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Abstract

This pape tess the erdogeneiy hypothess d OCA criteria (Frankeé and Rose,
1998 in a cress-ection of OECD countries betwea 1990 and 1999t is show that
intraindusty trace actualy causs the mwnvergere d busines cycles while there is
no dired relation between busirss cycles ath bilaterd trade intensity As fa as
intraindusty trade is postively corelatadl with trade the OCA erdogeneity
hypothess is @nfirmed dthough the agumenttion follows Krugman (1993).
Finally, the erdogeneiy of OCA criteria imgdies a comparable degred business
cycle harmonizatio of CEECs with EU countries & for the curert membes for the

medium term.
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1 Introduction

Countries paticipating in a curreng area have ¢ face benéfs aand coss d a canmon
curency The benets ae directly relatal to tranadion cos$ in countries bilaterd trade.
Therefore countries with intensiwe trace reldions ae likely to gain reléively more from the
monetay integrdion. In addtion, Franké and Ro® (1997 and 1998 hypothesie that
business cycles & al® becaning more smilar acress ountries havirg close traddinks. This
hypothess is sipportal by cross £dion esimations d the reldion between the correléion of
business cycles ad trac intensiy amorg OEM countries betwea 1959 and 1993.
Moreover Fatas (1996) Artis and Zharg (1995 and Hochrater and Winckler (1995 show
tha a canmon European cyelha be@ emergilg as predicte by the endogeneit hypothesis
of OCA criteria.

Nevertheles thee remais a @nsideral® doult whethe there is a caush relationship
between track links and carelaion d business cycles bthe involved countriesKenen (2000)
notes thd the correléion d busines cycles ma increag with the intensiy of trade links

between the® muntries bu this does not necesariy mean tha asymmetic shocks are
redwced as wdl. Moreover Hughes Hallett and Pisatelli (2001) show tha a curreng union

may increa® cydical convergere bu only if there is allead/ a suficient symmety in the
shocls and ingitutiond structue acras the countries Ther findings thus suppot Krugman'’s
(1993 discisson d the implicaions from the US curreng union for the Europea Monetary
Union (EMU). In Krugmans view, trace liberalizaton forces increase specitization

accordilg to compartive alvantag@ d countries and passibly a divergence fobusines cycles
in the EMU.

Indeed, Franké and Roséwork lacks ary reldion to structuriindicatos which shoutl also
explan the smilarity of busines cyclesdthough thg useal then & argumentsTherefore,
this pape tess the OCA endogeneit usirg hlaterd levels d intraindusty trace between
OECD countries in the 1990s It is siown tha intraindusty trade actudly causs the
convergepe d busines cycles betweetradirg partners while there $ no dired relation

between busines cycé and track intensity As fa as intrandusty trace is postively

corelatal with trace intengties, the OCA endogeneit hypothess is ©@nfirmed, dthough the
line d the argumentaon fdlows actually Krugman (1993).

Finally, | ak whethe the Centrdand Eastern Euraggan Countriess (CEEC9 should introdwce
the eub & on & possibe afte accession to the BJ or whether thg should do ® & a later

stage This quesion is aldressal by applying the endogeneit hypothess d OCA criteria to



five alvarced trangtion emnamies (the Czeb Repulic, Hungary Poland, Slovakia, and
Slovenia) This pape gpplies the reldion between the degree btrade integrdion, the shares
of intraindusty trade and the cnvergewe n businas cyclesd CEECs and BJ countries to
predid the degree bbusiness cyceé harnonizgion d CEECs with EU countries in the
mediun term Alternatively theg preditions can be interpretd a ‘Indices d Endogenous
Optimum Cureng Ared (EOCA indiceg smilar to tho® intoducel by Bayouni and
Eichengreen (1997).

The pape is structurd as fdlows. The nex sedion tess the endogeneyt hypothess d the
OCA criteria. Sec¢ion 3 apfies the reveald reldion betvween, on tle one had, carelaion of
business cycles and, on tb othe hand, trae intensiy for the conputaion d a potertial
corelaion d busines cycls (indices d endogenos optimum cureng/ areg in seécted

CEECs Finally, the lag secton concluds the paper.

2 TheOptimum Currency Area Theory

2.1 Endogeneity of Optimum Currency Area Criteria

The theoy of optimum curreny area (OCA) which was devebped by Munddl (1961),
McKinnon (1963), ad Kenen (1969)ha kecone paticularly popula for analyse d the
coss and beneits d monetay integrdion, in paticular with referene o EMU. The basic
point of the OCA theoly is thd countries a regions exosa to synmetric shocks or
possessig mechanisrs for the absorpon d asynmmetric shocks may find it optimal to adopt
a canmon currency This literature therefore focuseon asessig the synmetry of output
shocls in monetay unions and/a@ evaluaing the absorpon mechanismssuch a labor

modility or fiscd transfers.

In paticular, the OCA theoly discusse the fdlowing crteria: First, potertial gains from the
credgion d an OCA are detemined by the degree d opennas A countly where tracg within
the OCA accaunts far a high propotion in domesic outpu can profit from participating in a
currengy area Second, te OCA theoly stresses the importarce d the similarity of shocks and
business cycles Asynmetric shocks and busings cycles rais the neé for country-specific
adjusmert pdicies; however in a single-curreng area country-sgcific monetay palicy is

not possible.

Third, Munddl (1961) points & the internationd factor mobility (especially migration) as an
dternative adjusmert chanel High labe mobility fadlitates adjusmert to the adverse



effects d asynmetrc shocls and this redwees the pressue for exchang rae adjusments.
Fourth, Kennen (196pP stresses the importarce d produd divesification. A country
expoting highly diversified producs is lessvulnerabk to sctor-speciit shocks Therefore,
countries with a large podud spectrum a lesslikely induced to u® the exchang rate a an
adjugmert tool. Fifth, Kenen (196pP also examines fiscd transfes, which can be use to

counteratasymmetie shocks in a curreng area.

Finally, the degree d pdlicy integrdion and sinlarity betwea rates d inflation has keen
introduced to the OCA theory more recenty (see for exampé Dixit, 2000). On th one had,
differerces betveen rates d inflation cau® aloss d compditiveness n high-inflaion
countries which cdls for externhadjustmerg (se Catin, Glyn and VarReena, 2001). On
the othe hand, a high degre d pdlicy integrdion alreag before the creton (enlargement)

of a curreng area slikely to resut in lower coss for the paticipating countries.

The stronge ary of the listed linkages betvween countries paticipating in a currenyg area are,
the moe gairs may be expectd by the paticipating countries Franké and Ro® (1998 show
tha the first two ciiteria are edogenousClose trace reldions resit in a wnvergere of
business cycles Further, Bnilar busines cycles @ae god precontdions for padlicy
integrdion and tle creéion d a curreng area However, thé view isnot universaly sharel in
literature Fa example Krugman (1993 points out that as cuntries become t© a higher
degee integraté, they specidize more Thus, thes divergirg expectdions regardig the
relagion between busiiss cycles iad trace integraéion mg beillustrated in Figue 1.

The nonetay efficiency gairs ae generall expecta to le postively relatal to the degree of
eoonamic integraion, asillustrated by line GG in Figures 1.A and 1.B However, tle classical
and dternative views d the reldion between th degre d econamic integraion and the
losses resiting from the paticipation ina canmon cureng/ area diffe with respetto the
shag d the LL curve The tradtiond optimum curreng area theoy expecs a negéve
relaion, whle the &#ernative vienv predict a postive reldion betveen econamic losses and
the degree foeconamic integrdion. Sill, thee isapossiblity tha gairs ae highe than losses
in the dternative view, when the GG line is significanty steepe than the LL line (see De
Grauwe and Aksoy, 1999)Neverthelss the potertial gains from participaton ina currency
area ae mud lowe in this case Furthermore, th paticipating countries $hould be more

integrated ta@chiee postive gairs from monetay integrdion.

This discusgin shove tha we can relaively well descrile when dther the mwnvertiond or the

aternative look & the OCA theoly gpplies. The forme is sutable when intraindusty trace is



high, whle theopposte implies the later case Therefore, ths pape discisses the structure of
trade betwea the BJ and the CEECs i estabsh whethe the cnveriond view is
appropria¢ for monetay integrdion o the CEECs or whethe the dternative view of OCA
should ke gpplied to thegs muntries.

However Kenen (200p and Hughe Hallett and Pisatelli (2001) arge tha Franké and
Roses resilts sould be interpretd cauiously. Kenen (200Q shows in a framewok of the
Keynesim modé that the correldon between two countriesoutput change increases
unambiguousi with the intensiy of trade links between theg @untries bu this does not
necessariy mean tha asymmetic shocls ae reducd s wdl. Therefore,it is importart to
keegp in mind thd it is not trace reldion alore which cause the wnvergece d busines
cycles in an OCA Indedl, Franké and Roses hypothess undelines thd bilateral trae is

mainly intraindusty trade dthough ths indicata does nat ente directly ther analysis.

Figure 1. Optimum Currency Area Theory

A: Conventional View of an OCA B: Alternative View of an OCA
L G G
£ £ t
-~ -~ L
= =
] ]
G L G
Degree of economic integration Degree of economic integration

2.2 Tradelntegration and Business Cycles
Franké and Ro® (1998 argte that if intraindusty trade acount far a high shae in hilateral

trade its intensiy increass the mwnvergene d busines cyclesThey report a significan and
postive reldion betveen track intensiy and the correléion d business cycle a& measurd by
variows indicatoss d econamic adivity in a cres-2dion d OECD countries betveen 1959
and 1993. Foempiricd tests the endogeneit hypothess d the OCA criteria ma be stated

as



Ti'
corf.@)=a+Blogfn}) where TIf =T W

i
and whee Corr(Q,Q) stang for the carelaion d detrendd (fourth differences d logs)

indicata of emnamic adivity and Tl denots the natura logarithm d the hlaterd trade
intensiy betwea countris i andj. Trace intensiy may ke definel dather in reldion to

exportsjmports, @ trace tunover?!

Table 1 repors severaspecificaions d (1) for OECD countries betveen 1990 and 1999.
The OLS regrasson d bilaterd econamic adivity on track indicatos ma be ingpropriate.
Countries ae likely to oriert ther monetay padlicy and fix the exchange rasetowards their
mog importart trading partners The hlaterd trade might alread/ refled the adoption of
common exchang ratepdicy and nd vice versa. Therefore, te regresbns hae b be
instrumentd by exogaous deteminans d bilaterd trade flows Sud instrumerd are
provided by the  cdled ‘gravty models including the log of distan@ betwea trading
partners a dummy for geogrphic adjaceng and a dumny for the 12 membe states d the
EC, and tle aggregate incomna wdl as the incone pe capgta (in logg of the included

countries.

Trade intensiy is reveald to hae a significah and podtive effed on the correléion of
business cyclesThis resit is robug to the seletion d the indicato of econamic adivity and
the paticular defintion d trade intengties. The busines cycls o industrid produdion
seens 1 be bdter explaina by trace than the business cycls as defing by the correléion of
countriesred GDP. This correponds © the high shae d tradable in the industry However,
the adjustd codficient of detemination is relaively low for al specificaions d (1). As
might be expectd, the coefficiens esimated for trade intensiy indicators ae slightly higher
in the 199Gs than in the prevous decadessargorted by Franke and Rog (1998) This wmuld
indicake thd the role d trade reldions has incease recently.

! The cauntry sampé includes Switzerland Norway, tle US Canada Austrdia, New Zealand Turkey, and
Israd in addition to 14 BJ countries (Belgium ard Luxemboug ate regorted as a shgle region) | use industrial
produdion ard GDP indices accordng 1o the InternationaFinancial Statistis d the IMF, lines 66 and 99 The
quartery GDP is nd availabk for Greece Track intenslies wee computd for the mos recen yea (1997).

2 Some explanatoy variables which will be usel late (intraindusty tradg are nd availabk for the ealier

periods die © changes in trace statitics. Therefore the analyse hawe © be restrictd to the 1990s throughout
the paper.

® Ros (2000) for example documens postive dfects o curreng unions ard negatie effecs o exchange rate
volatility on Llaterd trade.



Table 1: Trade Integration and Business Cycles

Industrial Production Real Gross Domestic Product

Exports Imports Total Exports Imports Total

(1.9) (1.b) (1.c) (1.d) (1€ (a.f)

Constant 0.683 0.686 0.715 0.688 0.681 0.705
(8.005) (8.517) (8.355) (6.832) (7.064) (6.939)

Tracke Intensity 0.084 0.084 0.091 0.086 0.083 0.090
(5.378) (5.632) (5.683) (4.655) (4.780) (4.782)

No. of observéions 253 253 253 231 231 231
SER 0.287 0.284 0.284 0.326 0.331 0.327
Adjusted R 0.099 0.117 0.117 0.098 0.068 0.089

Note The dependenvariabk is the index of correlaion of detrendd indicata of econome activity (fourth
differerce d log9 betwee tradirg partnersTrack intensiy is measurd & a share bbilaterd trade aygregae in
totd trade aygregats d both countries as indtatad by the columnsheaders The instrumentavariables in the
two-stag OLS incluck the lg of distarce, a dummy for geographi adjacencya dumny for EC12, the log of
aggrega¢ income ad the log of income pe capta. Heterogsedasicity-robug t-statistic ae in parentheses.
Adjusted R ard standard rors d regressian (SER are computd usig the structurhresiduas (nd the second

stage residuals).

2.3 Intraindustry Trade and Business Cycles

However equaion (1) does nat use ary structurd variables o explain te smilarity of
business cyclesdthough traé structure (eg. the levé of intraindusty tradg may be viewed
as a majo adjugmern force inducing the mnvergene d busines cycles betem trading
partners Franke and Rog (1998) Krugman (1993 and Hughe Hallett and Pisatelli (2001)
use structurbargumens in fava as wdl as agains the endogeneit hypothess & OCA
criteria. Therefore | edimate the reldon between t carelaion o busines cycles trade

integrdion, and tle blaterd level o intraindusty trade,
Corr(Qi ’QJ ) =a+ B |Og(T| i}r )+ y“TU ) (2)

wher Q and Tl are definel in the same wy as in the correpondirg formuldions d (1) and
[IT; stang for intraindusty trade? Equaion (2 is agan esimated by two-stag OLS Note

* Intraindusty trade @ measurd by the Grubel-Lloyd indices see equton (5), was computd for three-digit
SITC comnodity groups in 1998 When avalable, dah accordig o Eurosta were taken Intraindusty trace at

the same leVeof disaggregdion between non-B countries was computkusig the UN World Trade Data.
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tha the selectd instrumenthvariables ae al® highly carelatal with intraindusty trade (see
Hummek and Levinsohn, 1995, Loertschand Wdter, 1980).

In this specifcaion (se Table 2), the codficients d intraindusty trace are significan if
edimated for the industria produdion, dthough thg are insignifican (but postive) for two
specificaions gplying red GDP. By contrast the coefficiens d the hlaterd trade intensity
are clo® b zero (ineed, they have wrorg sigrs in severhspecificaiong and insignificant
for both indicatos d econamic adivity. This pdtem is vely robug with respetto the dhoice
of instrumenté variables and county sample This indicates thd trace intengies hawe no
direa effed on the correléion o busines cycles Therefore | drop Tl; from estimated

equdions,
Corr(Qi ,Q; ) =a +ylT,, (3)

which ae reported in the lag coluim dof the paticular blocks o Table 2. The codficients of
intraindusty trace are hghly significart in both sgcifications d (3).

Table2: Intraindustry Trade, Trade Integration, and Business Cycles

Industrial Production Real Gross Domestic Product

Exports Imports Total Only IIT| Exports Imports Total Only IIT
(2.9) (2.b) (2.0 (3.9 (2.d) (2.e 2.) (3.b)
Constant 0.259 0.468 0.379 0.499 0444 0578 0.543 0476
(1.598) (4.325) (2.576) (11.934) (2.361) (4.381) (4.038) (9.636)

Trace Intensity -0.085 -0.011 -0.042 -0.011 0.038 0.021

(-1619) (-0.323) (-0.879) (-0.188) (0.913) (0.468)
Intraindustyy Trade 0.335 0.207 0.257 0.187 0.195 0.103 0.095 0.175
(3.597) (3.043) (3.047) (6.554) (1.812) (1.304) (1.095) (5.324)
No. of observéions 253 253 253 253 231 231 231 231
St Error of regression 0.306 0.285 0.294 0.282 0.322 0.321 0.253 0.321
Adjusted R -0.028 0.106 0.053 0.129 0.117 0.124 0.159 0.129

Note The dependenvariabk is the index of correlaion of detrendd indicata of econome activity (fourth
differerce d logg betwea tradirg partnersTrace intensiy is measurd as a share bbilaterd trade aggregag in
totd trade aygregats d both countries as indtated by the columnsheaders The instrumenthavariables in the
two-stag OLS incluck the lg of distarce a dummy for geographi adjacencya dumny for EC12, the log of
aggrega¢ income ad the log of income pe capta. Heterogsedasicity-robug t-statistic ae in parentheses.
Adjusted R ard standard reors d regressian (SER are computd usig the structurresiduas (nd the second

stage residuals).



As fa as intrandusty trade is pogtively correlatel with trace intengies, the endogeneity
hypothess d OCA criteria is cnfirmed by (2) and (3), dhough tke line d the argumenti@on
follows rathe Krugmans (1993) Indeel, Table 2 shows thd the wordindion d the business
cycles d trading partnes isnat driven by the sSmple aggregagon d shocks beirg transfered
between the muntries via dired trace channelsas argud by Kenen (2000). h contras to this
‘mechani¢ view of an OCA endogeneityequdions (2 and (3 imply tha it is the new
structue d foreign trace and nd the dired¢ effect of bilaterd trade which causs the

synchronizéon d countries business cycles.

24 Sensitivity Analyses

Finally, the prevous resilts ae verl robug with resgad to the incluson d other variables
into (2). In paticular, the muntries wishirg to paticipate in the EMU hawe tried to coordinate
more ther ecnamic, fiscd and monetay pdlicies durirg the 1990s Thereforea dumny for

the BJ countries which hawe qudified for the EMU in 1999 (thamears the BJ exclding

Denmak, Greee Sweden and th UK), denoted $ EMU, is incuded. Furthermore,
neighboriry countries ae likely to influene mud more eab othe than othe countries.
Therefore a dummy for geogrghic adjacencyB, is incudel a wdl. Large countries may
also influerce thebusiness cycé o smadler countries Therefore GDP differerce Y, —Y/, is

expectal to hae apostive sign. Thus, te augmenté version 6 equaion (2 may be stated
as

corfQ.,Q)=a +Blog(TI] )+ yIIT, + SEMU +AB +6]Y, -Y,|. (4)

Indeed, theg variable exhiht the cared sigrs in neary dl specificaions (se Table 3).
Equaion (4 shows thd institutiond chenges mdter as wdl. The eleva countries
paticipating in the EMU hawe hal correlagion d busines cycls highe by abou 0.15 on
avera@ during the 1990s This is reldively high ss compard to tre samples mea of 0.25

(for both indicatos d the econamic adivity).

However the resits far other aditiond variables ae nat very robust The incluson d the
addtiond explanatoy variables did na improve the goodness d fit either Importantly,
nevertheles intraindusty trace is postive and significart in neary dl specificaions By
contrast track intengties hawe anegdive sig in neary al augmente specifcaions. Thus,
the sengivity analyss furthe stress tle importarce d structurd variables (poth IIT; and

EMU) for the harnonizaion d the business cycles betweecountries.
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Table 3: Sensitivity Analyses

Industrial Production Real Gross Domestic Product
Exports Imports Total Exports Imports Total
(4.9) (4.b) (4.0 (4.d) (4. (4.9)
Constant -0.327 0.046 -0.214 0.257 0.610 0484
(-1.872) (0.283) (-1.060) (1.131) (3.361) (2.127)
Tracke Intensity -0.185 -0.062 -0.138 -0.068 0.037 0.002
(-3.891) (-1.802) (-2.796) (-1.085) (0.953) (0.041)
Intraindustyy Trade 0415 0.220 0.328 0.245 0.081 0.136
(5.165) (3.796) (4.277) (2.428) (1.257) (1.631)
Dummy: Geographic 0.231 0.136 0.192 0.095 0.024 0.046
Adjacency (3.083) (1.910) (2.540) (0.968) (0.260) (0.477)
Dummy: EMU 11 0.163 0.154 0.164 0.153 0.139 0.145
(3.950) (3.760) (3.947) (2.722) (2.533) (2.608)
GDP Differerce 0.020 0.022 0.023 -0.011 -0.015 -0.013
(1.876) (1.964) (2.146) (-0.910) (-1.179) (-0.978)
No. of observéions 253 253 253 231 231 231
SER 0.269 0.275 0.272 0.325 0.325 0.326
Adjusted R 0.201 0.172 0.187 0.103 0.101 0.099

Note The dependenvariabk is the index of correlaion of detrendd indicata of econome activity (fourth
differerce d log9 betwee tradirg partnersTrack intensiy is measurd & a share bbilaterd trade aygregag in
totd trade aygregate o both countries as indcatal by the columnsheaders Tracke intengy ard intraindustry
trade are instrumenteby the log of distarce, a dummy for geograhic adjacencya dumry for EC12, the log of
aggrega¢ income ad the log of income pe capta. Heterogsedasicity-robug t-statistic ae in parentheses.

Adjusted R ard standard reors o regressian (SER are computd usig the secod stag residuals.

3 TheEndogeneity Hypothesis of OCA Criteria and the EMU Enlar gement

Since the begining of the 1990s the CEECs hawe aimel a future membersip in the
European Union. After ten yeas d emnamic reform the® @untries hawe largey succeeded
in adjusing ther emnamies ©© marke principles As a resit, the BJ startel membership
negdiations with five CEECs in 1998, which wer extended to dl ten associatd countries

two yeas later.

As pat of this enlargemanagendaseveraCEECs hawe alread expresseal ther aspiraion to
join the eup area & on & possibe afte accesson. Furthermore, sevdrauthors discuss the
possihlity of adopting the euo & legad tende in sonme CEECs alead/ befoe the ful
membersltp in the EU. This discussin ha keen started fp BratkowskiandRostowski(1999)
and Coricdli (2000), bt alo Portes (2001 and Buiter and Grafe (2001) hawe aldressd this

10



issue Schoos (2001 and Wojcik (2000 provide a detded discission o the argumertt for

and againisthe so cdled euroiséion.

By contrast the Euopea Union, includiy the Eurosystem ha outlined a three-step
apprad to tre monetay integrdion d the candidat ountries from Central ad Eastern
Europe which & describd in moe detd by Kopits (1999 and Backé (1999) The gplicants
shout first join the EU, then entethe exchage rate mechanis (ERM II) of the Euppean
Union and finally after the fulfilment of the cnvergere citeria, acece © the E®@nanic

and Monetay Union.

Table 4: Similarity of Business Cycles of Selected Countries with Ger many

Industrial Production Real Gross Domestic Product

1991-1999 1993-1999 1991-1999 1993-1999
Austria 0.79 081 -0.36 058
Belgium 0.26 0.25 0.02 0.8
Greece 0.34 0.48
Spain 084 092 0.01 079
Finland 0.39 0.69 0.68 079
France 0.87 091 0.19 0.83
Ireland 0.38 044 0.19 -0.03
ltaly 058 0.60 0.01 081
Netherlands 0.60 057 0.18 0.69
Portugal 059 056 0.01 078
Denmark 073 0.78 022 071
UK 046 056 041 076
Sweden 0.15 0.22 073 061
Czech Rep. 0.37 0.01°
Hungary 0.30 063 075
Poland 023 045 038
Slovakia 0.04 0.74°
Slovenia 077 0.80°

Notes The similarity of busines cycles $ measurd by the carelaion of detrendd indicata of economic
adivity (fourth differerce d logs) a — Datl accordig © the Vienna Instute for Comparéive Economics
(WIIW); b —Carrelaion of GDP growh according o IMF (2000).
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3.1 Tradelntegration between EU and CEECs

Since theopeningup o Easten Europe, teimportan@ o EU countries for the CEECS trade
has increase dramaicdly. As d 1998, tle Euopean Union wa the mo$ importart trading
partne of all CEECs The BJU accounta for between 40% (Lithuanig and 70% (Hungary) of
totd exports d the CEECs? The® export shars ae comparald © o even highe than intra-
EU shars for nearly dl EU Membe States On tre import side the prelominane o the EU
is only dightly weaker Furthermorethe share d exports and imports gong to and cming
from an ‘enlarged EU,which is the currem EU plus the ten accessbn countris ae even
higher Accordimg to this indicator, the enlargd Euroge is the mos$ importart export market
for Slovakia and the Czeb Repultic, followed by Porugal the Netherlads and Austria.

The CEEGs ae reldively open econmnies The exports acourt for abou one third of GDP in
Hungary, ad aboe 40% in the Czebt Repullic, Slovaka and Slovenia. Thus, thesountries
are reldively more opeén than neayl dl EU countries Thee areonly few EU countries
including Belgium the Netherlads and Ireland whidch are significanty more open than the
smdler CEECs (export shars betwea 50% and 70% of GDP) Only Poland’s exorts are
relaively lower & 17% of GDP, bu this careponds © the large size d the Pdish economy.
Buiter (2001) notes thd the CEEGCs ae al® relaively open if we compae ther trade to GDP

at purchasig powe patties.

From the point of view of the convertiond OCA theory; if intraindusty trace acouns for a
high shae in trade, thengeters paribus busineas cycle ae expectd to becore more snilar
acress ountries asillustrated by Figure 1.A. By contrast increased itaterd trade intensity
may lead to the divergence fobusiness cyclesfithe increas in trace is mainy due o the
increase specidization & predictd by the dternative view of an OCA (Figure 1.B).
Therefore intraindusty trace may be usé to idertify which modé is moe gpropriae far a

paticular group d countries.

The growh o intraindusty trade which s observe in intra-BJ trade also dmninates the
recen East-West trael devebpments This would increas né gairs from the integréion of
CEEGs into the eup ara Accordirg to Fidrmwe (1999) the share d intraindusty trace in
the EU’s trace with the Czebt Repulic, Slovena and Hungary, a conputed by Grubel-
Lloyd indices IIT,

® As estimate by gravity models Fidrmuwc ard Fidrmue (2000 shaw tha the trade betweethe CEECs antl the
EU, as wel as the trade betweeindividud CEECs has alead/ reached its ‘natural level, caregpondirg to the

economg size the distance betweethe® muntries ard the stage bintegraion.
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wher X and M; denog exorts and imports by three-digt SITC canmodity groups i, were

alreads comparal® © o even dightly large than in BJ trace with e.g. Spai and Sweden
(tha is, abou 60%) in 1998. Poland and Slovakirepot somewhat lowe levek of

intraindusty trace & abou 50% The® leves ae comparableat thog d Ireland and

Portugal However, tle share d intraindusty trace in EU trace with Estonia Lithuania,

Latvia, Romania, rad Bulgara have sll remained slightly above the leveof EU intraindustry

trade with Gree@ and Turkey (belov 35%).

The mnvergene d the trade structure betwedhe BU and the CEEGCs implies thd we can
appl the mnveriond view of OCA (see Figure 1.A) a leas to the Centrh European
memberslp candidates (the Czebt Repuliic, Hungary, Slovenia, and, tolesse extent also
to Poland and Slovakia). Thereforegthpplicaion d the endogeneyt of OCA criteria is
restricted ony to thee muntries in furthe analysis.

3.2 Observed Convergence of Business Cyclesin the EU and the CEECs

There is amixed evidene on the mwnvergece d busines cycls in the BJ and the CEECs.
On the one hand, the leve of GDP grev slowly in relaion to tre Westen Eurogan countries
during the perod d the centr& planning system The divergence foWesten and Eastern
Europe speede up in the 197G and the 1980s Therefore the increasig welfare difference
between marke and centrad planning econamies in Eurog was one o the majo rea®ns for
the introdudion d early reforns in Eastern Europe. Furthermore, thevee al® little signs
of convergene betwea Centrdand Eastern European coungiie this perod d time. Estrin
and Urga (1997 find onl limited evidene d convergere n the forme Soviet Union, as
well as within varioss gioups d Centrd European canmanded econmies Even more
surprisingly Fidrmuc,Horvah, and Fidrma (1999 concluce tha the Czeb Repulic and
Slovaki dd converg nether between 1950and 1990, nowithin a sib-sampé from 1970 to
1990.

Severd authos report increasirg amilarities d business cycles betweethe BJ (mainly
Germany and the CEEGs sirce the eonamic reforns hawe be@ introdwced. In paticular,

Boore ard Maurd (1998 and 1999find a significanh convergere betwer busines cycles
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(as measurd by unemploymenrated in Germay and seéctadl CEEGCs (the Czeb Repultic,
Hungary Poland and Slovakia)According to Boore and Maurd (1999) between 55%
(Poland and 88% (Hungary of the CEECs cycles (given by detrendd unemploymentare
explaine by German shocks. Tl figure is lowe than the esimate far the French-German
interdependere d busines cycle ©1%), bu highe than the esimates for the German
influence on Spanish (43% and Itdian (18%) busines cycles Therefore, th auhors
concluck thd the benets from eventual} joining the eup area ould outweigh tle coss in
the CEECs.

Indeed, businss cyclesn severaCEECs has bcone strikingly smilar to the business cycle
of the BJ (as proxied by Germany since 1993 (se Tablke 4). At the beghning of the 1990s,
the business cyclesn the CEECs wee detemined by the so-cHed tran#tiond recesson.

Therefore the correléion d business cycles was o between 1991and 1999. Tl recovery
in the® ountries has ben strongy influencel by the growirg exports o the EU As a resil,

the busines cyck o the BJ has detemined the devebpmens in CEECS emnamies sirce
1993. h paticular, the correléion d growth o industrid produdion a GDP betvween
Germaly and Hungay (0.63 and 0.75, respiely), and Germay and Slovera (0.77 and
0.80, respdively), has be@ highe than the correpondirg correldions d EU countries with

Germaly on averag (0.60 and 0.68, respdively) during thistime.

However the perod d abou six yeas migh be o shot to conclu@ thad the business cycles
hawe alreag becone smilar. In paticular, this perod corresponsl © only abou one ful
business cycle Moreover, thé perod was characterizd by only few supply and demand
shocks Actually, the correlaions d industrid produdion in Germag ard tha in the Czech
Repultic® and Slovala have remaink reldively low. In so fa the Czet Repulic and
Slovaki arequite smilar to othe CEECs (se prevous setion), this indicates thd country-
specific shocks my gill have significan effects on thege eonamies The differene between
the Czeb Repulic and Slovakia, on #aone hand, and the remainiiy CEECs on tlre other
hand, indcates tha asymmetic shocls ae gill likel y in the BJ and the CEECs.

® In contras to ou results Cincibuch ard Vavra (2000 shav tha an dternatie measwe d similarity in
busines cycles— standard devimn o percentag@ change in relative ouput in the Czeb Repulic and

Germaly — has dedined during tte refom perbd, meanirg tha the symmety of busines cycles has increased.
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3.3 Indicesof Endogenous Optimum Currency Area

The reveald trend to tlk unificaion d business cyclesn Europe is not surprising It fully
coregpond o the endogeneit of OCA criteria. Therefore | use egquaions esimated in the
previows ®dion to evaluat thepotertial correlaton d busines cycles in Germay and the
CEEGs given the curert integraton d thes @untries and the currem levd of intraindustry
trade Note thd the® correldions can be dternatively interpretel as indices d endogenous
optimum curengy ara (EO@ indiceg smilar to tho® mnstructed by Bayoumi and
Eichengreen (1997).

A compari®n d Table 4 and Table 5 shows thd the correlaions o busines cycles in
Germaly and in othe EU countries wee on averag dightly highe in the 199G than those
predictel by the EOQA indices However, ths isnat so surprising First, the Europea Union

has reachd a significan progress n the wordindion d the eonamic padicy in the member
states As a reslit of the intodudion d the singe markée in 1992 and th preparaons for

EMU in this decadethe smilarity of business cycles vthin the BJ countries hadikely been
highe in the 199G than in the prevous deades Seond, German was seéctal & a proxy
for the BJ becau® it is known to daminaie the Euopean busines cycé (e Bayoumi and

Eichengreen, 1993).

Using various specifications d equaion (1), thke correléion o industrid produdion andGDP
in German and othe EU countries is predictd a& abou 0.37 fa both indicatos on average.
Actually, the correpondirg correlaions predictd for the CEECs (EOQA indice9 are only
dightly lower. The Czeb Repulic, Poland and Hungay could poterially read correlaions
as hich as 0.35 onaverag in the medium run, while Sbva and Slovea trade $ less oriented

towards Germanyrestuting in a lowe predicte correléion d abou 0.24 on average.

Similarly, |1 use (3 to compué the EO@ indices in Germay and in seéctal countries,
which ae eva highe than the prevous figures (®eTable 5). In fact, the Czet Repullic is
predictal to hae a highe correldion d industrid produdion with Germayg than dl EU

countries except for France dthoudh this predit¢ion gill remains belav the redized levek in

severdEU countries.

The comparien d predictel, o potertial, businas cyce correlaions for sekectel Western
and Eastern Eurggan countris siows smdl differences between both regions. Further
coordindion d eoonamic pdlicy in CEECs with the BJ is likely to resilt in a fast
convergene d busines cyclesThus, tle CEECs fae extraordinary favorablke preondtions
for a fag convergene  the business cyce in the BJ (or EMU). This expectdion is basd on
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the hich opennss d the CEEGs vis-a-vis tle BJ and the high share d intraindusty trace in
bilaterd relations Given first, the high poterial gains from an OCA betwea the curent
EMU countries and the CEECs as illustrated by the high importarce d EU trace in the
CEECs and smnd, tre currenty observe convergeoe d busines cycls in both regions
(which is party causéd by the first observéion), we can exped a strom tendeny of the
CEEGs 1 join the EMU in the future.

Table 5: Indices of Endogenous Optimum Currency Area of Selected Countries with

Germany
Industrial Production Real Gross Domestic Product

(La) (1b) (1o (3.a) (Ld) (Lo (1f) (3.b)
Austria 042 044 041 043 042 044 040 041
Belgium 043 043 0.44 043 043 043 043 041
Greece 024 022 026 024 024 022 026 024
Spain 038 038 040 041 038 038 039 039
Finland 029 029 028 034 028 029 028 032
France 046 046 047 045 046 046 046 043
Ireland 027 030 022 028 026 030 021 027
Italy 043 044 044 0.39 043 044 044 037
Netherlands 044 046 045 041 044 045 044 039
Portugal 030 030 030 036 030 030 029 035
Denmark 0.34 035 0.34 0.38 0.34 035 0.34 037
UK 043 042 045 043 043 042 044 041
Sweden 0.35 0.34 0.36 0.36 0.35 0.34 0.35 0.35
Czech Rep. 0.36 0.36 0.36 043 0.36 0.36 035 041
Hungary 0.33 0.33 0.33 0.38 032 033 033 037
Poland 0.36 037 035 033 0.35 0.37 0.34 031
Slovakia 026 027 024 034 025 027 024 033
Slovenia 023 023 023 036 022 023 022 035

Notes Indices d Endogenos Optimun Curengy Area ae conputed according © paticular specification of (1)
ard (3) as indicatad by columns$ headers.
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4 Conclusions

This pape exanines the endogeneit hypothess d OCA criteria originally introduced by
Franké and Ro® (1997 aad 1998). On tl one had, ths isse ha significantly influenced
the shape bthe Euopean monetay integrdion. On tle othe hand, thee is mnsiderable
doult whethe there is a caushrelationshp between trace and businss cycles By contrast,
Krugman (1993 argues thd integraton is likely to suppot the specibization d paticipating
countries accordig to the compartve advantagelndeed,Krugman finds empircd support
for his argumentsni the specibization pdatem and busings cycles bthe US regons.
Furthermore Kenen (2000 and Hughe Hallett and Pisadtelli (2001) denonstrae thd the
trade links abne do nd ensue the onvergece d busines cycles fi countries ae not

suficiently smilar.

This pape addreses the importarce d structurd variables for the harnonizaion d busines
cycles In paticular, intraindusty trace is s1own to caus the mnvergee d busines cycles
in OEM countries Furthermoregeconometrc analyse rewed that thee is no dired relation

between busines cyck and track intensiy if regressons ae augmenig by additional

structurdvariables As fa as intrandusty track is postively correlatel with trace intendies,

the OCA endogeneit hypothess is @nfirmed, dthough tle line d the argumenti@on fdlows

actually Krugman (1993).

This resit is mbug with resga to the defintion d trade intensiy and the seletion d the
indicatos d emnamic adivity for comparien d busines cycles The sensivity analysis
reveak tha the preparaon o the EMU has alead/ had postive dfects on the
synchronizéion d business cyclesn the paticipating countries in the 1990s This confirms

the importarce d the structurhvariables for the mnvergere d business cycles.

Furthermore this pape addresses a contpversiad isste d the curremn enlargement agela.
The futue enlargemdnof the eup awra ly Centrd and Eastern Eurggn countries has
initiated an intens acadmic and pditi cd discussion, dthough tle membersipi negadiations
between the BJ and the associatd countries hae jug startel. This discusin is characterized
by a mutitude o different palicy proposals ranging fran the immediae aloption d the euro
in sone ountries (mogly in Poland and in Estoni#& suggesons thd the CEECs should not
give up exchang rate flexiltity in orde to suppor ther growth and convergece b the EU.

The ontribuion d this pape to the discisson focusse on five asociatd countries (the
Czedh Repullic, Hungary Poland, Slovenia, and Slovakiadn the one hand, ths paper
confirms ealier findings e.g. thathe CEECs hae rapidly convergel to tre BJU countries in
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terms d business cycles ad track integraion. In paticular, business cycls in severaCEECs
(Hungary Slovena and, toa lesse extent Poland are strongy correlated with the business
cycle in Germany, in tb perod sirce 1993. h this resgct it may sean that Hungary,
Slovena and pcssibly Poland, nd howeve the Czeb Repulic and Slovakia hawe made

headwa towards cndituting an ogimum curencgy area wth the EU.

On the othe hand, ths pape shows thd the observéion period $ gill too shot to conclude
tha the business cycles haw alreag becong smilar. In paticular, this perod ha been
characterizé by only few supply and demad shocks. Furthermore,ahbusines cyce in the
Czedh Repultic isnat carelatel with tha in Germany. A the Czeb Repultic is quite smilar
to othe CEECs this indicates tha country-sgecific shocls mg ill have significan effects

on thes eonamies.

To shed ma light on this ambigious resilt, | compute the potential correlaton d the
business cycé in Germay and in tre CEECs usirg Franké and Roses (1998 relaion
between the degree fotrade integréion and tle mwnvergere d the business cycles btrading
partners Thee figures may be dternatively interpretel as ‘EOCA indices following
Bayouni and Eichengreen (1997).

As a reslt, the high degre d trade betwea the BJ and the CEEGs representa ound base
for business cyce mnvergenceand thig for a fulfillment of OCA criteria in the mediun and
long run. Thee resits do nd fully confirm the hypothess thda the CEECs mnditute an
optimum cureng/ area wth the BJ alread/ now, bu it seens tha they will fulfill OCA
criteria o the same degrees @urren EU-membes in future.
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