results are applicable for
any positive value of tariff as well as that theg endependent from size of trading partners.
In the line of presented argument, we can imagna¢ tabor scarce Country 1 introduces a
tariff on labor-intensive good X. As a result, griof X increases and owing to Stolper-
Samuelson argument marginal product of labor gramd that of capital falls. If there is a
perfect mobility of labor, labor force migrates @ountry 1 until marginal products are
equalized and factor rewards are the same. Thidt ieseven more robust than the one of
capital mobility. Since, if workers as owners obguctive factor settle in Country 1 and
consume their incomes there, results of FPE iglvaigardless whether Country 2 responds
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by levying a counter tariff on good Y. Mundell @iformulates these findings in the way that
trade impediments give rise to movement of productactors with the identical results as
unrestricted trade with factors internationally iofie. In “2-2-2 HOS world”, factor price
equalization is sufficient to ensure commodity erezjualization and vice versa.

Since we have discovered that capital flows alagige(t the assumptions of Heckscher-
Ohlin-Samuelson model) are capable of achievingofaprice equalization, international
trade is not a necessary condition anymore. It dkiable to explore what other, less
restrictive, models prompt about capital flows #adabr reward.

Brown et al. (2002) summarize theoretical implioa of capital mobility and survey
relevant models on capital mobility and factor redga Their study includes variations of
two-sector Heckscher-Ohlin-Samuelson model, SpeE#ictor Model or model with multiple
cones of diversification. Table 3.1 reports themdings. All but one model shows a non-
negative relationship between wages and capitivinfLet me briefly comment on some of
the models.

In the case of small country with two cones of dsifcation, capital inflow leaves wages
intact. This is caused by the fact that within s#aene cone, FPE holds and given the HOS
assumption, there are not any incentives for chfmtanove. Between the cones, FDI from
capital-abundant country to labor-abundant courtiyated in different cones will be
favorable to factor price convergence. Wages witwgand returns to capital fall while the
opposite happen in home (capital-abundant) couirirpther words, FDI raises capital stock
in a host country. For sufficiently large inflonguntry grows to different, higher, cone with

higher output and higher wages.

Table 3.1: Effects of FDI on Host Country Wages

Model (sectors x factors) Small Country| 2-Country Model
One sector (1 x 2) + +
HOS (2 x 2) specialized + +
Specific Factors (2 x 3) + +
HOS ( 3+ x 2 ) two-cone, diversified 0 +
Feenstra-Hanson (infinite x 3 Skilled labor i "
two cone, diversified Unskilled labor + -

Source: Brown et al. (2002: 51), small countryasimed as a country that takes prices as given
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The decrease in wages of unskilled workers in Rezasid Hanson (1996) is connected with
the change in labor demand as the least skillesl flam high wage countries are transferred
to the low-wage countries. Subsequently, these helsesme the most skill intensive there and
as result the relative demand for skilled laboreases causing wages of skilled workers to
rise and those of unskilled to fall in the host mioy. FDI expands production of skill-
intensive products in low wage country.

With the exception of two above-mentioned cased)lel'®&.1 shows that the majority of
surveyed theoretical models are supportive foridea that wages grow with the inflow of
capital. Brown et al. (2002: 9) therefore conclutiest: “...labor earning a higher wage as a
result of an inflow of FDI is a normal case, in @esence of knowledge that circumstances
are otherwise”. This is an encouraging result faw-lvage countries to catch up with the

high-wage countries as they enjoy large influxarefgn investments.

3.3 FDI and Wages-Survey of Literature

Having reviewed what the theory suggests aboutaldfpws and wages, now let us proceed
with a survey of literature. Before proceeding lfiert a word of warning is necessary. Despite
the current surge in research on MNE, there arenaoty definite answers, yet some stylized
facts are emerging. One of them is the fact thaipared to national firms, MNE pay higher
wage rates both in developing and developed camfe.g. Lipsey and Sjoholm 2004, Lipsey
2002, Doms and Jensen 1998). This seems to bel&®stablished fact, yet a curious reader
immediately goes further and asks

1. Do MNE pay higher wages than in NE fmteris paribusdentical workers?

2. Do higher wages in MNE spill over to NE?

3. If yes, are spillovers enough robust to transfasrgrowth of average wage level

Ad question 1.To answer this question comprehensively, the probdf the data availability
becomes even more troublesome. In order to makeanimgful comparison, one ideally
needs detailed information both for MNE and for W& detailed (employee) level about
skills, education, experience etc. To my knowledieee studies have well accomplished
such task.

The first study was made by Aitken et al. (1996)Ntexico, USA and Venezuela. They find
that MNE’s wage premium in all three countries agers around 30 percent for both skilled
and unskilled labor. Controlling for presence igthiwage industries, plant size location and

some basic worker’s characteristics does not Hlyiain size of the premium. Therefore, it is
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to assume that there is some part of the MNE wagm@mipm assignable exclusively to foreign
ownership. Results of Brown et al. (2002) pointtie case MNE pay higher wages even
when controlling for worker characteristics suctedacation, experience etc.

Lipsey and Sjoholm (2001) investigate MNE’s wagerpium on Indonesian industry level

data. They start with the finding that controlliftg education and ownership foreign-owned
firms pay 33 percent and 70 percent more for bhe \@hite collar jobs respectively more

than NE. Further, taking into account other undegycharacteristics (industry, location,

plant size, other inputs) they arrive at the cosioln that around one third of the premium is
assignable solely to foreign ownership. This mahas approximately 11% for unskilled and

27% of skilled wage premium can be attributed toB/#$ such.

Empirical evidence seems to suggest that MNE damvabor more generously than NE,
even above market wage. Of course, results haveetoonfirmed by successive studies;
nevertheless, the results are in this respect giogiiLet us now consider for a moment why
it may for MNE be rational pay higher wages.

Why do MNE pay higher wages?
The theory of efficiency wages (Katz 1986 , Stkind Shapiro 1984 ) offers an appealing
explanation that higher wage is a cause of highedyztivity, rather then vice versa. Based
on firm-workers relation, firms pay higher than ketrwages in order to reduce shirking, to
reduce turnover and cost of retraining and to cttilae most productive workers. However,
these reasons apply similarly for NE and theretaenot serve as a sole explanation. There
are some additional reasons to justify higher wagedNE other things being equal. First,
since Dunning (1977) existence of MNE is explaifdpossession of firm specific assets
that enable them to successfully compete with NEorder to prevent spillovers to their
competitors, MNE motivate employees not to leaveergmises by higher wages. Secondly,
MNE may incline to behave in a socially responsitsianner owing to public pressure in
home countries. This means avoiding “sweatshopsl exploiting low-paid workers.
Responding to these activities, MNE may pay highages than NE for identical workers.
Thirdly, Lipsey and Sjoholm (2001) suggest that MNfay have less knowledge of local
labor market or workers may require a wage prenfamworking in foreign firms.
These reasons provide some relevant explanationsdges exceeding the market wage for

otherwise equal workers.
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Ad question 2.0ne of the important points in examining conveggeaf factor rewards is to
pose a question whether MNE’s wages, which arednigtan those of NE, spill over to local
enterprises. Positive wage spillovers would forde td pay higher wages and hence there
would be a negative externality arising to them.

For Portugal Martins (2004) estimates spilloveeet$ from foreign presence to wages paid
by domestic firms as significant and positive. kgmepresence has increased, on average,
domestic wages between 2% and 3%. Lipsey et al4j2@fund positive and significant
spillovers to NE in Indonesian manufacturing entegs. They assign part of the wage
increase to the increase in demand for labor. Aitkeal. (ibid) find that higher levels of
foreign ownership were associated with positive avaffect of foreign activities in NE on
plant as well as on the industry level. In theirdstthey have found that a 10 percent increase
in the share of foreign investment in industry eogphent raises wages by 2,5 percent in
Mexico and Venezuela.

For UK electronics industry, Driffield and GirmaO@2) locate statistically insignificant
spillover effect on wage. Girma et al (2001) udingp-level panel data for UK manufacturing
for 1991-96, find on average no overall spilloviée@ of multinationals on the wage level in
domestic firms.

Seeming discrepancy in results notwistanding, Lip&®02:30) concludes that:"...there are
enough positive wage spillovers, even in panel daidies, to preclude any conclusion that
they are typically negative.” Nevertheless, moraesideration would be appropriate to control
for different policies in host countries on staseagell as on industrial and firm’s level.

To my knowledge, there is no study on Central Eeasp Countries regarding wage
spillovers. From the available literature, we le¢airat for developing or less industrialized
countries wage spillovers occurred and were pasitimd significant. The potential for the
spillovers in NMS is likely to be sizeable. Thiposition arises from the fact NMS are with
exception of Poland rather small countries witlatigely open economies in the proximity to
core EU countries. They successfully attract MNE ame capable of applying the new

technologies-the technological gap is not large.

Ad question 3.For the impact on average wage level, we consithether higher wages paid
by MNE together with potential wage spillovers amough robust enough to increase the
average wage level either on the level of industrgntire economy. Such an increase can be
a result of labor market competition. Were the raakompetition for workers sharp, then
increasing labor demand upon the arrival of MNBd@lademand curve shifts upward) would
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cause an increase of equilibrium wage for all thiegrises and hence an increase in average
wage.

First, let us look at those few studies on averagge level. Gopinath and Chen (2003)
consider effects of FDI on wage level as measusethlbor's share on GNP for 1970-1992.
Their results seem encouraging for labor cost cgerece and are consistent with the theory
presented in this chapter. Controlling for otheatda’'s endowment (capital, land, population),
authors have found that developing countries faceerease in wage of average worker as
the capital flows in. This prompts the idea thatamerage capital inflows raise capital-labor
ratio and therefore as capital becomes relativedg Iscarce, its rewards tend to fall, while
those of labor rise. The elasticity of wages wikpect to inward FDI (=elasticity of wages
with respect to capital endowment) was estimated.48 for developing countries. For
developed (high-wage) countries wage elasticitthwéspect to net FDI is negative (-0.04)
which goes well along the presented theory: aga@dafpws out; it becomes scarcer relative to
labor and thus its reward increases while wagés fal

For Indonesia, Lipsey and Holstrom (2004) haveftified that following foreign takeover the
wages for both white and blue-collar workers rossotutely and relatively to their industry,
while domestic takeover led to wage decrease.d-gghd Blonigen (2000) deduce that new
foreign investment in South Carolina have so lagffect on aggregate wage levels that it
could not have been only the result of the high leyge wages in the foreign owned firms.
Rather, wage spillovers to domestically owned fitmasl to have been operating. Similarly,
Aitken et al. (1996) concludes that for Venezueld ®Blexico there was a significant effect of
foreign ownership in raising average industry wégeels. Besides that, Rama (2003) also
finds out that an increase in FDI is associateth wdsitive impact on wages. On average, 1%
growth of FDI/GDP ratio leads approximately to 186rease in wages.

Overall, and despite rather limited range of redeathere seems to exist emerging evidence
that FDI support an upward shift in average wages.example, Lipsey (2004: 34) declares
that he would summarize the sparse evidence oralbweage levels as pointing to positive
effects of FDI activity. This is an encouraginguigor wage convergence, yet we have to
consider another important aspect of wage growdmély, the hypothesis whether the skill-

biased-technological charigeis operating. In other words, if FDI activitieseafocused

12 To the fact that technological development requiad®r that is more skilled is referred to as skiksed
technological change. It could be argued that ofisgiincreasing share of affiliates participating ligh value
added activities such as R&D and falling share fdpction workers on total employment, as pointgd b
Berman, et al. (1998), document that the relatdleot demand shifts in favor of skilled labor andexdely
affects low-skilled labor.
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mainly on skilled labor as measured by terms ofprent country, we can observe wage
spillovers or higher demand for labor in industriegh relatively higher value added.
Subsequently, consequences of capital inflow adrmisstries and type of labor would differ.
For example, speed of FDI-induced wage convergeane/ary across industries.

Gopinath and Chen (ibid) estimate wage elasticibeskilled (non-agriculture) and unskilled
(agriculture) labor. Their estimates of wage etatsti with respect to inward FDI for
developing (low wage) countries were 0.067 and (fdr2 unskilled and skilled labor,
respectively. Ceteris paribus, the effect on sitilebor seems to exceed the one on unskilled
almost twice. These results give some evidencé@dackaim that inward FDI reward skilled
labor more generously than unskilled; a skill premiof inward capital flows was detected.
Findings of Rama (ibid) reinforce these results. @anel data for both developed and
developing countries he finds that one percentamet pncrease in FDI/GDP causes up to
five-percentage points increase in return to aolo#i year of schooling and hence FDI's
rewards to wage increases with the level of edooati

These interesting results underline the importasfoeapital flows in supporting factor price
convergence within a group of developed countrieswall as between developing and
developed countries. As we surveyed availabledlitee, the role of FDI in factor price
movement is becoming clearer. Presented evidermadeas justification to the claims that
MNE pay more to their employees than indigenousdido and that higher wages spread to
NE in some cases. On aggregate level, the preseinoaultinational enterprises in host
country usually raises the average level of wagdevertheless, the impact is not
unambiguous; it differs with skills. To be precideDl rewards skilled labor more than

unskilled.

3.4 Foreign Direct Investment and Productivity

As reader may well anticipate, to complete the neoeh MNE and their impact on wage
convergence, we should now turn attention to prodty and its spillovers. As the stylized
facts tell, MNE not only pay higher wages than Niigy are also more productive (e.qg.
Sjoholm (1999); Ramstetter (1999); Girma et al.O®0. Part of the productivity differential
is satisfactorily explained by the size of the gmise, factor intensities, purchased inputs.

However, there is still some residual productivatysignable to foreign ownership. Higher
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productivity of MNE is a necessary condition fomsaerations whether higher productivity
spills over domestically owned firms. If productivispills over to NE especially by the
means of new technology or operational methodg)stigés in home and host country are
drawn nearer to the same cone of diversificatiadmchvis crucial for FPE, as we know from
previous chapter.

Before proceeding further, we must remind thatrédationship between labor productivity
and wage is not as clear as one might expect. Asstitat technology raises labor
productivity. From labor demand theory, we knowt th@rkers in competitive industry are

paid revenue marginal product of labar=MP_* P, (1).

To restore the equilibrium, firms in competitivadirstry change production. Ceteris paribus,
there are generally three ways how to achieve thist, an enterprise, as labor is more
productive than before, produces more goods witantjty of labor input constant. As a
result, priceP falls with the supply growing relatively more thdemand and ultimately the
equilibrium (1) is restored. Second, the incredabdr productivity decreases unit labor cost

wage

(MP,_

) and enterprise switches to relatively more labtensive production methods,

produced quantity unchanged. With more labor enesdlpymarginal product of labor
decreases up to quantity that restores equilibriaimally, if entrepreneurs intend to expand
production beyond quantities manageable by emplayrog existing factors, they have to
increase wage in order to increase labor suppiynd again equalize (1). For these reasons, it
is difficult to makea priori judgment on the sign and magnitude of technologibhahge and

wage. Correspondingly, a combination of all thréeats can take place.

3.4.1 FDI and Productivity-Survey of Literature

Turning to empirical literature, we would like t@ dpeyond what the stylized facts suggest
and try to answer some of those more detailed munsstthat emerge along the well-
established observations on MNE and productivighl& 3.3 indicates the directions of our

next steps.

13 Since these trade models are general equilibriwtets, there is assumption of market clearing gtioes;
any unemployment is voluntary.
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Table 3.2: Productivity and MNE

Stylized fact Considerations

Compared to NE, MNE possess| 1. Does the higher productivity and technology

: over to national enterprises?
superior technology.

2. Why does the evidence for productivity

3. Is the overall productivity level increased by the

MNE are more productive than NE.
presence of MNE?

Source: stylized facts from Lipsey and Sjoholm (20Q4psey (2002), Doms and Jensen (1998), Ramstetter
(1999), Girma et al. (2001).

Ad question 1. Evidence on productivity spillovers is not very ggasive which is in
contrary to what one would expect when productiapillovers serve as one of leading
arguments for favorable treatment of FDI by theest@uthorities (tax holidays, financial
incentives etc).

For Venezuela, a rise in foreign ownership redutex output produced by domestically
owned firms and decreased their total factor proditiz in one to three years period (Aitken
and Harrison (1991) in Lipsey (2002)). Kathuria @Y defines positive spillovers such that
the dispersion of productivity in particular indysbetween domestically owned firms and
MNE decreases in time. On panel data for India,dstienot find any supporting evidence for
positive spillovers; rather the gap has increasddchw points to negative effect for
productivity. These observations indicate the gmbisi of MNE’s negative influence on the
production activities of national firms.

For developing and transition countries, negativedpctivity spillovers are common,
including the Czech Republic, Poland, Hungary armarest of CEE region (Damijan et al.
2001, Djankow and Hoekman 2000). Benacek et aD@pfinds that the presence of foreign
firms has increased productivity levels in Cenfratope, but only to a limited degree.

Gorg and Greenway (2001) found limited positivdlspers and in their survey of literature
conclude that most works fail to find positive teaship, with some reporting even negative
spillovers. Similarly as for the wage spilloverae tpanel data report negative relationship
whereas cross section data point to positive oglahip. However, it is worth noting that

cross section studies are likely to be biased atdctl positive spillovers where there are
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none’* Since 2001, there are also panel studies indiggimsitive productivity spillovers
(Haskel et al. 2002 for UK manufacturing plants]l&reet. al. (2003) for US manufacturing).
In their most recent survey of the matter, Gérg @neenway (2004) bring together the vast
majority of studies and conclude that positivelspérs were found mainly in the developed
countries.

Results are thus far from being unambiguous. Onsales they indicate negative productivity
spillovers in less developed countries and NMS. tl other hand, there is evidence for

positive spillovers in developed countries.

Ad question 2.Variance in productivity spillovers can be clanfi®y country’s and NE's
characteristics as well as by competition among Mifftiates and NE and by distinction in
FDI. First, spillovers are not self-evident extdityeof MNE presence; rather they seem to be
influenced by capacities of NE as well as by coadg of studied industry. For example,
Kokko (1994) has found that the greater the teamybaps between MNE and NE, the less
evidence for productivity spillovers. Blomstrom and/olff (1994) reaffirmed that
productivity growth was higher in industries in whiNE were initially closer to MNE. Both
Kathuria (2000) and Wang and Blomstrom (1999) comali speed of spillovers by
competitive business environment and by NE’s efiorfearning (investments in R&D) and
imitating advanced technologies. Alternatively,miay as well be the case that NE lack
sufficient capacity to absorb or apply these exltias, for example due to quality of human
capital. Clearly, countries differ in their abilitp take advantage of presence of MNE and
their technology. As for Venezuela, a relativelpsdd and trade-protected country with
presumably high number of small firms, the negapiveductivity spillovers were found. An
arrival of MNE can then lead some of the leastcadfit firms to exit or to operate on small
less efficient levels.

Second, Baily and Solow (2001) refer to pro-conmpetieffects of affiliate operations. The
MNE have lower marginal costs due to firm-specditvantage. The foreign entrants may
then take domestic firms’ market shares as theyussite product-market competition, and
thereby force domestic firms up their average caostes, which are then left to produce at
lower, less economical level. This effect seemgrevail over the opposite scenario where

14 Cross section studies do not allow for investiatf time development of labor productivity as has they
fail to control for time invariant differences irrquuctivities across sectors that are correlatetth WINE's
presence without being caused by it. For examgkgtrenics sector is inherently more productiventha
agriculture, yet the FDI were not the cause forHibwever, if MNE are present in this industry, thibe
relationship between productivity and MNE actiwgtiwould be positive (see Gorg and Greenway 2004).
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competition forces stimulate indigenous firms davair average cost curve. Moreover, NE
in developed countries are already used to conmpetitith MNE-after all, the successful NE
become MNE-and have learnt how to take advantagstrohg competitors and perhaps
induce them to move down their average cost curve.

Third, there are two kinds of spillovers. Horizdntspillovers virtually increase the
competitiveness of NE through a provision of betdéehnology. Therefore, it is in the interest
of profit maximizing firm to minimize the horizortapillovers. Should it happen despite the
effort to prevent so, this kind of knowledge traaisf can be regarded as market failure.
Contrary to horizontal spillovers, vertical spilere may go well with the interests of MNE.
They may voluntarily help to increase the efficigrod domestic suppliers through technical
assistance or simply demand high quality intermedmoducts from the local suppliers. In
other words, spillovers may take place through a&cist between domestic suppliers of
intermediate goods and MNE (so called backwardalyss). The literature on this topic is
rather scarce. Smarzynska-Javorcik (2005) findkitthhuania panel data positive productivity
spillovers through backward linkages. Blalock anertier (2003) come across the same for

Indonesian plant-level data.

Ad question 3.Unfortunately, the literature on the role of FDidaaggregate productivity is
very scarce. This is caused not only by lack oflakke data but also by inherent difficulties
in measuring productivity beyond the measure ofieadded® To my knowledge, De Mello
(1999) conducted a panel data study of aggregatetigoeffects in developed and developing
countries leaving industrial division behind. Heufiol that FDI in developed countries raise
total factor productivity and in developing, itsad fixed investment. Baldwin et al. (1999) is
one of the studies exploring productivity growthdaRDI. For industry aggregates in nine
OECD countries, they report that higher FDI perigrnalevels led to higher growth in
industry labor productivity than otherwise.

Irrespective of the mixed stories for productivipillovers, the stylized facts tell us that
foreign owned firms are highly productive; theiroguctivity exceeds the one of national
enterprises. As far as productivity spillovers aam¢ empirical evidence is differs between

developing and developed countries. Positive smlle are conditioned by technological gap

15 See Lipsey (2002: 50) for detailed discussion ofipctivity measuring.
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and capacities of national enterprises. Overall, &ipear to increase labor productivity also

in the aggregate.

3.5 Home Country and MNE

Finally, yet importantly, we have to take into agnb how capital mobility affects home
country. Theoretically, FDI can mean outflow of itapmaking country scarcer in terms of
capital causing adjustments in marginal produddsitand tendency to factor price
equalization as we have demonstrated in Heckschén-Samuelson model. For home
country FDI also mean a sharing of technologieslarmviedge. The question to ask is how,
if at all, capital outflows will act upon wages atabor demand. Fear is growing that
increased competition from low-wage countries sashtransition economies or NMS will
lead to a relocation of economic activity and loWemestic wages.

Rather than directly examining wage effects of Hiddrature concentrates on job relocation
from home to host country. The relationship betwksdror demand in parent firm labor and
their foreign affiliates is not clear. Some studeént to a substitution effect between parent
and subsidiary labor demand (Cuyvers et al. (20Bdgconier and Ekholm (2001); Konings
and Murphy (2001)). Some are inconclusive and seigialight a complementary relationship
especially in the long run (Hansson (2001); Brund &alzoni (2000), Konings (2004)). All
the results are intuitively plausible: either aransfer of labor-intensive operations to low
wage countries, or as a concentration of capitalsive operation in home country and their
complementarity to production abroad. The labor aesn substitutability, for example,
increases with the similarity of operations perfedhin home country (affiliate) and low wage
country. Braconier and Eckhdlm (2001) note that #owse of EU 15 countries that are
engaged in labor-intensive operations (Spain, BatiuGreece, ltaly); the decrease in
employment due to expansion in CEE has been signifly higher than in the rest of EU 15.
Bundler and Becker (2006) find similar results féerman manufacturing industry. With
every percentage increase in German wages, Gerrhhrelocate 2,000 manufacturing jobs
to Central and Eastern Europe (CEE) and 4,000qubsall.

This is a relevant point for convergence. If labdensive operations are relocated to low
wage countries as NMS, FDI receiving industriesusth@xperience pressure for growth of
labor rewards while the opposite will apply for ith&U 15 counterparts. Then we can
observe convergence in wages for particular skilug and/or between industries across

countries.
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As a complementary scenario, we can think abowtting when a high-wage country based
MNE may relocate their more labor-intensive productto their affiliates in low wage
countries, while concentrating their more capitdaénsive or skill-intensive operations at
home. Blomstrom, Fors, and Lipsey (1997) find songkcation for it, in a sense that larger
production in developing countries by a U.S. firmsaassociated with lower labor intensity at
home. Lipsey (2002) concludes that multinationaéragions have led to a shift by parent
firms in the United States toward more capital-enmsive and skill- intensive domestic
production. Thus, overall the production in low-wagountries seems to raise the parent
firm’s demand for skilled workers at home relativehe demand for unskilled workers.

As in the previous case, we may observe a diveggbebwveen rewards to high-skilled labor
in home and host countries if labor demand in loage countries for unskilled labor rises

relatively faster than demand for skilled labor.

3.6 Summary

In this chapter, we have focused on the role oftabmobility in convergence of factor
prices. FDI as a bridging element between econoimée® the capability to influence host
country not only as a source of physical capitdldather as a source of knowledge capital.
On theoretical basis, capital flows are conducivEPE, since it has been proved by Mundell
(1957) that flows of capital are sufficient to eligafactor rewards even if trade is prohibited.
Moreover, both theory and empirical studies havdiooned positive relation between capital
inflow and wages in host country as well as betwieegign presence and wage spillovers to
NE. As far as productivity concerns, the evidensemixed. The support for positive
productivity spillovers is rather limited, while dfe is some empirical justification for
horizontal spillovers. There is an interesting castt in positive wage spillovers and
insignificant or even negative vertical spillovargroductivity. An intuition suggests that NE
are forced to compete on labor market with MNEIl#&dwor force and the increased wage make
them less productive. For home country, the ideaEDI transfers production activities from

high wage to low wage countries has been reaffirmed
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IV. Labor Cost Convergence, Exchange Rate and Transition
Countries

Having discussed international trade, multinatioeaterprises and foreign investments as
convergence stimulating forces, in what follows, faeus on the third aspect; namely on the
role of exchange rate, its contribution to labostomonvergence and on the specific position
of transition countries in convergence. This hasedhmotivations. First, to estimate
convergence quantitatively we need to convert diaa national to commonpumeraire,
currency. This step, even though it may seem simpthe first sight, can substantially affect
results (Turner et al. 1993); the choice of appetprconversion procedure is crucial. Second,
examining wage convergence includes consideringy Ipoiminal (nominal exchange rate,
price level) and real convergence (productivity, R5[growth) and these processes are
connected and inseparable. Third, wage convergeraen more appealing from the view of
transition countries especially with respect toa8ah-Samuelson effect, real exchange rate

appreciation and inflation differential.

The chapter proceeds as follows. First, we wikkthyimention the interdependence and cross-
connections in international comparison of waged &@bor costs. Then, discussion of
nominal and real exchange rate will take placetHa third part, we look at transition

economies and real exchange rate. Towards thenendiscuss in more detail the possibilities

for international comparison and the choice of appate conversion factors.

4.1 Wage in International Comparison
Before reflecting on specific aspects of excharge and convergence, let us present a
diagram, which depicts the interplay and dynametsveen the key variables for international
comparisons of wage. It should illuminate, in adedty simplified way, principal relations

we should take into account when considering labst (wage) convergence.
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Figure 4.1: Wage and Its Determinants
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At least two interesting observations emerge. Fitlsere are no one-way relationships;
variables are not mutually independent. Considesiagables in international framework
adds on complexity as variables are influenced dopeabtic and foreign environment. This is
demonstrated by for example the (inverse) wageaBpiand by pass-through effett.

16 Wage-price spiral proposes that as workers attefmpmaintain or increase real wages in excess of
productivity growth and firms strive to keep orsmitheir profit markups (battle of markups, KargfiD3) then,
when aggregate demand increases, inflationary ymessarise. This idea has been fairly well estabtisim
traditional cross-country studies, but as it conbesscrutiny in newer studies and new analyticallsoo
(cointegration analysis, ECM), the support has baémer weak (e.g. Gordon 1998). On the other hiftahra
(2000) among others point to reverse causality éetwinflation and wages. Specifically, if inflatikept low
and firms are not able to pass along increased wagks to higher prices. However, if increasing@iievel
(e.g. due to expansionary monetary policy) perndgtsaise the prices of their products, becausexoéss of
aggregate demand caused by expansionary monetay, peorkers then demand higher wages.
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Second, we are interested in nominal as well asc@aergence. Nominal convergence is
essential, as we pay attention to nominal exchaatgeand price level, real convergence is
important since productivity determines wad&Fhese two types of convergence cannot be
separated. The common economic wisdom points téatttehat countries with lower income
per capita also have lower price and wage levelorre growth is followed by price level
growth and exchange rate appreciation, which furthffects country’s position in
international competition, exports and again thmme growth. Kowalski (2003) claims that
no trade-off between nominal and real converges@xpected in the long run. Nominal and
real convergence can be both mutually reinforcirgg veell as mutually opposing as
documented by Egert (1999) and by Grauwe and S¢2ab5).

For the purpose of labor costs convergence, we baweonsider the links (interactions)
between nominal and real convergence. This reqlomdsng for links between wage and its
real economy determinants (especially productivinag well as looking for nominal
convergence (nominal exchange rate and price leket)us now take a closer look at the

above-presented diagram.

4.2 Nominal Exchange Rate

The role of nominal exchange rate in wage convergeas twofold. First, nominal exchange
rate influences labor demand. This occurs as chgngkchange rate affects profits of the
firms on the side of both revenues and costs, htlocal and international market. For
example, in an export-oriented industry with domicex of domestic inputs currency
depreciation increases revenues from abroad asag/édlbor demand given that labor demand
Is a function of output’s real price. Further, noaliexchange rate directly influence import
prices and indirectly price level as such whichjgets to wage claims on the labor supply
side. Second, exchange rate serves as a convéasion in inter-country comparisons. Any

changes thus directly influence the empirical assest.

Y The pass-through effect deals with the pass-thrdtagrh foreign price level to exchange rate to domest
economy through the exchange rate. This projects price measures such as CPI inflation, inflation
expectations and the responsiveness of consunmmiuger prices to exchange rate changes. There arg ma
factors contributing to scope of the effect (opesnebusiness cycle, exchange rate misalignment sde.
Devereux 1999).

18 We understand real convergence as convergenasonbmic levels to given benchmark (measured bysgros
domestic product per capita in purchasing poweitypar by productivity per employee). On the otlend,
nominal convergence entails convergence of nonviaahbles (price level, wage level, inflation, eaohe rate
band etc.) as connected with Maastricht criteria.
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Nominal exchange rate determinants can be seendsafimition (1) where the exchange rate
in logarithmic form is defined as
E=RER+P-P* (2)

E is a nominal exchange rate expressed as humigeEmaeéstic currency unit per benchmark
country, REF is real (price level adjusted) exchange rd®ds domestic price levelP* is
price level abroad. Equation (1) implies that thghbr inflation differentialP — P* and/or
real exchange rate depreciation, the higher the odthominal depreciation. As long-run
exchange rate determinants, empirical literature ¢@nfirmed (Lane 1999, Obstfeld et al.
1995) long-run inflation differential and long-ru@al exchange rate.
Inflation differential is a determinant of nominakchange rate according to the theory of
dynamic purchasing power parity (PPP) which st#tas nominal exchange rate in the long
run moves in the opposite direction to developnwrdomestic price level in order to keep
real exchange constant. This relation ensures tdiglis/ of real exchange rate, but not
necessarily the validity of absolute PPP. Despigegeneral reconciliation that there are even
long-run departures from PPPObstfeld et al. (1995: 122) acknowledges this mheas
“...tolerably good description of dollar exchang#es.” Further, they find that in the long run
in OECD countries inflation differentials transfeto nominal exchange rate depreciation
almost in one to one relation; differential expkithe bulk of nominal exchange rate
variation. For sample of OECD countries Lane (1988)s that the “inflation” variables
(openness, government debt) and income growth(Beilassa-Samuelson effect) prevail to
terms of trade as determinants of nominal exchaaige’
A specific case for nominal exchange rate is thadgition countries. Their specificity is due
to exchange rate having a unique role in the ingirases of transition. According to Halpern
and Wyplosz (1997), transition can be characteribgdinitial sharp nominal and real
depreciation followed by period of gradual apprgcra This is caused by three factors:

1. Price liberalization has shifted inflation expetatupward.

2. Demand for foreign assets has grown immensely duéade liberalization and

foreign currency liberalization.
3. Initial nominal exchange rate was set quite lowof®g initial nominal depreciation) to

provide a cushion for start of transformation.

¥ There is a wide body of literature studying potntauses for these deviations, see Engel and R¢2@01)
for a survey of these causes. To name some of treasdh-Samuelson effect, existence of non-tradgduds,
barriers to arbitrage for tradable goods, changésrins of trade etc. are believed to play a role.

20 See Simone and Razzak (1999) for discussion ef ddmg-run determinants (interest rate).
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Following this phase, currencies usually go throwaglphase of real appreciation as real

exchange rate approaches its equilibrium rate m@cbinitial exchange rate position.

4.3 Real Exchange Rate

The other determinant of nominal exchange rateag¢al exchange rate (RER) which is also
widely acknowledged as an indicator of internatiamampetitiveness and hence an important
topic in macroeconomic policy. Real exchange ratprice level adjusted nominal exchange
rate as it is seen from (1). It is closely connécotgth the absolute version of purchasing
power parity theory postulating that real exchamgt equals one. Movements in real
exchange rate can be regarded as changes in ctugpetss and hence it is important to
distinguish between two scenarios. If real apptamia occurs because of improved
competitiveness (e.g. due to increase in produgjiui is a positive event, which draws real
exchange rate closer to its equilibrium rate. Gndther hand, if real appreciation is a result
of an increase of costs (increase of domestic pecel not compensated by an increase in
productivity, or by an increase in non-price contpatness); the new real exchange rate
makes, ceteris paribus economy less competitive in a sense of being &blsell their
products at international markets.

4.3.1 RER and wages

Besides being a determinant of nominal exchangg tlatory describes three ways how real
exchange rate affects wages (e.g. Robertson 200Blb&g and Tracy 2001). First, real
exchange rate appreciation makes imports of capialts and technology cheaper and hence
make worker more productive, which enablesteris paribusan increase of wages (input
effect). Second, lower costs of imported inputgease demand for them and to the extent
that imported and local inputs (labor) are completsésubstitutes) also stimulate (mitigate)
the demand for domestic, non-imported inputs. Thmehl exchange rate appreciation
discounts relative prices of foreign goods and keprices of imports decrease and exported
goods are less price-competitive. Not only domestioducers are exposed to fiercer
competition from abroad, but also to the extent th@ports are substitutes to domestic
products, this effect contributes to downward puesson domestic prices and on wages.
Hence, real appreciation, if nominal wages remaable (downward stickiness of wages),

contributes to an increase in real wage (pricel leffect).
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These effects will vary across countries and inikstsubject to the extent of their
international orientation and penetration of fore@mpetitors to particular market as well as
importance of imported inputs. The higher the pmeseof importing firms, the more is the
competitiveness of local producers affected by ee@hange rate. Similarly, the higher the
export shares in sales, the higher responsiveesgdhange rate. Converse applies to the
share of imported inputs. Likewise, elasticitiesppbduct demand, labor supply and labor

demand vary across industries and do modify thectSf

Revenga (1992) for panel of U.S. manufacturing stdes estimates that dollar's real

appreciation in 1980-85 is connected with 2 perceage decrease. Goldberg and Tracy
(1999) on panel of disaggregated sample of US imgusata found real exchange rate
appreciation to be associated with declines in llgoearnings. Goldberg and Tracy (2001)
find that 10 percent dollar depreciation causes8gp@rcent increase in wages for the whole
sample. The impact for wage in more open manufexgundustries was almost fourfold the

effect in relatively closed manufacturing indusirieMoreover, real exchange rate wage
sensitivity is inversely related to the level oiedtion. Campa and Goldberg (1999) confirm
the intuitive resultsceteris paribusreal depreciation increases wages more in expa@ited

industries than in more sheltered industries.

4.4 Transition Economies and Real Exchange Rate

Transition economies are characterized by realesgion (De Broek 2001, Coricelli and
Jazbec 2001, Egert and Revil 2005). There are fmiential mechanisms driving real
exchange rate appreciation in transition counirigbe long run. Besides Balassa-Samuelson
effect, literature considers real appreciation ttustructural factors associated with ongoing
changes and strong initial undervaluation (Halmard Wyplosz (1997)) or to the competition
pressures and cost increases (Cincibuch and Va@@il]. Likewise, transition-undervalued

wages (Krajnyak and Zettelmeyer 1998) may play suotee

There is a space for convergence by the meanscbhege rate. Gaspar (2001) declares that
for Central and Eastern European countries actxetamge rate was strongly undervalued
compared with the equilibrium rate. Moreover, thgasp has exceeded the gap for Spain,
Portugal and Greece 5 years before their EU meriper®lausibly, this difference is

assignable to the transition history of CEE ecomsmi
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4.4.1 Balassa-Samuelson Effect and Transition Countries

The scope for Balassa-Samuelson effect is espetaatje in transition countries which were
underperforming in planned economic system in tesfreffective allocation of resources and
which enjoy influx of FDI and arrival of multinati@al enterprises to the tradable sector in

particular. Hence, a rapid productivity growth denexpected.

A core of BS effect is captured by dividing of geash tradable and non-tradable goods (e.g.
services). Further, it assumes that the Law of Pnee holds for tradable goods; prices of
tradable goods are internationally equalized duiternational tradé" Productivity grows
faster in the tradable sector than in non-tradabletor and hence wages in tradable sector
increase (at no expense to competitiveness). Uhdeassumption of perfect mobility of labor
within a country but zero labor mobility across otiies, labor reward grows in non-tradable
sector and catches up (equalizes) with wages dalla sector. As a result, higher wages are
then reflected in an increase of relative pricaaf-tradables.

Eventually, this mechanism leads to growth of therall price level in the economy and to
the real exchange appreciation. In BS model, peicel grows with the growth of real income
resulting from the productivity expansion in thadable sector. Therefore, countries with
higher income have higher price level than coustvigth lower income, which is one of the
key predictions of BS model. As we know, comparo@untries with higher and lower
income, we find that prices of non-tradables temdntrease with the GDP. Therefore, the
model explains why exchange rates systematicaflgrdrom its PPP rates (disparity between
internal and external purchasing power) and tha teviations are associated with

productivity differentials.

4.4.2 Real Appreciation and Excessive Wage Growth

Real appreciation is, as demonstrated by Cincibameth Vavra (2001), assignable to the
upward cost pressures associated with worse cainpegss given the downward
inflexibility of wages and prices. On the case lnd Czech Republic, they demonstrate that

real exchange rate appreciation (producer priceg) a large part a result of increased wage

1 Model assumes no barriers to trade, perfect famtdrproduct market competition, no product dififéiegion,
zero transport cost, perfect information. Formahtment is presented in Holub afithdk (2003) or Asea and
Corden (1994). Sometimes Balassa-Samuelson Theaalled Harrod-Balassa-Samuelson Theory as Hésrod
perceived as predecessor of this model. Balassax8som model originates, in fact, from two indepamtty
published articles written by B. Balassa (1964) Bo#l. Samuelson (1964). Balassa (1964) descriteesffect
using Hecksher-Ohlin 2-2-1 model (a two-countryp tsommaodity, one production factor) with which wavh
worked with in the second and third chapter.
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costs. As the Law of One Price does not hold, damgsoducers are allowed to charge
higher prices. Hence, real wage growth exceedindumtivity growth leads to an increase in
manufacturing unit labor cogtsand for this reason to worse price competitiverpsstion,
which other things equal transfers into falling eatnings and increase of labor share in value
added. This picture is documented by observing that-based exchange rate appreciated

considerably more than the exchange rates basptbduacer prices.

Wage inflation above productivity growth seems @ & relevant also for other countries,
which converge to the EU core members. Juselius @mbnez (2005) on case of Spain
support the view that high competitiveness esplgaialthe tradable sector (manufacturing) is

crucial for convergence and hence wage inflatiaukhnot exceed productivity growth.

4.4.3 Undervalued Wages & Transition
Krajnyak and Zettelmeyer (1998) as well as Halpamdl Wyplosz (1997) conduct an

interesting examination of wages and labor cogh@éCEE region with respect to workers’
endowment (physical, human capital), their produtgtiand country conditions attempting to
estimate real equilibrium exchange rate throughesai transition economies. They use
relative euro-converted wage as a proxy for thé egailibrium exchange rate. Both studies
identically argue that even though the gap betwatnal and equilibrium wages is closing
during transition, wages still remain substantiallydervalued (35-75 % of the equilibrium
wage in 1995) in comparison with what they woulthevtvise be paid in non-transition
countries. This result would then seem encourafpngvage convergence since it supports
the idea that transition countries do reward idehtivorkers differently (relatively less) than
developed countries do. Then, there would be asitian-related wage growth “premium”
beyond mere productivity growth. As a result, thage growth would be accelerated.
Deutsche Bank (2005) using similar methodology icors ongoing real undervaluation for
the Czech Republic (depending on the estimates %8r20Poland (15-40%), Slovakia
(approximately 20%). Howevelgrint seemed to be overvalued by more than 10% in 2004.

22 Unit labor cost (ULC) is a ratio of labor cost totput; hence, it measures how much labor is neoe$sa
production of unit of output. The ratio of foreigndadomestic ULC gives a unit labor cost based exphaate
(see Turner, van Dack 1993 for more).
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4.4.4 Structural Factors of Real Appreciation

Halpern and Wyplosz (1997) stress structural factor real appreciation. During the
transformation, productivity growth is pushed bgtses neglected and underperforming (or
non-existent) in the command economy (for examiplanicial services). These sectors may
offset productivity losses in industries sufferifigm transformation slump (loss of export
markets, imperfect legal institution, law enforcemetc.). Jazbec (2002) argues that relative
prices and labor market in central planned econamge distorted in such a way that real

exchange rate has to inevitably appreciate oncsttbetural reforms started.

Regardless of the source of real appreciation,sitian countries seem to be prominent
candidates for it. We shall now examine whethet aggreciation and Balassa-Samuelson

effect are empirically established facts for ttansition countries.

4.4.5 Balassa-Samuelson Effect, Real Appreciation-Empirical Assessment

Balassa-Samuelson model has been tested frequenisy,recently, due to foreseen accession
to the euro-zone and challenges between real cgemee and the Maastricht inflation
criterion. Let us now look at empirical validity B as well as at real appreciation.

Holub and Cihak (2001), for example, point to thetfthat the long-run trend of real effective
exchange rate appreciation (2-5 percentage poistd)igher than the size of Balassa-
Samuelson effect which is estimated at 1-2 pergenfaints for CEE countries. Gaspar
(2001) finds, given the differences in growth dbda productivity between EU 15 and CEE
countries, the equilibrium real exchange rate apaten between 2-3 percentage points per
annum.

Egert (2002) estimates BS effect for Central Euappeountries. For the Czech Republic,
productivity differential explains around 10% ofateappreciation, for Poland around 30%.
Strong relationship has been found in Slovenia Hodgary both with values over 50%
assignable to BS effect and hence with strong digrere of real appreciation and
productivity growth. In the Czech Republic, produity does not seem to play a major role in
real exchange rate appreciation. Arratibel et 200() estimates BS effect in CEE region
within the 1-3% range, roughly a half of inflatidifferential to Euro area countries.

Egert and Revil (2005) examined systematic apptiecidor all CEE countries between 1991
and 2001 concluding its heterogeneity. Czech Reépalnld Slovakia have appreciated in real

terms 4 to 5% annually (steady exchange rate pegfiye inflation differential). Poland

40



Chapter IV Convergence, Exchange Rate, Transition Countries

seems to be similar case appreciation assignaldgdoange rate flexibility and free flow of
capital. Appreciation has been lower in countrigbjch actively managed their currencies
(Hungary 2.5-4%, Slovenia 1.5-2%).

To conclude, Balassa-Samuelson effect as well @sapgpreciation (up to 5% per annum in
some countries) are well-established facts in tti@nscountries. Yet, BS effect though being
a major appreciation effect (especially in Polamdl &ungary) is not the only one, there
seems to be other factors (structural aspects, \@emeth) actively contributing to ongoing

real appreciation in particular in the Czech Repudnhd Slovakia.

4.5 Transition Economies and Real and Nominal Convergence

As it was hypothesized above nominal and real cgaree are two sides of the same coin.
As such, they should proceed in close relation. &ample, in the Czech Republic the

income per capita in 2005 in Eurostat's PurchaBioger Standard (PPS) reached 74% of the
EU-25 level, while the comparative price level-CRCPL =%) reached 56% and the

labor costs per employee stood at 41% of the El&24.

To take a closer look on this, we run two regressi@esides, the regression of comparative
price level on GDP per capita in PPS we add regness labor cost level (as approximated
by average labor compensation per employee in eéspnexpressed in euro) on GDP in PPS
per employee, both for the year 2005. The secogigkssion serves two purposes. First, labor
costs are important price level determinant so ame use them as a validation of the first
regression. Second, as we regress labor cost ggowee in euro (hence true costs of labor)
on GDP in PPS per employee, which in fact approtesdabor productivity per employee,
we also assess how is labor rewarded with respaather sample countries. Table 4.2 reports
residuals (second and fourth column) and explapgiower given as a ratio of actual price
(wage) level to the predicted level by the reg@ssi
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Table 4.2: Price and Labor Cost Level-Real and Nominal Convergence, 2005

CPL (in pp) Actual/Pred. Labor Cost (in pp) Actual/Pred.
CR -16.94 0.77 -22.22 0.65
SL -7.12 0.91 -11.14 0.87
SK -4.95 0.92 -30.66 0.50
Est 0.31 1.00 -14.51 0.71
Lat 1.51 1.03 -9.49 0.70
Lit -3.30 0.94 -14.17 0.65
Hun -3.13 0.95 -24.73 0.66
Pol 4.79 1.09 -17.54 0.66

Note: CPL and Labor Cost refer to residuals fromrdggessions, they are in percentage points of Et1-20.
Second and fourth column show the ratio of actuaep(wage) level to the level predicted by regi@ss
Results and regression scatter plot for labor crstsn the Appendix.

It is an established fact that the price levelsemeral countries of CEE are below what they
should be given its progress in real convergenadulidand Cihak 2001, Zdarek 2006). This
is case of CR as well as (in lower extent) for SK, Hun, Lit; the opposite is valid for Pol,
Lat and Est. We also see that regression explaiasga share of actual price level (third
column). In last two columns of Table 4.2, we laikihe relation between real convergence
and wage level. The regression indicates that fb%apoint increase of relative income in
PPS with respect to EU-25, increaseso denominated labor costs by 1.65% relative to the
EU-25 average. More important are the residuathénfourth and fifth column. Here we see
that labor costs as an indicator of nominal coneecg are substantially below what one
should expect for given progress of real convergedncall of the CEE countrie$ The gap

is larger than for price level and the explanatpoyver of estimated relationship decreased
(rather dramatically) compared to price level regren. The drop is particularly strong for
SK, CR, Hun, Pol. This can indicate that eitheolatosts cannot be used to sufficiently well
approximate price level (and nominal convergencdahere may be a considerably large gap

between real convergence (convergence in prodtyjtiamnd labor costs.

If the latter would be relevant, then the potenf@ convergence for countries could be

magnified. Overall, there should be three procesgeating. First, convergence due to

23 We also run the same regression for variableserted by nominal exchange rate only. The principallt,
i.e. the negative residuum for Central and EaskEmopean countries with the exception of Sloveniaaias
valid. The gap has, however, decreased to 4 (CR) {&K) percentage points of EU-25 average. Resalishe
provided upon request.
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closing the productivity gap (real convergence)udthdake place. Second, this process should
be reinforced by nominal convergence (wage andrggvevage spiral from the diagram 5.1).
Third, labor costs convergence may be supportechdnelerating growth of labor costs
leading to gradual decrease of the negative labstsaesiduum. This goes in line with the
section 4.4.3 where we mentioned that wages insitian countries seem undervalued.
Hence, we call recall that a transition-relatedotabosts growth premium may accelerate

labor costs convergence.

However, accordingly, we should ask whether thesen@mies would close this gap or
whether this deviation reflects some endogenousactexistic of transition economies. If the
gap closes, this effect will be complementary tacerlevel growth induced by real

convergence and hence this would imply strongewtirof labor costs level than by other
euro candidates. Nonetheless, if the deviationigiersver time, it can provide the Czech
economy and industry certain space for cost badeantage (lower domestic wage level than
would correspond to income level) and hence foremmympetitive position of the Czech

economy.

Nevertheless, the dominant transmission channellss important. If the exchange rate
channel prevails, nominal exchange rate appreaiatigectly shows in price-competitiveness
and in common currency denominated wages. If tiee mhannel dominates, then wage and
hence price level increase will have implicatiom émmpetitive position to the extent that
Balassa-Samuelson effect operates. This is govebgethe growth of prices in the non-
tradable goods and it depends how it projects eopttices of tradable goods and how price
level growth projects to nominal exchange rate. hestion is then whether these alternative
channels are identical (equivalent) with respecingpections of common currency wage
convergence. If the gap closes, then it will cdntré to relatively faster growth of euro-

converted wages.
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Table 4.3: Channels of price level convergence (2001-5, annual averages)

Nominal ER HICP REER

Czech Republic 3.6 2.3 6.4
Hungary 0.9 6.5 7.5
Poland -0.1 3.9 -0.6
Slovakia 2.0 6.9 3.8
Slovenia -2.9 6.1 1.0
Latvia -4.3 3.8 -2.3
Lithuania 1.4 1.0 1.4
Estonia 0 3.6 2.8

Note: REER-real effective exchange rate, based dnlabor costs, trade weighted, HICP-harmonized»nafe
consumer prices. Lithuania and Estonia have currbaayd. Source: VSEM (2006), Zdarek (2006).

Table 4.3 illustrates the different channels thioudnich nominal convergence takes place in
the EU-8 countries. We see that the Czech Repuallit Lithuania are the only countries
where the exchange rate channel dominates oveinflagion channel. The converse is
relevant for all other EU-8 countries. Heterogersesuthe course of real effective exchange
rate, where Poland and Latvia seem to oppose the od real appreciation in transition

countries?*

4.6 International Comparison and Conversion Factors

Previous discussion has brought us to the debatet dbe function of conversion factors in
international comparisons. In order to compare Wwéa®or costs across countries need to be
converted to common units. Here we face severitdif choices (constant or current prices,
nominal or real values, price deflators (producensumer price index) etc). A chapter of its
own would be the comparability of data across coemtand time as well as statistical
methodology. Let us sidestep these and look apldngsible alternatives for comparing labor
costs across countries. It is fair to say in adeahat there is no single best solution. Rather,

it depends on purpose of comparison and the degreaccuracy one is willing to accept.

24 A combination of low inflation and nominally appiating country makekoruna together withyen one of
favorite currencies for carry trade, a low interegé based speculation. Given the relatively “amable” price
level convergence by the means of nominal exchaatge this is an additional argument against emgetie
EMU “soon” at the expense of future positive infbatidifferential due to irrevocably fixed exchangét
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Nominal Exchange Rate

Using nominal exchange rate has its pros and cems\a other approach. Primarily, nominal
exchange rate is subject to short-term fluctuatimadatile capital movements, random walk
hypothesis etc). Moreover, mainly trade in tradadjpb@ds influences exchange rate, hence
exchange rate does not directly represent theivelagirices of non-tradable goods and
service&® and is subject to exchange rate policies as D&hdvantage of nominal exchange
rate especially for NMS, as we showed in the previparts, is that its movements frequently
result from transformation period (undervalued enaies, fluctuations) rather than from
movements in fundamental variables. The advantagdési availability over long time
horizons. Moreover, nominal exchange rate refléescost (dis)advantage for enterprises and
the on the spot value of product. Nominal excharage converted labor costs allow a direct
comparison across countries. They can be easiyprdted as they describe the labor costs
and market value of produced output faced by engpl@gnd hence allow market-based
comparison of locations, branches and related (cegénues) arbitrage etc. Such assessment

would be best suited for a multinational firm segkio take advantage of cost differentials.

Purchasing Power Parity
The advantage of using purchasing power paritigaternational comparisons is in the fact
that these measures reflect differences in natipne¢ levels that are not taken into account
by exchange rates. PPP-based study would be ititgydsom workers’ point of view as it
assesses the purchasing power of locally paid wafyesorollary to Balassa-Samuelson
effect, as Balassa (1964) postulated it, is tharaiductivity differences in tradables exceed
the productivity differences in non-tradable go@dsoss countries, then the currency with
higher productivity in tradables will also appeafeovalued in terms of purchasing power
parity.
Empirical evidence has confirmed that richer caestrwhen the exchange rate is used as a
conversion factor, are richer than they actually iirthe PPP is employed in inter-country
comparisons. This is caused by the fact that nadatsles in poorer countries are relatively
less costly than non-tradables in rich countried aence PPP of poorer countries is above
what the nominal exchange rate would suggest. Saou€1994) called this tendency for
real income comparisons based on PPP to be systaftyabiased Penn-effect. Related to

wage convergence, for nominal exchange rate cawevages, convergence may appear as

5 |t represents relative prices of non-tradable gotdthe extent that these prices show up in tieeprof
tradable goods.
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too sluggish with considerable differences in wageels across poor and rich countries.
Using PPP, on the other hand, will downplay diffexes especially in productivity measures

and wage convergence will be under way at signifiggfaster pace®®

The problem of using PPP concept for convergencassMahony (2001) warns, that the
successive rounds of International Comparisons reBnegICP) that produces estimates of
PPP are not intertemporally consisténtimited time comparability originates from changes
in the weights of "aggregate” PPP, changes in tidévidual purchasing parities for sample
products and from differences in commodity sampldae to relative prices, quality
adjustments). In addition, as expenditure PPP sually calculated, they regard only the final
output, not intermediate products. Expenditure éd2eP also incorporates subsidies, taxes,
regulated prices, social contributions. Furthermane ICP or Eurostat projects take place
with the three years periodicity and the data, beneed to be extrapolated to allow year-to-
year comparison, which can be a source of additioi&curacies. There are also objections
that can be raised to cross-sections comparabilipurchasing power standards (see van Ark
et al. 2005¥°

Unit Labor Costs
There are several reasons why it is preferabletsider predominantly labor costs and not
unit labor costs in our analysis. One of them &t flor multinational firms are labor costs
arguably more important than unit labor costs witatiding on (re)location of their
production capacities. This is based on the idest #nowledge capital (how-know,
technology etc.) is internationally mobile factandahence productivity is transferable, if
gualified labor force (or the one that can becomalified at relatively low cost) is available

in the destination country. lllustrating exampletht is provided by Marin (2004) in a firm-

% These inaccuracies decrease the smaller are thméndifferences within the group. Deviations aresueed
by the ERDI coefficient defined as ration of nomitePPP based exchange rate.

?" However, the index-number problem (non-transifivif international price ratios) has been diminishieoth
Eurostat and OECD employ so-called multilateral sa@geto make prices levels ratios transitive (seedvigh
2001 for more detail).

28 \/an Ark (1995) alternatively proposes to use Umilue rations (UVR) which are defined as sales \sahfe
products divided by quantities. Contrary to PPRs timeasure does not include other sources of income
(subsidies etc), rather it shows true produceregrigiot only final sale price, excluding intermégliproducts)
which makes them better suitable for analysis ajeveonvergence in the sectors which do not operisitefinal
on sectoral level such as manufacturing. Althougindptheoretically superior to PPP and nominal erge rate
conversion, the availability of UVR limits its roie international comparisons and this is especialevant for
NMS. Alike, the product match (matching identical/R across countries) in terms of quality, availépil
restraints the wider use (see van Ark 1995).
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level study of German and Austrian multinationaimpanies” which have invested in
Central and Eastern Europe. The study revealSdk& productivity per employee (GDP per
employee) and labor costs per employee (definefdilbsost of labor) were approximately
23% of German average in 2001. However, on firnell&erman affiliates in the Central and
Eastern Europe pay on average 17 percent of theimén parent wages but are able to
increase their productivity to 60 percent of theep#s’ productivity level as soon as the end
of last century. For this reason by consideringtie® unit labor costs on the state level (close
to 1); one could have erroneously deemed CEE aswooth of exploiting labor cost
differential. Yet, given what affiliates actuallam achieve with their know-how, expertise,
training etc., this region is much more attractivethis sense from firm’s point of view labor
costs rather than unit labor costs is importantesiih indicates the real price of labor. The
actual productivity is a matter of firm’s own abyjlias well as availability of appropriate labor
force and labor market situation. Hence, from gust of view is more informative a general
wage level and its evolution from which firms derithe remuneration they will offer. The
increasing importance of labor costs as contrastenshit labor costs is also acknowledged by
DIHK (2006) and by Beyful3 and Eggert (2000).

As noted by Schroder (2005) high labor producticiéy be also a result of high employment
of capital. For comparing levels of unit labor costan be then misleading since high
increases of labor productivity can be result dissilution between labor and capital, which
can ultimately lead to competitiveness improvengnwter ULC) due to lower employmetit.
Moreover, if we would use unit labor costs we haa®argued above face the challenge of
converting productivity (as real flows) by usingrpasing-power standards. These standards
are not, however, suited for comparison in timdatasas argued above. Hence, we would
need to choose a benchmark year and use fixed RiPEaults would be influenced by the

arbitrary choice of base year. In addition to thiaé¢, constant prices based estimation become

29 Study includes 660 German and Austrian firms wiZ®@ investment projects in transition countriesiryr
the period 1990 to 2001. The author claims thashisey data represent 100 percent of Austrian8@nplercent
of German direct investment in Eastern Europe.

%0 The relationship between labor costs and produgtiginot as straightforward as it may seem. On fared,
productivity explains almost all of the cross-cayrtabor costs variation (R2 over 0.8) as can bsegn in
section 4.5. However, we also have experimenteth witimating a long-term relationship between labor
productivity and labor costs for individual timeries. Since both time series are non-stationarhawe applied
Johansen’s (1995) cointegration test for labor petigity per employee and labor costs per emplayesample
between 1961-2006. Perhaps surprising we have fthatd® (Aus, Bel, Ca, Fr, Ger, Ir, It, Sp, Swe} oti120
time series pairs were not cointegrated on 10% lefvsignificance. Hence at least for these coestthere are
some other variables that need to be includedXjpla@ing labor costs growth.
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less accurate the further the current period immftbe base year, which in case of 45 years

data span can cause a substantial distortion.

4.6 Summary

This chapter was intended to highlight essentialuiees connected with comparison of labor
costs among countries. Especially, we demonstrédteccomplexity and interlinks between
wage and exchange rate and their determinantsn@ha importance of real exchange rate
and Balassa-Samuelson effect, we paid attentioiingse variables in connection with the
transition countries. On the side of transition rdoies, real exchange rate appreciation may
work against convergence of labor costs. On theratland, nominal and real convergence
(Maastricht criteria-stable inflation and exchangse, productivity catch-up) will be
generally supportive for labor costs convergence. Widve also identified for all CEE but
Slovenia negative residuum in labor costs-labodpetivity relationship. Closing this gap
would offer additional source of labor cost conwsrce.

We outlined potential difficulties associated withmparisons using nominal exchange rate,
PPP and unit labor cost. Considering the matteefely, we have concluded that the
relatively simplest comparison based on labor costererted by nominal exchange rate is at
the same time for us the most appropriate giveratteznatives of purchasing power parity

and unit labor costs.
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V. Labor Cost Convergence-Empirical Assessment

In this chapter, we concentrate on testing labstscoonvergence hypothesis. We will test for

unit root in time series of relative labor costs p@rker using convergence tests for both

individual countries and panel data. First, weadtrce the convergence concept and provide
methodology for the Augmented Dickey Fuller (ADE}t as a univariate unit root test and a
founding stone for empirical testing. In the secserdtion, we briefly discuss available data.

Empirical part presents and discusses results ofF A€st then panel-data convergence
analysis is performed. In the last section, labastE convergence in Central and Eastern
European countries is considered.

5.1 Definition of Convergence

The convergence hypothesis can be divided on thelate and conditional (relative) version.
Let us assume that countries have same technolodis@osal. The absolute convergence
hypothesis implies that labor costs in initiallwlovage countries grow faster than their
counterparts in high wage countries and that labst levels in low wage countries catch up
with those in high wage countries at the same tidiemately, steady-state wage levels are
identical, labor cost differential between two ctyigs (or country and group average) is
stationary around zero and deviations from thisestae only temporary. In other words, there
exists a balanced growth path where fluctuatioesoaty temporary and where relative labor
costs return to its original path. The relative \@ngence, on the other hand, indicates that
countries have different steady states and indhg tun, only the growth rates are the same
and thus relative labor cost differential converg@some non-zero value. We intuitively
understand steady-state labor costs as a long-gquilibeium where capital per unit of
effective labor is constant. Given the same undwglgtructural characteristics, labor costs in
two economies grow to the same absolute level aod @t the same rate if they are at the
same steady state. The second possibility is t@i@nies are at parallel growth paths (see
below).

According to Karras and Evans’s (1998) definitidnstochastic convergence, we formulate

convergence for labor costs within a grouphNfcountries such that

limE (Ic, ,; —Icwi) = g, for n=1...,N 1)
where E, denotes expectations conditional on availablermédion in timet, Ic, is labor

costs expressed in levels (logarithms) in coumtrin time t, lcn: is a mean of benchmark
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group labor costs (EU-15 in our ca8eh time tin logarithm. Definition (1) implies that in
the long-run deviations of labor cost in countny from cross-section average are to be

expected to converge to constant The parametew, shows whether the convergence is
absolute u, = 0 for all n, or whetheru, # @nd convergence is relative with economies

being on their own parallel growth paths.

5.1.1 Cross-Country and Time Series Approach

There are both cross-country and time series tdstenvergence. The former approach was
pioneered by Barro and Sala-i-Martin (1991) and kian Romer and Weil (1992). They

study income convergence based on regressing @& eénagme accumulation rate in the
examined period on the initial level of income apither exogenous variables. Negative

relation between average growth and initial incqmets to the 8 -convergence. However,

cross-country method has been challenged by suceeagsearch (Quah 1993, Bernard and
Durlauf 1996, Evans 1997). The main critique isdaasn three main arguments:

1. Negative correlation between output growth andiahibutput is consistent with a
stable variance in cross-country output (Quah 1893)

2. Cross-country tests have low power to reject namveagence hypothesis. Moreover,
they are ill designed to analyze data where sornatdes are converging and others
do not (Bernard and Durlauf 1996).

3. Cross-country method in order to be valid puts lyighstrictive assumptions on the
data: economies must have same first-order au&ssiye representation, economies
affect each other completely symmetrically and ¥leetor of explanatory variables
controls for all permanent cross-country differendéthese assumptions are violated,
then cross-country approach may generate inconsisséimates (Evans 1997).

Hence, the current research almost exclusively siraw time series tests (Freeman and
Yerger 2001, Cunado et al. 2005, Weber 2001). Wifeliow this path for both individual

time series and panel data. However, on occasienloak not only at time series tests of
convergence but also assess how the dispersi@bar tosts levels across countries in time

evolves and estimateg -convergence. We use the coefficient of variatisraaneasure ofr -

31 We have decided to use EU-15 as a benchmark r#ther individual country, e.g. Germany, to avoid
distortionary effects that result from shocks resdrto individual countries (e.g. unification). Mawver, labor
costs of EU-core counties (Bel, Neth, Lux, Fr, Gag persistently above the average, hence we wmildare

to call German labor costs as sufficiently représire.

% In other words, this impliegB -convergence but n@ -convergence (see below). It can be shown that
convergence implieg3 -convergence but neice versa(see Barro and Sala-i-Martin 1992).
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convergence. If the dispersion decreases over tiveegonclude that convergence is taking
place. For group of countries with identical steatigtes the dispersion converges to some
non-zero value given by variation of residuals lagws in Barro and Sala-i-Martin (1995).

This measure of convergence is a borderline betweaes cross-country3 -convergence and

time series tests of stationarity.
5.2 Survey of Literature

As we mentioned in the very beginning the literatun labor cost convergence is not
particularly rich®® To name some of the few studies, Tovias (1982sidens coefficient of
variation for six EU founding countries between Q9&nd 1979 as a proxy for wage
convergence. He finds that wages have been comgeugi to 1968 and showing a diverging
trend afterwards. Brandl (1996) tests for unit-rootvages of unskilled American workers on
sample over 100 years long and finds only limitedience for convergence. Abraham (2001)
discusses labor cost convergence in OECD econobyiegpplying non-unit root tests of
convergence, yet he finds that “convergence is stowl often partial” (ibid: 17). For
European Union as a group of adequately similant@s studies successfully identify wage
convergence (Gremmen 1985, van Nourik 1987). Thpegeers in particular confirm the
importance of trade and lack of trade barriers apnrtontributors in narrowing factor price
differences. Somewhat surprisingly, labor mobitiigd not play a major role in convergence.
Berger and Westermann (2002) find that betweenrl&osts in six major industrialized
countries (Fr, Ger, UK, USA, Neth, Bel) there isilypa limited evidence of cointegration.”
Overall, the evidence seems mixed at best. Unfataly, studies mentioned above differ
from scope and focus of our empirical examinatrncipally, they employ different method
of estimation (Abraham (2001) non unit root estmsatJung and Doroodian (1995)
cointegration). To my knowledge, there has beerstudy that employs the ADF tests or
panel data tests to labor costs convergence. Coestly, this makes interpretation of our

results more difficult since there is no benchnargrevious studies to compare with.

3 There are some more studies on labor costs comaga the Section 2.3 in the chapter on FactozePri
Equalization Theorem.
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5.3 Augmented Dickey Fuller Test-Methodology

A natural starting point for time series tests he tAugmented Dickey-Fuller (ADF) test
developed by Dickey and Fuller (1981) which in feets for the presence of unit root in the

time series.

Let us assume that time series of labor cdstsjs described by AR (1) process such that
Ic, =a+pdc  +¢& (2)

where @ and p are parameters ang independently and identically distributed errdfs.

‘p‘ <1, thenlc, is stationary’ If p =1, then the times series contains a unit root ambis

stationary,

p‘ >1 represents explosive process.

We apply definition (2) for testing stationarity tfe labor costs differential between two
countries in time. In other words, the differenetween labor costs per worker between two
countries (in logs) in time must be a stationargcpss (a process integrated of order zero,
I (0)) for labor costs to converge. Specifically, thdl hypothesis is

H0=(IC —E1+i)=|(l) forn=1,...,N

n,t+i

where | (1) denotes a unit root non-stationarity process and a country index. Applied to

labor cost convergence, the most general form efAthhgmented Dickey Fuller test involves

equation in the following form:

P
Alc,, = u +ﬁit+yilci,t—l+25iA|Ci,t-p+£i,t ©))

p=1

where Alc, , is the first difference of labor cost level in oty i in time t relative to the

P
benchmark countryy, is constanttis time trend. The termZAlcmp represents lags of
p=1

dependent variable to allow for higher order precé&R(P)) and &, are identically and
independently distributed residuals. It is easgttow thaty, = p— 1

Given the formula in (3), we are exploring converge of relative labor costsis-a-visthe

average of EU-15 countries wit)) < <upporting convergence hypothesis. If we are tble
reject null hypothesis thagg, = h favor of one-sided alternative thgt < , @e conclude

that time series is stationary and therefore iveoges.

3 A stochastic process with finite mean and variaixealled (covariance) stationary if its mean and
autocovariances are time independent (covarianewgebn two periods dependent only on the lag andmo
the actual point of time when they are calculat&ge Enders (1995: 69) for a formal definition.
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There are three issues, we have to solve for estigné3). First, the ADF test assumes that
residuals are statistically independent and of torsvariance; they must be white noise.
Especially the autocorrelation of residuals hagssrconsequences; it makes the least square
estimators inconsistent. Hence, in order to confool possibility that series has been
generated by higher than autoregressive procetisedfirst ordef®> we have to include the

P
term Y Alc, .

p=1

» In (3). The strategy for determining number of |#igat we undertake is to

remove serial correlation in residuals by minimgz®&chwarz information criteria and then to
look at correlogram of residuals and associatechdjBox Q -statistics which tests joint
hypothesis of zero autocorrelation of residualsauiag P .

Second, in formula (3) intercept and time trend epional parameters attributable to
different types of convergence. Absolute, or zemamconvergence (Bernard and Durlauf

1996), points to,, =0n 4 = (and is parallel tqu, = O (1). In case of zero correlation in
residuals andy, < Pthis process is modeled as an AR (1) process.edexy it seems in

many cases that absolute convergence is too sassgmption for describing behavior of
particular time series. Ifu #0n B =0, then we talk about relative convergence (Li &

Papell, 1999). In this case, labor costs diffeentonverges to some non-zero value.
Countries have different steady states, yet tteold costs grow at the same growth rate
(parallel growth paths). The gap for relative cagemce can be derived for time going to

infinity as — 4, / y, . It measures the long-run mean difference betvi@eor costs in country

i and the sample average (see Evans 1998), if countsyconverging to group’s mean. In

accordance with Freeman and Yeger (2000) we wiltles ratio long-run relative.
Lastly, if £ 20n B #0n y, <0 (statistically significant), the process in (3)described as

trend stationary. Although the presence of a timemd allows for permanent labor costs
differences between the inspected time seriesjghttbe appropriate in a context in which
convergence is an on-going process (Bernard & DriE095). This most general ADF test is
suitable for countries, which are undergoing a dagiowth and can be characterized by
shifting mean rather than by mean reversion. Incfu®f the trend is also necessary for
ensuring the ADF test consistency since, as We887)l points out, the ADF test is

inconsistent if the process is stationary aroungettrend and the term is not included in the

% said and Dickey (1984) show that by including isight number of lags, the ADF test is asymptobjcaalid
even when the time series has been generated bingnaverage process. Therefore, the purpose ofdimgu
lags is actually twofold.
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regression (3). On the other hand, superfluousigiah of trend lowers the power of the test
(ability to reject false null hypothesis) and hemee keep the trend in model specification
only if appropriate test statistics (see belownhpes us to do so.

In case that trend and constant are included in #83E y, < Ois not a sufficient condition

for convergence (Tomljanovich and Vogelsang 2002¢cessary condition is to check

whetheru, 8, < Q If u, <0, then B, > 0 must hold, if convergence is to occur. This

corresponds to catching-up or “convergence fronowegl Were this not the case, then

country with steady state labor cost below the hevark country 2, < Q accompanied by
negative time trend £, < Y would not catch-up with labor costs of the benahmbut
diverge from it. Similar case with opposite cormtis (if 4, > O, then B, > O applies to

“convergence from abové®.

Thirdly, ADF test regardless of how simple it maem, entails extensive discussion about
the strategy of fitting the most appropriate motétl particular time series (Elder and
Kennedy 2001, Enders 1995 etc). One strategy isid&e a-priori assumption about the
nature of convergence process. This has been dprferbexample Duncan and Fuentes
(2006), who drop deterministic trend and estima@FAequation with constant only for all
time series. Yet, we consider this approach asdsetictive for us given the heterogeneity of
sample countries. We have to keep in mind that saimple countries (EU-15, Australia,
Canada, Japan, Norway, South Korea, USA) were (@sgnctive units. It would be no
surprise to find variable patterns of converge sihett some countries are likely to meander
around average (insignificant constant), while othere likely to converge to the average yet
keeping distance (significant constant) and othems likely to converge fairly rapidly
(significant trend)’ Hence, the assumption of heterogeneity of convemgeloes not allow
us to take any simplifying assumption about theseinistic regressorg;, and S, . This is
also because there is not any fundamental theatywbuld help us in determining particular
ADF form for labor cost convergence and we haveetg solely on past observations. We
will start estimating ADF test in the most gendmaim (3) and employ strategy described by
Enders (1995: 254-258). This involves testing ef hinll hypothesig, = (gainst one-sided

36 Usually, this procedure involves regressing reéatabor cost on constant and time trend to cheloktier
relative time series has grown more (less) thamageeto enable convergence as catching-up (or cgenee
from above).

37 Augmented Dickey Fuller test does not allow estinga(2) for time trend without constant since #stimates
are then inconsistent, Dickey and Fuller (19815 niore detail.
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alternative y, < 0in the most general (unrestricted) model and wmphtary testing

significance of constant and time trend By-test andr statistics® Subsequently, if time
trend has been dropped, model is retested forrooit in restricted model. This stepwise
procedure, although a bit laborious, allows reftertheterogeneity of our sample countries
and fitting model, which most suitably describdsolacosts for particular country.

5.4 Data

The time series of labor compensation per emplaydetal economy are taken from annual
macroeconomic database of national accounts (Anfeqmblished by the European
Commission's Directorate General for Economic amarcial Affairs. Labor compensation,
as it is used here, is defined as the total renatiogr (including employer’s social security
contribution), in cash or in kind, payable by anpéoger to an employee in return for work
done by the latter during the accounting period/€ar in our casé). We use this broad
definition of labor costs to capture different lalbaxation approaches and to point to the full
price of labor. These non-wage cost items are faltyrred by the employer and therefore we
consider labor cost as a better indicator of tst of labor than wages alone.

We use ecu-eufd denominated time series. To work with real comp&os per employee
the nominal values were divided by the deflatorgofss domestic product. By converting
labor costs by current exchange rate we assessrhmh it costs “to buy” a unit of labor in
time and space. Hence, we do not only follow cosiolu of the previous chapter, which
concludes that nominal exchange rate is bettealseifor our purposes than PPP or ULC, but
also accept the recommendation by Hinze (1998:148) for international labor costs
comparisons the appropriate conversion method &ppdy actual exchange rates. Use of this

38 Critical values undety, = O differ from conventional t-values, McKimmon (1998pulates them and they
differ with the inclusion of trend and constant. fdover, there are separate F-test bagedtatistics testing
joint hypothesis ony, = Oand insignificance of deterministic regressorsadidition to that, we also have used

T,, andT ur statistics for assessing significance of trenctamstant given thay, = 0. These are seldom

reported in the literature, Eviews 5.1, where all calculations were done, does not report themkd&jicand
Fuller (1979) tabulated them. These statistics toggawith strategy of Enders (1996) were employeéstimate
the functional form of ADF test.

%9 http://ec.europa.eu/economy_finance/indicators/ahmmacro_economic_database/ameco_en &lrour data
are taken from a version which has been lastly iggbdan November 6, 2006.

0 Seehttp://forum.europa.eu.int/irc/dsis/nfaccount/infata/esa95/en/een00149.htm

“1 The Euro/ECU series has been generated by applyénesipective year exchange rates of national ozyren
(annual average) to ECU/Euro for reference periodsqaling 1999. This also has been done for periéatde
1979 whenecuwas launched. From 1999 on, the series were cat/érdbm national currencies to Euro by
using the irrevocably fixed exchange rate in theeoaf countries, which have adopted the euro. Betdased
on European System of Accounts (ESA 95).
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“international euros” enables comparison in timeoas units as the labor costs data were
originally compiled in national currencies. Moreovas we are concerned with factor costs
and not with standards of living, nominal exchargte is appropriate. On the other hand, we
admit that, at times, the development of euro-denated labor costs might be determined
more by the exchange rate changes than by labts (wage) developments in a particular
country. We believe that the problem of exchange ralatility is partly mitigated by
converting national currency denominated data Impahaverage exchange rate.

Ameco is arguably the best available source of @oaige labor cost data surpassing
databases such as OECD’s STAN or Groningen Datathaseto available time span and
country coverage. Moreover, as we use a singleceoofr data rather than compilation from
individual statistical offices, the consistency tbe data is, to an extent, guaranteed. The
potential disadvantage can be in the level of lalmsts data aggregation. As the data are not
available we have to disregard convergence on @tmumal level, aspects of local labor
market conditions or wages on skill level or renmatien per hour etc. However, such data
are not available at all on a cross-country coestsbasis to make reasonable inference on
convergence in sufficiently long time horizon. lmuroconcept, average labor cost per
employee is to be understood as an indicator otmggrabor cost level. The rationale for
using average labor compensation per employeenigasito convergence studies employing
domestic product per capita, per worker in termaggregation.

Our data set spans, on annual basis, over thedmoaf 1960-2006 for EU 15 countries and
other industrialized countries (Canada, Unitede&stafapan, Norway and Australia). Shorter
time series is available for South Korea (1970-20@Bermany after the unification is
represented as joint series. Ameco time serie€émtral and Eastern European countries are

available from 1995 onwards or even shorter. At,bes arrive at panel of 33 countries.

5.5 Empirical Analysis

In the empirical part, we first look @& convergence as a first indicator of convergenbenT
we employ the Augmented Dickey Fuller test to stpdgperties of labor costs time series.
Finally, the panel data unit root tests are applied

Before commenting on our results, we should makearclthat implicit to studying
convergence is to assume that the process gerngtaltiar cost data has been stable over the
entire period to make reasonable statistical imeege However, there is not any a priori
reason to assume that this has always been thehease, we have to interpret our results

cautiously.
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5.5.1 Sigma Convergence

First, let us take a look on coefficient of varetj which measure® convergence, i.e.
dispersion in labor cost levels within the group.
Graph 5.1: Coefficient of Variation of Labor Costs Level
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Source: Ameco (2006), own calculations, coefficiehvariation is defined as standard deviationrayeup’s

mean.

We see that convergence is a relevant conceptrassfave can judge by the coefficient of
variation. Dispersion between EU-15 countries hesnbsteadily decreasing, the coefficient
declined by almost 50% between 1961 and 2006. Ggewee process has been distracted
between 1973-78 and 1992-96, however then alwagsoresl. The first deviation is
assignable to the divergence within EU-15: Italg aimited Kingdom experienced between
1973 and 78 a drop in relative labor costs by n&reand 28 percentage points also due to
sharply depreciating currencies (50% and 32% betvi®&3 and 78). To smaller extent, this
applies to Ireland that fell from 0.75 to 0.62 ofJ#5 average. On the other hand,
Luxembourg and Netherlands raised their labor ctstsver 1.4 of the average which has
been associated with appreciatifrgnc (16%) andguilder (19% between 1973 and 78).
Distortion in the mid 1990’s had similar cause;sthime only with countries diverging to
above (Bel, At, Lux).

Variation for EU-core countries (Bel, Neth, Ger, Eux) demonstrated decreasing trend up to
1973, and since then coefficient of variation remsaguite constant. This is interesting
observations since we can perhaps associate rgfalhefficient of variation with full regional
trade liberalization in European Economic Communityl968, but subsequent integration

does not seem to have influenced convergence athesg core countries. In terms of levels,

57



Chapter V Labor Costs Convergence: Empirical Assessment

relative labor costs for EU-core have occupied eanfjapproximately 1.20 to 1.40 of the
average. lllustrating is the fact that this range been shifting down (with exception of mid
1990’s) to roughly 1.10 to 1.30 of EU-15 averag®96. Excluding Luxembourg, the range
is halved to 1.08 to 1.18. Values of around 1.1(EDF15 average can be considered as a
likely lower threshold to which EU-core countriesngerge. Allowing for disruptions in mid
1990’s these countries has been gradually appnogctiiese values in almost three past
decades. Overall, it makes the impression thattlwesintries have steady state labor costs
above the EU-15 average (suggests relative conveey@nd that the dispersion is already at
its minimum.

Deviation for the full sampfé shows a one-off shock after 1994. This is inteitas group
grows in both number and heterogeneity. Still,thgation regains declining tendency in the
late 1990’s. Overall, variation in all three growgl®ws mean-reverting behavior (shocks are
temporary) with decreasing trend.

These results make us optimistic in evaluating eogence prospects yet there are two major
reasons why these indicators should be interpnetddcaution. First, the figure expresses a
measure of convergence for the sample as a whaece{ there might be subgroups
(convergence clubs) in which dispersion decreasdevather countries diverge. Second, if
the data are not stationary, then even the coefficbf variatio® as an indicator of
convergence may be called into question (Brandb19Bhese observations make us careful
in stating any too definite judgments about coneacg; we will wait for more rigorous

approach of ADF test to confirm or deny these ermging results.

5.5.2 Results-Augmented Dickey Fuller Test

For the Augmented Dickey Fuller test, we employetiseries for 21 countries utilizing the
full length (1961-2006, 46 annual observations, &34 observations) of the available
dataset. Before reporting the results of the Augeteickey Fuller test, let us examine
Figure 5.2, which describes major tendencies iofaosts relative to the average of EU-15
countries (all in logarithms). We see that coustr@an be fairly well divided into four
categories:

1. Countries converging from below (Portugal, Korealdnd, Japan, Spain, Greece)

42 Up to 1994 EU-15+Nor, Aus, USA, Ca, Korea, Japaomf 1995 on Malta, Cyprus and the Central and
Eastern European countries included-CR, Pol, SK, $i. LH, Lat, Est, Ro, Bul.

43 Coefficient of variation incorporates variabilibf the group’s shifting mean hence it is betteripged to
handle non-stationary data than standard devidomexample.
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2. Countries with above-average labor costs withopaegnt tendency for convergence
(Germany, Belgium, the Netherlands, Norway, Denmark

3. Countries with labor costs fluctuating around agerdFinland, Italy, Austria, the
United Kingdom)

4. Countries converging from above (Canada, Austrah&, United States, Sweden,

France, Luxembourg)

Graph 5.2: Convergence and Relative Labor Cost

04 Convergence from below 028 Above average labor costs
0,2
0 T T T T T T T ] 0’15
1961 19 197 1 |
_012 /\_/ - /f
o0 Ve \/\\/
’ 0,05
-0,6
08 1961 1969 1977 1985 1993 2001
-0,05
—Sp —Ir Por Jap
— Kor Gre —Bel — Ger Neth —— Nor ——Den
Around average labor costs
0.2 06 Convergence from aboe
0,1 0,4

/‘

0 \ Vi \

196 7@369 X 1977 '/ 1085 sg\f\g_qgj
O T T v

01 1961 1969 197\7/ 1985 "\fﬂi}v/?qo.

-0,2

. —Fr — Lux Swe
—1t — At Fin UK us ——~Can Aus

Source: Ameco (2006), own calculations

Graphs provide us with rough estimates of convergetreland, Portugal, Japan and Korea
do seem to converge quite quickly in sense of aagebp, or Sweden and France show a
quite steady trend in decreasing relative lab@ts;ahey are converging from above. Italy

fluctuates around the EU-15 average while Norwaynghlittle propensity to come near the
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average labor cost in the EU 15. This quick glagnes us first information on possible
functional forms of ADF tests.
Table 5.1 reports a detailed statistics on the alm®scribed Augmented Dickey-Fuller test.

Second column reports the estimatesmffrom equation (2) that ADF estimates by the
means of parametey, . In fact, estimates of coefficiend, indicate convergence if they are
between(O;l). Coefficient p, in our case can be interpreted as the share tadlitdbor cost

differential that remains after one period. Heribe, lower it is, the faster is the convergence

process. Third column informs us about significanfeconstanty, . As we have argued
above, if 4, # Q then there is a relative convergence and stetadg 8 which labor cost

converge in the long-run and in which EU-15 averaigeé country are on the balanced growth

paths. Estimates of, describe trend and are applicable to convergencm fabove

B <0and belows, > 0 In the fifth column are the estimates of the {ials for the relative

labor costd”? Last column reports on the long-run relative (LRR)long-run equilibrium
labor costs to which labor costs converge relativé&U average. It has been calculated as

exp(-y /y;) to be directly comparable to EU-15 average, a &wklese to one indicates

absolute convergence.

Starting with some general observations, sevena¢as are especially worth considering.
First, there is a substantial variability how caigg converge as was already suggested in
Figure 5.1. Not in all cases particular functiofain in (3) corresponds to visual inspection,
nonetheless this should not be of major concern.oDR1 time series, we have 13 significant
and hence converging to EU-15 average. Out of thestralia, Canada and Luxembourg
converge from above with significant time trend MHreland, Korea and Portugal catch up

from below.

log(0.5)

“ For AR(1) processes one can derive so cédlfilivesas hl = ——=-——"—_ This ratio indicates how long it

log(L+ y;)
takes for particularlci series to revert half-way back to its mean valiwerg a unit shock. In our case, it

indicates how long it takes (in years) for halftbé differential between the initial level and stgestate to
disappear.
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Table 5.2: Augmented Dickey Fuller Test, 1961-2006

P H, B Half Live LRR
Australia] 0.528**  0.09***  -0.0033*** 1.09 0.966
Austria 0.959 - - 16.56 -
Belgium 0.854 0.011 - 4.39 -
Canada 0.646** 0.09**  -0.0034*** 1.59 0.94
Denmark 0.695**  0.015*** - 1.91 1.05
Finland 0.752**  0.003*** - 2.43 0.99
France 0.648 0.05* -0.00087** 1.60 1.05
Germany 0.793*  0.014** - 2.99 1.07
Greece 0.866 - - 4.82 -
Ireland 0.851 -0.028 0.00073** 4.30 1.01
Italy 0.890* - - 5.95 0.98
Japan 0.907** - - 7.10 1.05
Korea 0.575 -0.36* 0.0064** 1.25 0.75
Lux. 0.533*** 0.057** -0.00023*** 1.10 1.12
Nether. 0.916 0.008 - 7.90 -
Norway 0.659** 0.047*** - 1.66 1.14
Portugal 0.830  -0.041**  0.00095** 3.72 0.80
Spain 0.89**  -0.013* - 5.95 0.88
Sweden 0.943** - - 11.81 0.97
UK 0.896** - - 6.31 0.99
us 0.954** - - 14.72 1.16

Note: *, ** *** indicate estimates significant &0, 5 and 1 percent level of significance in thetfcolumn
parameter gamma is evaluated using McKinnon (1@8i@tal values, the last column reports significarat
usual t-values. For countries with trend (or withoonstant), the LRR was re-estimated in model witbrcept

to ensure comparability of the LRR estimates.
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For these countries, we have performed auxiliagregsion as described above to check
whether necessary conditions hold. Unambiguoukbsé tests confirmed correctness of signs
of constant and trentf

As far as the absolute convergence (identical gtetate labor costs) concerns, we can reject
unit root for Italy, UK, USA and Sweden. In additito that, relative convergence (long-run
differential in levels accompanied by average-igetgrowth rate) seems to be the case for
Denmark, Finland, Germany, Norway and Spain. Weelfaund no country, which diverges
In sense of increasing relative gap in time, whscindeed an encouraging result. On the other
hand, there still seem to exist persistent gapsuggested by significant constant terms
(relative convergence). Overall, the spread for@aroountries declined from 30-160% of the
EU-15 average in 1960 to 50-130 (70-120% excludogtugal and Luxembourg) in 2006.
The gap has decreased by over 40%. Portugal rech#eelower boundary throughout the
whole period. From above the band was marked byd8wethe Netherlands and most
recently by Luxembourg.

Perhaps the largest variety is found in the spéetrvergence process. This is estimated by

coefficientp,. The most rapid in terms of closing the gap is thals (0.52) followed by

Luxembourg and Canada. The slowest out of convgrgauntries are USA (0.95), Sweden
and Japan. Corresponding half-lives fluctuate torverging countries fluctuate between one
year (Australia) and 14 years (USA). The mean Inadffor EU-15 is around six years.

Last column informs about the long-run differentélcountries for which we have indicated
convergence. For this indicator to be reasonabigripmeted particular time series must be
stationary. Then for a stationary time series # {@ediction of ultimate steady state to which
time series should convergence in the long-runtifae goes to infinity). We see that the
spread between countries is only between 75-115®eSof countries for which converge
was found (Nor, Lux, Ger, Den) seem to retain atpesdifferential of 5 or more percent.
For group of countries converging absolutely (Sui, It) the differential was found close to

one. This is reassuring finding in a way that thaéifferentials are not fundamentally different

%> Moreover, Fr, Por, Kor, Ire for which convergerime the means of ADF was not confirmed, we observe
particularly significant trend behavior even undlee null hypothesis for which thé-test statistics does not
follow standard limiting distributions but the on& McKinnon (1996). In addition to that, if we walifollow
Enders’ (1995: 256-258) prescription for ADF testingts fullest, we would have to conclude thatdigeries of

Fr, Ir, Kor, Por are stationary. This comes from fduet that we were not able to reject hypothesis Pﬂi =0

given y, =0, i.e. test for presence of time trend. Then oneulsheetest for a unit root ), = 0) using

standardized normal distribution to control for fhessibility that trend is superfluous in regressi8) and for
which the test statistics follow standardized ndrdistribution.
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from relative labor costs levels reported in grapbhsve. Furthermore, Spain and Portugal
given past development of labor costs should kéepng the gap up to values around 90% of
EU-15 average. Overall, estimates of long-run nedaseem to provide us with fairly well

fitted reality check.

Our results are reassuring in terms of what we @axpect. Initially low wage countries
(Portugal, Spain, Ireland) demonstrate positivedrstationary behavior, while negative trend
stationarity is characteristic for Luxembourg andri€e or Australia. Hence, it is logical that
ADF test points to convergence of countries witltialy “extreme” labor costs levels.
Similarly, high labor cost countries such as Can&atsA or Australia have shown tendency
for decreasing the relative labor cost gap. We alsafirmed a persistent differential for
Scandinavian countries and cost-advantage for SgpaghPortugal. The gap is closing, yet
there are differences.

Interesting and illustrative are cases of Germ&wjgium and the Netherlands as countries,
which have been involved in the European integna@wer since its outset. Not only have
these countries experienced periods of stronguatiins (early 1970°s-1980, early 1990’s-
mid 1990°s) when they actually diverged from therage, but their labor costs demonstrated
persistent positive differentials after the fludtaas. Following these fluctuations, pro-
convergence forces were operating, neverthelesg e continual deviations in relative
labor costs remaining even after year 2000. Thesessshow a relative convergence with
long-run differential (measured by LRR) around 578. This is in accordance with the
results ofg convergence results. They may indicate what ardikkly barriers to labor costs
convergence possibly due to imperfect competitiabor productivity differentials, trade
barriers, increasing economies to scale, factoowntent or specialization of production etc.
All of these aspects are counterweight to simikactdr endowments and presumably to
common presence of EU-core countries in the same obdiversification, which is pushing
factor prices close to equalization.

There are several potential explanations why weevmet able to reject false null hypothesis
of non-stationarity for individual time series (tNetherlands, Belgium or Greece). First, unit
root may be assignable to the strong fluctuatiogerly 1970°s-1980, early 1990’'s-mid
1990°s) as Figure 5.1 suggests. Subsequent dedtirthe 1980’s and late 1990’s were not
enough “mean-reverting”; fluctuations due to sorhecks had a permanent effect on series.
This is not case of the United Kingdom (shock freanly 1970 to the early 1980’s), Finland
(late 1980’s) or Italy, where we observe persisteean reversion.
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Second, in cases of both rejection and non-rejeationull hypothesis, we tested particular
time series by ADF and by a battery of statistieats in order to approximate data-generating
process. Hence, we are implicitly distinguishingween deterministic and stochastic trend
(ADF with trend vs. ADF with constant). It is wédhown fact that these tests sometimes fail
to distinguish the correct model, for example isasaof near unit root processes (Enders
1995). Hence, if we have failed in determining esponding nature of the trend, our ADF
tests are misspecified and estimated coefficiergsl@sides others, inconsistent. This might

be the case of for example Portugal, Greece orifelghat show high estimates ¢,

coefficient.

Third, labor cost time series are not as volatiefa example financial time series and the
fluctuations seems at least for some countries (RliKNeth) to be rather long-lasting (half-
lives between 6 and 16 years). As a result, the A&3E performed at 45 annual observations
may fail to reject the null since it is too shortdaseries has not yet fully recovered from
fluctuations.

Fourth, the fact that we have not indicated consecg for Belgium and the Netherlands can
be also partly explained by the inability of rejagtthe null. This is justifiable by the low
power of ADF test-probability of rejecting a falsall hypothesis in small samples (Freeman
and Yerger 2001, Cunado and de Grazia 2005). Orotier hand, even for countries for

which the null hypothesis of unit root has not beejected, the coefficienp, is of correct

sign. In order to increase power of conventionalFAiBst, as pointed out by Levin and Lin
(1992), it is wise to take advantage of panel attarestics of multi-country time series. For
these reasons is the panel unit root testing aobsetting for verifying results of univariate
ADF tests.

5.6 Panel Data Analysis
In the last decade, panel data are being introdut®dunit root testing and convergence
(Madala and Wu (1999), Breitung (2000), Levin, L&hu (2002)). In general, all these tests
are based on developing single series test in athatythey combine information from the
individual time series together with panel genatateoss-section series. This is especially

valuable in case of short time series as we havednsition countries.
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5.6.1 Panel Tests-Methodology

As a starting point, we take the individual AugneshDickey Fuller tests from equation (3).
The discussion as in the section 5.3 applies hemgell. Employed tests work with the null

hypothesis of unit root. If we are not able to cejthe null hypothesis thagt, = ,Ghen we

conclude that all the relative labor costs in tbantries have not converged. The alternative
is that relative labor costs in at least one cqgunave converged to the cross-section average.
We use three tests that assume cross-sectiongdendent panel: Breitung (2000), Levin,
Lin, Chu (2002) and Madala, Wu (1999) (Breitung.aBnd MW thereafter) and one test that
relax the assumption of cross-section independé¢heeCIPS test.

Let us start with the first three tests. While Brag and LLC tests assume common unit root

process for all series (all AR(1) processes havencon autocorrelation coefficieny, ), the

later, MW, allows for individual unit root and auégressive coefficients can differ across

countries. In particular, the MW testg = fdd i =1,..,Nas the null hypothesis while
Breitung assumgs= 0. Hence, the MW test allows the presence of indi&idunit root and

Breitung and LLC assume a common unit root protasall the time series.

All three tests allow for trends, constants andhérgorder autocorrelation patterns to be

determined for individual time series and they assa cross-sectionally independent p&hel.

MW test combines individual ADF tests and combiogserved levels of significance (p-
N

values). The test statistics} =—Zlnni, follows x2 distribution with 2N degrees of
n=1

freedom, wheren, . is the p-value of the ADF test for the" time series.

As multivariate generalization of ADF test, Breigutest is based on estimating standard ADF
equation as in (3), specifying the optimal numbetags and by detrending time series of
interest. Breitung-modified t —statistics then follows standard normal distribatio
(asymptotically).

In addition to these tests, we also use crossosedtiextension of the Augmented Dickey
Fuller test, called CIPS proposed by Pesaran (2@®®) which explains cross section
dependencies by dynamic factor model. In thisrsgtitross-sectional correlation is caused by

“6 Problem of cross-sectional dependencies has @usatbnsequences and use of them was questioreed.se
Konya 2001) as tests tend to overreject unit rblmwever, cross-sectionally demeaning of the sdrafere
application of the panel unit root test could padial with the problem as mentioned by Pesarad3RT his is
our case as we examine convergence relative to EbvéBage. Still, we will also apply test that dows
assume cross-sectional independence (see below).
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common component identical to all panel membees, a@rrors from equation (2) can be
modeled by a single factor. Pesaran assumes thataimmon component is stationary and
proposes a single factor approach using crossesattmean and its lagged values.

Use of this test is motivated by the fact thatyé have not sufficiently well removed cross-
correlation in errors, the power of the test isstically reduced. The contemporaneous
correlation in residuals for the simple ADF testsweetween —0.5 to 0.7 despite the fact that
we implicitly adjusted our data by examining corgasce to the EU average and hence by
demeaning individual labor costs data. If the nssaf CIPS and tests mentioned above are
the same, we can conclude that cross-correlatisnea a major concern. However, if the
results were opposite, we should regard the CIBXS s more objective, since MW, LLC and
Breitung (and tests that assume zero cross coaelat general) tend to biased towards
stationarity hypothesis if the cross-section catieh is substantial (Dreger and Reimmers
2006).

For the CIPS the usual ADF regression is modifiedntlude cross sectional averages of
lagged variables as well as average differencésygied difference. Formally, the full version
of ADF, which controls both for serial and crosstge correlation, takes the following form
(Pesaran 2003:18, time trend added):

o P o P
Alc, =p +Bt+ylc, , +@lca+) d Alc; +) J Al +¢, (5)
j=0 j=0

o P - N
where Ici1 is lagged cross-sectional average andhlc:-; = N<) Alc, is average labor
j:O i=1

costs growth. This averages-based augmentationbsilused for a test proposed by Im,
Pesaran and Shin (2003). The test statistics fossesectionally augmented IPS test

(thereafter CIPS) is computed as
N
CIPS(N,T)=N-)"t(N,T)
i=1

wheret,(N,T) is the Augmented Dickey Fuller statistics fgr from (5), (N,T) denotes the

dimension of paneN cross sections] observations each. Other advantage of CIPS is that
t —values are readily available, and the CIPS tesbeatomputed easily. We take number of
lags P from individual ADF. For all but NMS we have alstropped the time trend

variable?’

“" This choice is rather arbitrary since as statedibian and Yigit (2005) it is not yet completely obged in
panel unit root literature what to do in case @idental trends, i.e. when nature of the trendedsffacross cross
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We apply panel convergence tests to the three aepgroups of countries:

1. EU 15+6 (EU-15+ Jap, Ca, US, Nor, Aus, Kor)

2. EU-core (Bel, Ger, Neth, Lux, Fr)

3. NMS (CR, Est, Pol, Hun, SK, SL, Lit, Lat)
In the first step we examine how do they conveoginé average of EU-15. Secondly, we will
examine how countries converge to each other inipeegions (EU-south, EU-north, EU-
core, NMS).

5.6.2 Results-Panel Data

Looking at the results in Table 5.3, Breitung’s t&stistics rejects the null of non-stationarity
for the two most populous group EU-15+6 and EU-AS.we performed this test without
constant (no individual fixed effect) and given @sumption of common unit root, this test
guestions the absolute convergence hypothesis.fadtehat it is significant for these two
groups can be interpreted such that this groupuded countries (e.g. UK, It, Fin) that
converge to EU-15 steady state (they are convergsglutely). For EU-core Breitung's test
does not allow to reject null hypothesis that aoyentries do not converge to EU-15 average.
The question arises whether these countries coavergome different values, for example to
average of its group mean. Turning back to Tal®eBseitung and CIPS test confirm results
of Dickey-Fuller test in way that they do not shoanvergence to the EU-15 mean. Hence,
the non-rejection of unit root for Belgium or thetNerlands was not caused by low power of
ADF test or by slow mean reversion but rather t@djing nature of time series.

MW test focuses on the relative convergence angeviormed it with a constant term. This
test quite convincingly rejects the joint null hyipesis of non-stationarity for all the groups.
This is also because it is more flexible than Bwagtin terms of heterogeneity of the unit root
parameters. Obviously, this does not mean théaladlr cost series converge, indeed some can

actually diverge and some converge.

sections. As we test NMS in separate panel, weidgctime trend as it better characterizes timesdyehavior
for this group.
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Table 5.3: Panel Unit Root Tests

EU-15+6 EU-15 EU-core NMS

Breitung -1.94** -1.35* -0.52 -1.03
CIPS -2.13* - -1.97 -2.64**
MW 52.09*** 52.06*** 26.02** 70.0%**

Source: Ameco, own calculations., *, **, *** denatesignificance at 1, 5, 10% level of significanCeitical
values for CIPS are tabulated by Pesaran (2003eTaibland 3c). Panel of NMS estimated with consiaait
trend, sample data 1995-2006. The Group EU-15+6pkarspans 1961-2006. We had 922, 278 and 98
observations at disposal for EU-15+6, EU-core anMiSNrespectively. For NMS and EU-core in case of £IP
test the critical values for truncated panel weseduwhich are to be found in Pesaran (2003). Kdrepped as
tests defined only for balanced panel.

The CIPS (being specified as MW with constant tdon EU-15+6 and EU-core) test
statistics confirms results of previous two teststhe EU-15+6 and NMS, though the levels
of significance are lower. For core countries, vehbrgh spatial correlation of labor costs
should not be surprising (long common economicgragon, trading partners) test does not
allow to accept relative convergence. On the dtiagid, contemporaneous correlation in labor
costs seems to be a smaller factor for NMS (legélsignificance almost same for MW and
CIPS), perhaps due to heterogeneity of these desn@nd relatively short time for
synchronization and creation of closer ties betwesmmomies.

Overall, we can conclude that as a whole our castonverge to EU-15 average, a result
that is robust to test specification. On the othand, EU-core as a group seems to be
diverging to above from EU-15 average.

By using Levin-Lin-Chu test of panel data unit rdibtreports estimates of common unit root

coefficient, y) we can also assess the speed of convergenc® aaswer the question how

fast the group approaches the average labor csitsis done in table 5.4, where we report

estimates op, where p = y +1 and associated half-lives.
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Table 5.4: Speed of Convergence-Panel Data

P Half-lives Test statis.
EU-15+6 0.919*** 8.2 -3.73
EU-15 0.918** 8.1 -2.72
EU-core 0.883 5.6 -1.67
Gre, Sp, Por 0.913* 7.6 -1.76
Fr, Lux, Swe 0.914** 7.7 -1.71
NMS 0.824*** 3.6 -6.42
CEE 0.871 5.0 -1.29
BALT 0.81*** 3.3 -7.2

Source: Ameco, own calculationg. estimated by LLC, constant term included in all sfiesfions to capture
country-specific fixed effects (transformation ctyn appreciating currency etc.). We estimatgd both
restricting number of lags to 0 (AR(1)) as well as letting nemiof lags to be determined by Schwarz

Information Criteria (SIC), results were not qutattvely much different, table reports estimatesdaaon SIC.
CEE includes CZ, SK, SL, Pol, Hun. For NMS, CEE and BAESBT, LAT, LIT) data 1995-2006 were used.
Half-lives are in years.

We see that for the large samples (EU-15+6, EU-@&hvergence is quantitatively
comparable pointing to some common trend in coreserg. Moreover, speed of convergence
in countries converging from above (Fr, Lux, Swes,LCa, Aus) as well as in countries
converging from below (Gre, Sp, Por) is similarcBdindings are comforting in a sense that
peripheral countries (Gre, Port, Sp) as well asBtecore countries (Fr, Lux) show intensive
convergence process which appear to affect both &gl low labor cost countries with the

same vigor. The half-lives for EU-15 countries aggas around 8 years to cover half a

distance to the mean. Relatively fast convergesaaeasured by coefficiel for NMS will

be discussed in the section 5.7.

5.6.3 Convergence Clubs*®
Finally yet importantly, we look at convergencehiitour sample of countries, i.e. we would
like to answer the question whether there are agevee clubs. We divided our sample into
three sub-groups for which we can assume the iflemvergence clubs relevant. These

groups are: EU-core, EU-south (Por, Sp, Gre) anehBtth (Swe, Fin, Den).

“8 Term introduced by Baumol (1986). For our purpagesinderstand the term convergence clubs as disitua
when within a group of countries a sub-group cogesrto the mean of its own. This sub-group can,evew,
freely wander with respect to the mean of the wisalmple population.
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Graph 5.3: Convergence Clubs
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We determined these groups based on geographioalnpty and their involvement in
integration process. The graphs show a remarkabigertgence between EU-core and EU-
north vis-a-vis the average of their group. While former area shows a tight band in which
labor costs oscillate since the beginning of th@01® (and indirectly confirms result of
convergence and panel data tests), the latter ghacigpiates in narrow band since mid 1980’s
and from the year 2000 on. Both bands are in thgeaarrower than +/- 10% of respective
average perhaps showing a natural barrier to cgenee. We also performed the LLC test on
these data, which indicated relative convergencda®ipercent level (country-specific fixed
effects). We have not found much of support inda& for the idea of convergence clubs in

the Central and Eastern European countries.

5.7 Central and Eastern European Countries

The labor costs gap between EU-15 and countri€eafral and Eastern Europe is significant
as the upper part of Table 5.5 suggests. With exrepf Slovenia with labor costs over 50%

of EU average, other countries enjoy the advantddmving labor costs of 1/3 or less of the
EU-15 average. In terms of levels, the differercbatween 31 0@ (Latvia) and 18 000

(Slovenia) in 2006.
Keeping this in mind, Tables 5.3 and 5.4 suggest fibr these countries convergence seems

to be a significant and rapid process. Lookinghat éstimates of coefficiept, the group of

Baltic countries (Est, Lit, Lat) has been catchiugckly with EU average (half-lives less than
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4 years) in the past decade given their low inlaakl. This also applies to CZ, Pol, SK, SL,
Hun with half-live of 5 years. This is in line wigxpectation that lower labor cost countries
demonstrate faster growth than their high labotscosunterparts.

The estimated convergence coefficients for NMS rteebe interpreted with caution due to
two major concerns. First, as we estimated LLC wast intercept and in some cases lagged
variables (to control for autocorrelation) werelited in LLC test, the number of degrees of
freedom went to less than 10 for s single seriems€quently, we are on the very edge of
reasonable statistical inference. At best, we eynploe series with 11 observations (1995-
2006). For this reason, the ADF test is out of taas

On the other hand, given relative growth differalstiof 12.37 and 14.92 for Estonia and
Lithuania respectively (Table 5.5) these countwesild fully catch up with the EU average in
10 years and in this light, half-lives of approxtelg four years do not seem overtly
unrealistic. However, be aware that low half-liespecially for Baltic countries and NMS are
given by their enormous growth in the second h&alf390’s (even over 20% with their small
base) which is unlikely to be replicated. Neveriss| there have been sustained growth

differentials between EU-15 (Germany) and NMS aslthver part of Table 5.5 convincingly

documents.
Table 5.5: NMS, EU-15 and Germany (1995-2006)
CR SK  Hun Pol SL Est Lat Lit
Labor Costs (in levels, 1000 euro)
1995 3.77 2.98 5.63 3.83 9.78 1.92 1.82 1.20
2006 10.94 8.06 12.69 8.75 19.67 9.78 6.00 7.47
Relative Labor Costs (in % of EU-15 average)
1995 0.15 0.11 0.22 0.14 0.38 0.07 0.07 0.05
2006 0.29 0.21 0.34 0.23 0.52 0.26 0.16 0.2
Growth Differential (in pp)-Relative
to EU 15 6.68 5.99 4.33 4.71 3.15 12.37 7.93 14.92
to Ger 8.16 7.46 5.8 6.19 4.62 13.85 9.4 16.4
Growth Differential (in pp)-Absolute
to EU-15 1.32 0.90 1.09 0.77 1.32 1.69 0.81 1.38
to Ger 1.25 0.90 1.21 0.65 1.64 1.49 0.74 1.21

Source: Ameco, own calculations, average growtlalodr costs relates to EU-15, growth rates in eco/and
pp refers to percentage points, in our case pexgemoints above EU average.
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The relative growth differential relates to averggewth of ecu/euro-converted relative labor

costs. It states the annual difference in shadalr cost in country relative to the EU-15

e, /lc . L L . . .
average (|.e.r"t r"t 1) Hence, it is an indicator important from counirgoint of view
Ct Ct-1

and a measure of relative convergence. On the btred, from the point of view of EU-15 is
important to assess convergence based on catchingiavels % —Il(z"'l) given the low

t t-1
base (low initial labor costs levels) from whiclioda costs in NMS are growing. Therefore,
we report the growth of relative differential aslWwe order to assess absolute convergence in
labor costs in country relative to the EU average.
We see that Baltic countries have experienced anbmpgrowth in terms of relative growth
with Lithuania and Estonia exceeding a double-digdwth differential. We see respectable
performance for the Czech Republic and Slovakiangdmy and Poland being slower.
Slovenia’s relative differential was the smalldstwever as the absolute growth differential
suggests due to growth from initially higher baB88 in 2006) it has managed to climb over
the 50% of EU average. Between 1995 and 2006, Biagerelative labor costs increased by
14 percentage poinfS.This is the same case for CR and Lat, Hun and(tiigher relative
growth for the former, yet lower base and henceeloslative labor costs in 2006). Note that
labor costs in Germany has grown slower than in 15Uas the relative differential
documents. Nonetheless, for all but two (SL, Hutahy two highest labor costs) the
absolute differential has been lower for EU-15 ti@mGermany as labor costs in Germany
are roughly 10% above the average. The averagetlyaifferential vis-a-vis EU-15 has been
7.5 and 1.16 percentage points for relative andlatesconvergence respectively.
Differentials for CEE countries are considerablgh@r compared to the growth of EU-15 in
the past. For example, Spain’s average growthréifieal (a 10-year average) in the time of
its strongest convergence (1960-1994, relative rlatmsts moved from 0.42 to 0.93)
accounted successively for 3,12%, 2,8%, 1,7%. Gibhenrelatively high base even lower
growth differential permits convergence. Howeveaqrtégal, which between 1989-2006
climbed from 0.28 to 0.48 of EU-15 labor costs ager;, has demonstrated average
differential of 2.6%. Hence, a twice or more ashhajfferential in CZ, SK, Est, Lit with

relative labor costs between 0.20 and 0.30 willsufstained, imply significantly faster

“9 This the same number of percentage points as zeehCRepublic has managed despite the fact thaatiee
has shown more than twice as high growth diffeedéntience, it is important to assess convergentemy on
growth rate differential but also on the relatiaues.
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convergence than in case of Portugal. The pacedcbal comparable to Korea where
sustained average relative growth differential 86 between 1977-86 and 1989-1997
increased labor costs up almost 60% of EU-15 aeefragn initially low base of 17%.

We also report the actual levels of labor costdédscribe the magnitude of differential. On

average, labor compensation per worker in Germ&ty-15) exceeded labor compensation
per worker in CEE by 26 8@0(16 700) in 1995 and by 27 400(21 000) in 2006. This

suggests that despite relative growth differenti@ absolute differencelq(, —Ic, ;) has

increased as Germany in 1995 has growth from alteostimes higher base than the Czech
Republic, for example. In fact, it was only Slowemtho managed to reduce the absolute gap
vis-a-vis Germany from 23 900 in 1995 to 21 70@@06 and whose labor costs increments
overtook those of Germany.

Observing past developments of Spain, Korea, Siavauggests that with growing to higher
labor cost base we will observe falling rates ofatree growth differential (non-linear
convergence process) and relatively faster progreabsolute catching-up.

If this scenario would be relevant also for CEEmdaes, then for small labor cost base even
quite high differential of 6% as of case of the @r&epublic, or 12% of Estonia is not yet
sufficient for convergence in levels. Low labor tsosountries can hence enjoy a cushion in
which relative labor cost converge, yet the labmsts levels differential are (still) diverging.
For labor cost based competitiveness is the alesditferential (labor arbitrage) central since
as long as it holds, a firm considering employmahotherwise identical workers generates
increasing savings even under positive relativewtrodifferential in CEE as shown in
Scheme 5.1. The maximum savings is reached at Bointwhich the marginal labor costs
increments between a considered country and benmghar@ equal. Past this point, a
combination of positive growth differential and hey base causes absolute convergence to

begin®°

* In the diagram, we describe convergence past [®ioy concavely decreasing growth differential. Tbis
course does not have to be a rule.
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Figure 5.1: Relative and Absolute Convergence
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As a result, a swift labor costs growth of labostsodoes not necessarily have to discourage
foreign firms when deciding on location on the labost criteria. Thanks to the higher base
differential preserves the growth inertia up to bineaking point B. Up to this point, country
can base its competitive advantage on low labaiscbswever from then on the cushion will
start to decrease given the differential remainshanged. Past point B absolute convergence
does not have to be automatic; it can be reveragdof Portugal, or Spain) conditioned on
growth differential.

We have tried to estimate point B for several coast Any such considerations are crucially
influenced by assumptions on the long-run diffeenfor estimates based on assumption
that past differentials will remain unchanged, Qe&epublic, Slovakia and Hungary will
reach breaking point in 6, 17, and 13 years respdygt For more conservative expectation of
4% differential estimates are 13, 21, 9 years a@dydars for Poland. Past these points
absolute labor cost differential will begin to datap at increasing rate, if differential is
sustained. We interpret these points as time wbatverging countries have to prepare for
competitiveness based on more than low labor csete past these points absolute labor
costs differential will start to decrease. On agerahe Czech Republic and Hungary have
less than a decade, Slovakia and Poland arounddrS.y

To conclude, we also reflect on rough estimatesoaf long it will take for labor cost in NMS

to level off with those of EU-18" This is based on growth differential as we disedsi

above. In other words, we project growth differahtaind relative labor costs in year 2006.

*l These estimates are rather simple but fitting aRWA model makes no sense with 12 or less obsenatio
Enders (1995: 105) warns about any prediction baeddwer than 50 observations.
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This implicitly assumes that these countries haames steady state as EU-15 including

production function, endowment etc. Table 5.6 shtve results.

Table 5.6: Projected Time for Labor Costs Equalization
Growth diff. CR SK HU Pol SL Est Lit Lat

3% 2048 2059 2043 2056 2034 2052 2061 2069
6% 2028 2033 2025 2032 2018 2030 2034 2038
concave 2034 2042 2030 2040 2029 2044 2038 2041

Notes: Growth differential to EU-15 average, Sc&ndiconcave” assumes decreasing average growth
differential from Table 5.5 by rat¥/log(N ), where N =1011,.... For Est and Lat we let growth differential

decrease bil/log(N) *10/(1+ N, hence taking into account “extreme” average tifiéial for 1995-2006.

Given sustained growth differential of 6% with respto EU-15, the labor costs in the Czech
Republic will level with EU average in the year 80For Central European countries, the
average, under 6% differential, is 21 years. HowewNeas unlikely that convergence will be
linear, and for this reason we consider concavetyehasing growth differential reflecting the
continuingly increasing labor cost base. For thes®&e conservative estimates, the average to
catch-up in levels is 27 years. Baltic states gpraimately 6 to 8 years behind in
convergence for the 6% and concave scenarios. Dvérseems realistic to expect (if CEE
countries) have the same steady state as EU-1%r@ms)rihat full equalization will take place

in slightly more than 20 years.

5.7 Conclusion

In this chapter, we have empirically assessed theess of labor costs convergence. Using
convergence tests for individual time series ag agefor the panel data labor cost hypothesis
has been confirmed.

First, the labor cost dispersion in past 45 yeams halved for EU-15 countrieso¢
convergence). Dispersion for EU-core after reachtagminimum (with respect to EU-15
average) in the early 1970’s has remained low anthrkably constant. Even though it still
retains a positive gap to EU-15, the range has pesfually decreasing.

Second, for individual time series convergence ebéitive labor costs has been found for
majority of countries. Our sample countries cardiweded on those converging from above
(Fr, Lux, Ca, Aus) and from below (Ir, Por, KorpJ&p) which catch-up with EU average.
Absolute convergence applies for USA, UK, Swe, diagh It. The average half-life for EU-15
is around 6 years.
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Third, the range of relative labor costs was skredicbetween 30-160% of EU-15 average in
1960 and between 50-130% in 2006. By the meansugfmfented Dickey Fuller test we
estimated long-run steady state to which labor scasinverge. The estimated range is
expected to further narrow to about 75-115% of BLaterage.

Fourth, panel data analysis has shown that asupdroth EU-15+6 and EU-15 countries do
converge. Yet as a subgroup, EU-core does not cgeve the mean absolutely, rather the
evidence points to relative convergence. Thesetdesiretain a positive labor cost gap of 8
to 18 % (Ger, Fr, Neth, Bel) and Luxembourg 29%.

Fifth, Central and Eastern European countries shatrong tendency to catch up with their
counterparts by sustained growth differential. éKteption of Slovenia (52%) and Hungary
(34%), relative labor costs in CEE countries ass lthan 1/3 of EU average in 2006. On
average in the past decade, the growth differents&h-vis EU-15 has been 7.5 and 1.16
percentage points for convergence of relative disolate differentials respectively.

Sixth, we argue that for another decade the CzegpuBlic and Hungary will enjoy an
increasing absolute labor costs differential, Skiwaand Poland for approximately next 15
years. This time earmarks period to prepare forprice (quality) based competitiveness. In
addition to that, we also made some rough estinatéisne needed for labor costs to level
with EU average. Depending on scenario and on gssamof identical steady states, the
average mean time for labor cost equalization tier €zech Republic, Slovakia, Poland and

Hungary was found from 21 to 26.
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VI. Conclusion

The labor cost convergence although very imporapic for employees, employers as well
as policy makers has been rarely studied empiyicsMe have tried to bridge this gap and
focused on how labor costs have evolved in thelpaft century.

In general, our findings are encouraging in faviothe labor cost convergence hypothesis, we
can conclude that our sample countries face incrglyssimilar levels of relative labor costs.
The results are reasonably well supported botmbividual time series tests as well as panel
unit root tests.

Certainly, our results are more convincing thamnséhof Abraham (2000), which is perhaps
most closely comparable in focus and scope of tudys Unfortunately, he does not provide
either estimated speed of convergence, half livestatement with respect to absolute or
relative convergence hence we are missing the lpbigsifor comparing results of our
calculations. As contrasted to for example Davi89¢), who includes both developed and
developing countries, relatively more significagsults in our study can be also explained by
the fact that we have focused on a group of 20 stidhlized countries, all of which are
OECD members. For these countries, identical cdriiversification does not have to be an
unrealistic assumption.

Overall, our results support the idea that economiegration significantly contributes to
decreasing differences in labor costs. Howeveerasting are the observations that in case of
EU-core where convergence (as measured by labts dapersion) took place mainly up to
1970. Subsequent integration has not seemed to layajor role in further labor cost
convergence. One explanation can be partly asdgnalihe fact that trade and integration
has been taking place since 1952 when the Eurofeahand Steel Community has been
introduced® and, shortly afterwards, followed by creation ofur@pean Economic
Community. Then, it may be the case that the faptozes might had been affected by
expectations of increasing trade and communitygiaion even before the common market
was opened. Then factor rewards would had convenglatively rapidly in the initial phases
of integration leaving latter phases with lessdagtrice convergence.

Countries of Central and Eastern Europe have heélnei past decade converging relatively

quickly as indicated by positive (and sustaineddh differential. It is questionable whether

2 n fact, as mentioned by Veneables (1999), Benetutries have set up custom union as early as 4647
currency convertibility was established in 1958.
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convergence could have been even faster. Gasp@fd ) Auggests several factors of why
convergence was relatively slow in transition coest (output lag, transformation slump).
For sure, we can say that the growth differentaals higher than for EU-15 countries that
converged from below in the past (Por, Sp) and @atge to differentials of South Korea.
The convergence of relative labor costs will caméirfor these countries; there are several
factors that are likely to keep labor costs on anable growth path. First, in the short to
medium run wage convergence is likely to be recdgdrby nominal convergence as guided
by the Maastricht criteria. This involves bene@itdeclining inflation, nominal exchange rate
stability which may increase investments and ougratvth. Lower inflation allows more
stable and less volatile real wage growth. Staktha&nge rate decreases risk (beneficial for
trade, investments into non-tradable sector). S&clabor costs convergence will be lead by
positive productivity differential with respect ©U-15 (real convergence) based on high
productivity growth in tradable sector. Real comearce increases room for non-inflationary
wage increases, which presumably keeps inflation lehich in turn allows more stable real
wage convergence. On the other hand, real appi@tisttould work in the opposite direction
and restrain wage increases. Third, there is anpatefor all CEE countries in closing
negative residuum, which remains after controllfog the differences in real convergence
given their levels of nominal convergence as prixig labor costs per employee. Fourth,
issue not discussed here but certainly relevankatmor cost convergence is the debate about
labor taxation, tax wedge and tax competition. #esdeneral tendency is to decrease the non-
wage components of labor costs, lower labor tawatmll contribute to convergence
especially in currently high labor costs countriggnvergence from above). Moreover,
presence of multinational enterprises will liketydontribute to increasing wage level (wage,
productivity spillovers etc.).

As far as Central and Eastern European countriggern, currently they base their
competitiveness and comparative advantage on Itwarland production costs in the first
place. As the convergence proceeds, these coumtiilebave to improve in terms of non-
price (qualitative) competitiveness to compensatehigher labor costs. We estimated the
absolute labor cost gap to reach its maximum inr@pmately 10 years for the Czech
Republic and Hungary and decade and half for Sliavakd Poland.
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Appendix A-FPE set
Figure Appendix A: Factor Price Equalization Set

K2 Countryv ¢

L1

FPE se A

+E’

L,

01 Country 1 K,

As can be seen the parallelograsA@B marks the factor price equalization set for two
countries. Lines {A and QB are results of optimizing production of laboransive and
capital-intensive good. The point E is one of tlesgible integrated equilibriums, while the
factor endowment E’ does not lead to factor prigaatization. The FPE set is constructed,
other parameters equal, by looking for optimal covation of factor intensities for each
sector (lines AQand QB) for which factors are fully employed. This isaldone for Country

2 and intersection of both is a set of initial ewdwents for which trade equalizes factor

rewards.

Appendix B-Wage Level
Table Appendix B: Regression Estimates for Price and Wage Level
Two following regressions were run
CPLe 2005 = @ + BGDP, ;. ops 2005+ Ui

Wagel evel; 05 = @ + BCDP, ;. pps 2005+ Ui

All the variables normalized such as EU-25=100.
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Coefficient Coefficient
CPL 0.82* (0.07) Wage Level 1.98* (0.138)
Constant 13.67(7.26) Constant -85.49* (13.52)
Adj R-squ. 0.84 Adj R-squ. 0.90
number of obs. 24 number of obs 24

Note: White heteroscedasticity constistent estigjateenotes significance at 1 percent level of
significance, standard errors in parentheses.

Graph: Labor Cost Level (EU-25=100) and GDP PPS per employee

Labor Costs and GDP per employee

250
225
200
175
150
125
100

115 140 165

Source: Ameco, own calculations, variables givengpeployee in EU-25=100
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Apendix-Diploma Thesis Proposition

Appendix C-Diploma Thesis Proposition

Thesis Title Wages and Labor Costs in Europe-Is There a Cgenee?
Author : Martin Kopecky
Thesis Supervisor Ing. Michaela Erbenova, Ph.D.

In my diploma thesis | would like to explore devyaieent of wages and labor costs in
European countries that were or still are attractor foreign direct investment among others
due to their relatively low labor costs.

In the first part | will focus on survey of thedra contributions within the framework of
wage dynamics, productivity and wage growth. Theotbtical propositions from this part
will be then assessed in the following empiricattpaNamely, we will turn attention to the
wage development and wage convergence in Europeantries such as Spain, Portugal,
Ireland as they are or were at the top of investagendas for FDI: The ultimate goal is to
explore the effect on wage gap between these agesrgnd more advanced ones with respect
to labor arbitrage which we define as an abilityutdize less expensive labor to produce
results with the same or better quality.

In the third part | would like to concentrate o ttlevelopment of wages in Central Europe
(Czech Republic, Poland, Hungary, Slovakia) as theynow in the center of attention of
investors. | would like to take a closer look a gimilarities and differences, determinants of
the growth. Finally, my goal would be to focus be butlook and prospects of wage growth
In the relation to the wage arbitrage as a stratgrchinant of incoming investments.
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