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ABSTRACT

Operationalizing the Theory of Optimum Currency Areas*

Recent years have seen a wave of empirical studies attempting to give
empirical content to the theory of optimum currency areas as a way of
marshalling evidence on the costs and benefits of EMU. This paper reviews
this empirical literature, as a way of examining the success with which theory
has been operationalized. We also report some new work on the impact of
German unification and increasing economic integration in Europe on
correlations of underlying disturbances and on geographic specialization of
production. We conclude with some thoughts about directions for future
research.
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NON-TECHNICAL SUMMARY

In the literature on optimum currency areas, theory has always run ahead of
empirics. Classic contributions were essentially theoretical and, beyond some
casual observations, little was done to fill the analytical framework with
empirical content. This is not a criticism of the founding fathers of the theory of
optimum currency areas; the real puzzle is that so little systematic empirical
work seeking to operationalize this literature was undertaken over the course
of the following quarter of a century.

In this respect, the debate over European monetary unification, provoked by
the Delors Report and the Maastricht Treaty, has served as a healthy
corrective. Recent years have seen a wave of empirical studies attempting to
operationalize the theory of optimum currency areas as a way of marshalling
evidence on EMU’s costs and benefits. It is that empirical literature that we
survey in this paper. The fact that recent empirical work is itself a product of
the debate over EMU necessarily lends cur discussion a European cast.

Robert Mundell is the founding father of work on optimum currency areas. In
his pioneering paper in 1961 he suggested that two countries or regions will
wish to adopt a common currency area when the saving in transaction costs
dominates the rise in adjustment costs. The reduction in transaction costs is
an increasing function of openness, since more open economies suffer more
severe disruptions to trade and production from currency fluctuations.
Adjustment costs are a function of the assymmetry of disturbances and the
inter-regional mobility of labour. Not surprisingly, most research on optimurn
currency areas as applied to the European Union, rests squarely in the
Mundellian tradition.

Almost all of the empiricai work we survey has been done since the publication
of the Delors Report and its background studies (European Commission
1990). In the intervening period relatively successful techniques have been
developed for measuring the size and correlation of several key components
of the theory of optimum currency areas, namely underlying disturbances
across different regions, the role of labour mobility in restoring equilibrium
within existing currency unions, and the level of insurance provided by federal
tax systems. In addition to surveying past work, we also provide some new
evidence on dynamic aspects of optimum currency areas. We find that
German unification has not significantly disrupted underlying correlations
across European economies, but that increasing economic integration over
time does not appear to have increased these correlations either.



More generally, we find that the criteria for an optimum currency area identified
in the theoretical literature — asymmetric shocks, labour mobility and fiscal
transfers — do indeed appear to matter in actual currency unions. There may
not be agreement on answers, but the questions have gained definition, There
is, in shon, a framework for debate.

Much of the dispute which remains about the interpretation of this evidence
revolves around what inferences can be drawn validly from historical data.
Monetary unification, in Europe as elsewhere, will be a structural break to the
economy. 1t will alter market structures and policy processes. Correlations that
held in a past of segmented national markets and independent policies may
not hold in the integrated Europe of the future. Some authors have taken this
point on board by searching for changes in economic relationships during the
deepening of European integration and by comparing Europe with existing
monetary unions like the United States. Others have attempted to look at the
impact of changes over time within Europe on optimum currency area criteria.
But whether these approaches provide the guidance needed to forecast
changes that will take place with EMU remains an open guestion, and one on
which reasonable people can (and do) disagree.

Despite these concerns, the impact of economic change on optimum currency
area criteria is clearly becoming an increasingly important issue. The
implication is that future empirical work is likely to be increasingly concerned
with these dynamic aspects of optimum currency areas and, in particular, with
the interaction of economic integration and the net benefits from adopting a
currency union. In addition to being central to much of the debate about EMU,
such issues have a much wider resonance in a world of increasing
globalization. If the next five years of empirical work on optimum currency
areas are as productive as the last five, the progress will be impressive
indeed.



I. Introduction

In the literature on optimum currency areas, theory has always run ahead
_gf_?ppirics. _Ihe classic contriburions of Mundell (1961), McKinnon (1964) and
Kenen (1969) were essentially theoretical. Beyond some casual observations --
Mundell's to the effect that Western Canada and the Western United States were
subject to many of the same disturbances, McKinnen's that Canada was more open
and trade dependent than its neighbor to the south, Kenen's that the U.S.
economy was morg’sgctqrally diyersified and less susceptible to idicsyneratic

national shocks -- lictle was done to fill the analytical framework with

empirical content. This is mot 2 criticism of the founding fathers of the
theory of optimum currency areas; the real puzzle is that so lictle systematic
empirical work seeking to operatiomalize this literature was undertaken ever
the course of the succeeding quarter century.

In this respect, the debate over Eurcpean monetary unification provoked
by the Delors Report and the Maastricht Treaty has served as_a healthy

corrective. Recent years have seen a wave of empirical studies attempting to

operationalize the theory of optimum currency areas as a way of marshalling
evidence on EMU's costs and benefics. It is that empirical literature that we
seek to survey in this paper. The fact that recent empirical work is itself a

product of the debate over EMU necessarily lends our discussion a European

cast. "

There exist a number of recent surveys of the theory of optimum currency
areas, including several which take into their compass both theoretical and
empirical studies.? Our purpose here is different: we focus on empirical

work, examining the success with which theory has been operationalized.3

2 see for example Masson and Taylor (1993), Tavlas (1994).

SMelitz {1996) covers some fo the same pground.




After providing a critical assessment of the empirical literature im Section
II. we report some extensions and sensitivirey analyses in Section III.

Section IV, in concluding, offers an agenda for research.

IX. A Review of Theorv and Empivics

Mundell suggested that two countries or regions will wish to adept a

commen currency area when the saving

transactions costs dominates the rise

in adjustment costs, The reduction in transactions costs iz an inereasing

funcrion of openness, since more open economies suffer more severe disruptions

lons. Adjustment cests are a

fuoetlon of the symmetry of disturbances and the inter-regional mobilicty of
labor. Not surprisingly, most research on optimum currency areas as applied
to the European Union, rests squarely in the Mundellian tradicion.

1. Symmetyy of Shocks We are not aware of studies which made a sericusg

ettt

attempt to estimate the symmetry of disturbances across and within currency
areas prior to the debate over European monetary unification. In that
lizerature, early contributors examined the correlation across countries of
output movements (sometimes detrended output movements) and argued that
countries whose GDPs tended to move together experienced relatively
symmetrical disturbances. Cohen and Wyplosz (198%), Weber {1990) and European
Commission (1990} are illustrative of this approach, which centinues to be
utilized vo the present day {see for example Garrett, 1995},

From the point of view of faithfulness to Mundell’'s model, the problen

with this approach is that observed output movements refleect the influence of

boch disturbances and responses. Imagine that two economies experience

identiesal temporary disturbances, but that one responds more rapidly. In the




first ecomomy, output returns guickly to its initial level, while the second

remains away from its equilibrium for an extended period. Although the

correlation of disturbances is high, the correlation of output movements is

lgw, and the latter tell us lirtle about Mundell’s first criterion for an

optimum currency zrea.%

Initial attempts to distinguish disturbances from other components of
observed output movements identified shocks as the residuals from an

autoregression. {Caporale (19%3), for example, regressed nominal and real GDP __

for various European countries on three own lags and examined the correlation
- . o

of the residuals across countries. It is not ¢lear that his results for

nominal GDF are particularly useful, however, and those for real GDP are
somewhat peculiar: the correlation of "shocks" to the Dutch and German
economies are If anything negative; only in Demmark and Porctugal do shocks
follow those of Germany. There is no evidence here, in other words, of an EMU
"hard core"” and "periphery".

The difficulty of interpreting Caperale’s results may reflect the fact
that his estimated residuals incorporate the effects of a number of
disturbances: aggregate demand disturbances associated with poliey, which have
only temporary effects on output in the textbook aggregate-supply-aggregate-

demand model, and aggregate supply disturbances associated with other factors,

which should have permanent output effects. Distingwishing the two types of

4 one may argue that differences across economies in both the symmetry of
disturbances and the speed of response are in fact relevant to the decision of
whether to fix the exchange rate or adopt a common currency, and that inscfar as
the speed of response heavily reflects Mundell’s second consideration, the
mobility of laboer between depressed and booming regions, the infermation
contained in output movements is still highly relevant. But from an analytical
point of view, it is still important to know whether a high correlation of output
movements reflects symmetric shocks or rapid. symmetric responses. About this
observed ocutput movements tell us little.

3




disturbances requires more information and more structure.__EE”QEE_an“work -
ﬂ%ﬁyfumi and Eichengreen 1993a.,b, 1994) we utilized a method of Blanchard and
Quah {1989) te distinguish aggregate supply and aggregate demand disturbances.
We eécimaced bivariate autoregressions using data from 1968 through 1988 for
output and prices, restricting demand disturbances to affect only prices in
the long run while allowing supply disturbances to have long-run effects on
both prices and outpu:.5 This exercise ylelded clear evidence of an EU core
and an EU periphery. The core, whese disturbances axe highly correlated wich
those of Germany, includes Austria, Switzerland, France, Denmark and the
Benelux countries. Included in the periphery are Italy, Spain, Porctugal,
Ireland, Greece, the United Kingdom and Finland. Sweden occupies something of
an intermediate posit:‘.on.6 _Eggkg‘KIQGS) has replicated this analysis using
data through 19%2, finding similar results but somewhat lower correlations
with Germany, not surprisingly since his period includes the highly asymmetric

German unification shock.’

Subseguent work estimated Jarger dimension VARs in the attempt to

5 Blanchard and Quah's original study utilized data on output and
unemploysent, with the assumption that demand disturbances had no long-run output
effects. The problem with this implementation is that it is not clear why demand
digturbances zhould he permitted to affeet unemployment in the long run either,
as permitted by Blanchard and Quah. In contrast, our implementation using output
and prices can utilize the textbock prediction that a rightward shift in the
aggregate demand curve should, in the presence of a vertical long-run supply
curve, ralse prices permanently. The prediction that prices should rise rather
than fall in the long run is not imposed in estimation and may be utilized to
check the consistency of the results.

Sour 1994 paper also extended this type of approach to East Asia and the
Americas.

7 A more surprising aspeet of his results is that, unlike the present
authors, he finds supply shocks To the UK to be relatively highly correlated with
supply shocks to Germany. This result may veflect the fact that the UK's post-
1990 vrecession =zet in relatively ecarly <{as did CGermany’s), raizing the
correlation,



distinguish a larger number of different disturbances. Chamies, Deserres and

_Ef}pn@g_&}ﬁiﬁl utilize the same data and approach but distinguish monetary and
nonmenetary shocks on the demand side. When three shocks are specified, the
distinction between and EU core and EU periphery is less clear-cut. Only
Germany and Switzerland have highly correlated disturbances; Austria, Belgium,
France, the Netherlands, Spain and the United Kingdom occupy an intermediate
position, while Greece, Iltaly, Norway, Portugal and Sweden form a European
periphery subject to relativelyAidiosyncratic shecks, 'E}glc_ta_lj_:l_lggs:_sg and Melitz
£1995) estimate six-equation VARs on quarterly data for six European
countries, finding a positive covariance between supply shocks te the
Netherlands and supply shocks te Germany, but a negative associatiom wich
Germany in the cases of France, the United Kingdom, Italy and Spain.8

The fact that some studies find disturbances to the members of the EU
"hard core" to be more highly correlated than those to the EU “periphery” does
not tell us that the disturbances te the core asre sufficiently well correlated
to support the operation of a monetary union, Neither do comparisons with
existing monetary unions, although the results are suggestive. In the
previously-mentioned studies, we found that the correlation of disturbances to
the eight Bureau of Ecomomic Analysis regions of the U.$. are high but far
from perfect. Indeed, the correlation is little different than that evinced
by the members of the EU core, though significantly Wigher than that of the EU
periphery. Funke, on the other hand, contrasts disturbances to EU countries

with disturbances to German lander, finding a noticeably higher correlation

B For completeness, wWe mention alse Ghosh and Wolf (19%4), who use =
genetic approach to identify country groupings. While their method identifies
several natural clusters of EU member states, they appear to find that Germany
is net a natural member of any group.



among the supply disturbances to the German states.’® 1In the end, then, the
jury remains out on whether the observed correlation of disturbances within
existing monetary unions provides encouragement for . 10

The methodology used in these studies is net uncontroversial. Lippi and
ot e ler b e

_ﬁg}éb}§g”ﬁ192§) point our that the Blanchard-Quah procedure incorporates the
assumption that the error terms in the model are fundamental; they show that
nonfundamental representations can give different results. This is a general
problem which permeates all dynamic econometric analyses, however, and is notg
specific te the procedure at hand. Faust and Leeper (1994) chserve that the
identifying restriction that demand disturbances have no long-run output
effects may be difficult to implement accurately using finice-horizon data and
that problems of time aggregation complicate the task of accurately
identifying supply and demand shocks. While this provides more grounds for
worry. neither is their critique specific to this methodelogy: it applies
equally to other strategies for distinguishing shocks from respouses and
analyzing the speed with which equilibria are restored.

In this context, it is worth noting the work of Decress;n and Fatas

_(199;), who examine employment rather than output. They regress employment in

individual European regions (U.S. states) on employment in Europe {(the U.S.)

9 e Grauwe and Vanhaverbeke (1993), on the other hand, can be read as
showing that the shocks to regions within EU countries are relatively large,
implying char the observed asymmetry of shocks to the various candidate nations
for EMU are not a prohibitive barrier to its successful operation.

10 rInference suffers from the further problem, as we have noted in our own
work, that the cbserved pattern of disturbancqﬁ_may;§hi£;¢¢ithaﬁﬂﬂ_w.Ihiangggﬁ_
Critique.is less likely to apply to permanent, or supply, disturbances, insofar
as those are associated with ecoromic structure, than to temporary, or demand,
disturbances associated with policy. Hence, our discussion here, as elsewhere,
focuses primarily on the correlation of supply disturbances. We return te this
point below.




as a whole, and find that the R-squared from these regressions averages 0.6
for the U.5. but only 0.2 for Europe.ll Controlling for country-specific
shocks diminishes but does not eliminate this differential.

2. Repional Specialization While Mundell and later comtributors to the

0CA literature focused on the symmetry of disturbances, Kenen (1969) noted

that asymmetric disturbances may be of little consequence if they are zmall.

Only if disturbances are both large and asymmetric do they create a case for

national policy autonomy. Kenen's article peinted to regional specialization

as a determinant of the magnitude of shocks. When a region possesses a

sectorally-diversified "portfolio" of jobs, sector-specific shocks will tend

to cancel out, minimizing the amplitude of aggregate disturbances, much in the

manner that shocks to individual asset returns cancel out in a well-

diversified financizl pertfolio. Two countries whose "employment portfolios"”

are diversified so as to overlap will also tend to experience relatively

symmetric aggregate disturbances if most shocks are secter specific.

That's a big "if." Stockman (1288) finds that country-specific shocks
account for as large a share of the variance of output as do sector-specific
shocks that are common to different nations. This is not surprising if one
thinks that demand shocks are important {since demand-management pelicy is
made at the nartienal level).12 But none of this is vo question that both

national and industrial disturbances matter; it is possible for many shecks on

the supply side to be sector-specific (due to changes in techmology and

11 an earllier study which reported essentially the same finding is
Eichengreen (19%0).
v A

12 Costello (19%3) has undertaken a similar exercise using measures of
productivity growth (Sclow residuals): she finds that nation-specific factors are
substantially moxe impertant than industry-specific components.
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productivicy that affect particular industries regardless of the country in
which they are lecatged), y@%%e most demand szhocks are country specific,
Bayoumi and Eichengreen (1996) attempt to test for evidence of a
St
connection between such factors and observed policy toward the exchange rate,
Usiﬁg data on the network of bilaveral exchange rates among the industrial
countries in the 196C0s, 1970s and 1980z, they relate the variability of
bilateral rates to a vector of variables which includes the dissimilarity of
the commodity composition of two countries’ exports (defined as the sum of the
abselute values of the differences in the shares of manufactured goods, food
and minerals in total merchandise trade for each country).l3 They find
strong evidence in support of the existence of this linkage.
Assuming a significant incidence of sector-specific shocks, it then

becomes important to know the diversification and overlap of regiomal

employment portfolios. Bini-Smaghi and Vori (1993), Helg et al. (1994) and

[——

Masson and Taylor (1994) have examined this question using data for European

e e e ot T

countries and the Unitedigéggégf__Eﬁé§—find ;'greéééf‘aegEée.of

diversificarion and overlap among member states of the European Union than
among the 30 U.S. states. The problem with basing inferences on this finding,

as Krugman (1993) notes, is that these differences may themselves be artifacts
e——

e o mm e o emR e

of the historical degree of integration of the U.5. and European economies.
Because the 50 U.S. states constitute a highly integrated internal market,
each can specialize along lines of comparative advantape and exploit econemies

of scale and scope. As European integration deepens it will become more

13 Manufactured goods were defined as the total of basie manufactures,
chemicals, machines and transport equipment, miscellaneocus manufactured gocds,
and other goods. Food is the sum of food and live animals, beverages and
tobacco, and animal, vegetable oils and fats, Minerals amalgamate data on crude
materials excluding fuel with mineral fuels, ete.

8



likely that EU member states will do likewise, and the observed overlap and
diversification of member state employment portfolios will decline.

Two objections can be raised to this reasoning. One concerns the
identification of regions with nations. Even if economies of scale and scope
inereasingly dominate locational decisions as the process of European

integration proceeds, there is no reason te think that industrial

SRS R S

concentrations will respect national borders. What was true in the past of

the iron and steel complex of the Ruhr, the Saar and Lorraine will also be
true, to an extent, in the furure. A second objection is to the notion that
external economies necessarily dominate location decisioms. The advantages of
agglemeration have to be balanced against lower costs of laber, land and other
factor services ourside the industrial heartland. ({(The attractions of
peripheral locations are evident in the tendency for U.S. industry to releocate
away from the traditional manufacturing belt in the 1980s,) If this tendency
dominates the evolution of Europe’s economic geography as well, Bini-Smaghi
and Vori may be right in assuming the continued expansion of intra-industry
trade and growing overlap of regional employment portfolios.la

Additional light is shed on this guestion by_gizgum? ??F‘2¥?§§d_(199§),
who distingulsh global, regional and industrial specifie shocks. Comparing
U.5. regions with eight European countries, they find that the share of the
variance in output explained by region-specifiec shocks is slightly higher in
Europe than in the U.5. {31 per cent of the variance explained as against 26
per cent)}. For employment, in contrast, region-specific shocks dominate in
Europe, industry-specific shocks in the United Srtates. The lesser importance

of region-specific shocks in the U.S. points to the higher degree of

14 For similar arguments, see §?9§ and Thygesen (1991) and Spahn (1992},

2




integration of the U.S5. labor market, a topic to which we now turn.

3. Labor Market Adjustment Blanchaxd and Katz (1992) is the mosr

widely eited study of rhe contribucion of labor mebilicy to regional
adjustment, Using data for U.S. sctates, they find that inter-state migration
plays a major role in adjustment to shocks. The contribution of migration te
the elimination of labor-market disequilibria, according to their results,
dominates those of wage flexibility and labor force participacion.ls
?ecress?n and Fatas (1993) obtain different result; icr the regions of Eurcpe.
In the first three years fellowing a disturbance, they find, the largest
portion of a decline in regional labor demand is met by lower labor force
participation; immigration is important only after four years. Together,
these results suppert the presumption that Europe is less well suited for
monetary union than the United States on the grounds of its lesser
responsiveness of migration te regilon-specific shocks. 16

These concluszions are supported by the analysis of Eichengreen (1993a),
who finds that the elasticity of inter-regional migration with respect to

unemployment and wage differentials is significantly smaller in the U.K, and,

15 Bujrer (1995), vhile mot denying that labor mobility is higher in che
U.8. than in Europe, questicns whether the degree of labor mebility in the U.S.

iz really sufficient to contribute importantly to adjustment to macroeconomic
shocks,

& Thomas (1994) also provides a vector-autoregression-based analysis of
U.5. and European data. While confirming Blanchard and Katz's findings for the
United States, he suggests that in Europe the substicute for inter-regional
migration is not changes in labor force participation rates but persistent
unemployment. Part of the explanation for the discreponcy appears te be the unit
of observation: Thomas analyzes time series at the mational level for variaous
European countries, rather than a panel of regional data like the ather authors.
One can imagine chat a national shock to employment could give rise to persistenc
unemployment, while a shock specific to a vegion within that country dees not.
But this cannot be the entire difference, since Thomazs also finds that regioen-
specific shocks give rise to persistent unemployment differentials in a panel of
British regions.

10



especially, iIn Italy ;yﬁq_in the United States, 7 _De Grauwe and
Vanhaverbeke {1992) similarly find that the migratory response across regions
is significantly less in Southern than Northern Europe.

It is worth recalling that Mundell emphasized the role of migration in
the operation of currency areas because he presumed that the social costs of
relocation were less than the social costs of unemployment. But in fact
neither Blanchard and Katz nor Decressin and Fatas find that the alternative
to migration is unemployment; the former find that real wage flexibility is
the other adjustment mechanism in the U.5., while the latter identify changes
in labor force participation as the main alternative in Europe. Neither team
of authors finds much evidence that regional shocks result in persistent
unemployment differencials. Their combined resulrs support the notion that
Eurepe 1s less well suited to monetary unification only if the social costs of
migration are less than the social cests of reduced labor force participation,
which is less than clear a priori.

It iz worth noting (as does Buiter, 1995) that the finding that real
waée flexibility plays a larger rele in labor-marketr adjustment in the U.S.
than Europe has ambiguous implicatiens for EMU, If real wages are rigid, they
are unaffecred by changes in nominal variables: any sacrifice of monetary
autonomy associated with EMU is irrelevant from this point of wview. However,
few observers would go so far as to assert that treal wages are lmpervious to
exchange rate changes in the short run; the question, rather, is how the
response divides into wage and employment effects. But there is the further

question of whether the response of wapes is itself a function of the exchange

17 For other analyses that peint in che same direction, see Muet (189,
1995) and Mantel (1994). o

11




rate regime. Alogoskoufis and Smith (1992) and Eichengreen {1993b} provide
evidence that this has been the case historically. Blanchard and Muet (1991)
detect little sign that French wage behavior has changed as the government’'s
commitment to its exchange rate peg has hardened. Anderton and Barrell
{1993), on the other hand, repert some evidence of increasing wage flexibility
in Italy over the period of that country’s ERM membership.

4. TFiscal Federalism The labor market is mot the only channel of
adjﬁftFEFE_Fo ;eg;9pt§peqific shocks . Sjﬂsél}ggggm_(lﬁéﬂl, econemists h%ve
argued that fiscal transfers within monetary gniops provide an important,
cushion against asymmetric shocks. Sala-i-Mavein and-Sache (1382} estimate
that extent of the stsbilization provided by fiscal transfers among states
wichin the U.S. economic¢ and monetary union, concluding that spproximately a
third of the impact of region-specific shocks is offset by the federal tax and
transfer system. Their results have been criticized for neglecting the
distinction between equalization and stabilization -- transfers undertaken in
respomnse to persistent income differentials berween regions and those extended

in respomse to cyclical fluetuations, in other wards. -4

(For our purposes,
the distinction is equivalent to that between income differentials arising
from permanent and temporary shocks.) Subsequent work by Bayoumi and Massen
(1995) distinguishing equalization from stabilization scaled back Sala-i-

Martin and Sachs’ estimate of the stabilization offset from a third to a

fourth or a fifth.}?

18 gee von Hagen (1992).

18 They also find a smaller stabilizacion effect operating threough taxes
and transfers in Canada than in the United States, which is offset re a large
extent by the greater freedom of Canadian provinces (compared to U.S. states) o
berrew and run deficits in recessions.

12



Bayoumi and Masson (1995) and Jopes {1995), among others, have confirmed
that fiscal equalization and stabilization are also important in other
monetary uniens, inecluding those operated by individual Eurcpean countries.
The guestion is not whether equalization and stabilization take place,
however, but whether they are indispensable to monetary union. The early
literature poinred out that fiscal transfers were likely to be more important
the less respensive was migration to regional wage and unemployment
differentials: by implication, the absence of a system of fiscal federalism in
Europe could be devastating, given the region's relative low levels of laber
mobilitvy,

Italianer and Pisani-Ferry (1%92) have shown that installing a system of
intra-state transfers that mimicked the regional stzbilization role of the
U.S. and Canadian systems would require increasing the size of the EU budget
by approximately 50 per cent, assuming that the increased resources were
targeted at this function. The problem with such a scheme is that the
tendency for differences in national unemployment rates to persist would lead
to large--~ale redistribution acress member states, net merely coinsurance.
Even activating the scheme only after unemployment differentials exceeded a
threshold level would fail to significantly diminish this effect (Melitz and
Veri, 1992). A more sophisticated system that made intra-EU transfers a
function of a vector of economic variables (not just unemployment) could
finesse this preblem in principle (von Hagen and Hammend, 1995} but would be
difficult te implement in practice.

None of this is te suggest that such a program is likely to be adopted

13




in the foreseeable future,29 Responding te chese doubts about the prospects
for significant fiscal centralization, Bean (1992}, Diba (1992), and Kletzer
(1995}, among others, have suggested that fiscal stabilization can be carried
out by the national governments of the countries that constitute the menetary
union, operating on their own. Hational governments can run deficits and
finance them externally in recessions and repay during expansions. Insofar as_ |
the inter-regional transfers accomplished by the institutions of fiseal
AEedgralismAcan be replicated by the unilateral actjons of gogernments._thgu

need for fisesl centralizatjon and coordimation is obviated.2l

Unforrunately, local jurisdictions may be inhibited by credit

constraints from borrowing on the requizite scale. The smaller the region and
the more mobile its tax base, the less scope it has for raising taxes relative
to those prevailing in neighboring regions to service and repay debts incurred

in recessionary periods. This conmstraint will be further tightened by

monietary unien insofar as the removal of capital contrels and reduction of

20 Von Hagen (1993) suggests that this resisvance is rational, on the
grounds that a system of federal fiscal transfers to depressed states, say
through the operation of an EU-financed unemployment insurance program, would
give rise to serious moral hazard problems that are more easily contained
within existing EU member states by national solidarity. Goodhart and Smith
(1993}, however, propose a mechanism with which potential moral hazard
problems might be contained.

21 An obvicus question at chis point is why households need the
intervention of govermment to carry out this functien. Cannot houscholds
borrow externally in periods of recession to smooth their comsumption, thereby
stabilizing the local economy? Actkesen and Bayoumi (1994) show that some
private borrowing through capital markets in fact takes place in the U.S.
economic and menetary wunion bur that ics magnitude is small, presumably
reflecting liquidity constraints associated with cthe dominance of human
capiral in household wealth.
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transactions costs increase capital mobilicy.22 Goldstein and Woglom (1994)
show that this comstraint binds in the United States when raties of state debt
Lo state product hit nine per cent. Thus, it may not be realistic to rely on
state borrowing to provide automatic stabilization. Von Hagen and Fratiami
(1990} and Kletzer (1995) suggest that credit ratiening ¢an be overcome if
states undertake bilateral transfers on an ad hec basis (a booming France can
extend transfers to a slump-ridden Cermany, and the favor can be returned when
cyelical conditions reverse), and that the repcated nature of the game can
support the continued cooperation of the parties concerned. But such ad hoc
transfers are much more visible and politically contentious than automatic
transfers flowing through a federal fisecal system, making their feasibilicy an
open question.23

Fiscal stabilization by loeal jurisdictions may also be less effecrtive

than stabilization at a federal level. If the local jurisdiction runs higher

deficits in order to offset a negative disturbances, the increase in
government debt will generate an expectation of higher future taxation which
will lower the impact of fiscal tramsfers on aggregate demand. If the

stabilizarion occurs at a higher level of government, however, a fiscal

22 qn additien, McKinnon (1995) suggests that the members of monetary
unions can rationed out of capital markets by rising default risk resuleing
from their lack of a central bank to backstop the market in publie debt.

23 Recall how much more difficult it was in 1994 for Washingteon, D.C. te
arrange Congressienal support for an ad hoc transfer to Mexico rthan to
continue to transfer resources automatically te a state of California wich an
unemployment rate in excess of that of the rest of the country. In addition,
there is the fact that bilateral transfers, as in the France-German example
cited in the text, place a heavy burden on the country that extends the
transfer compared to a system of fiscal federalism invelving a dozen EU member
states or 50 U.S. states, in which the burden of the transfer is shared among
a number of separate jurisdictions, diversifying the risk. A Kletzer-like
scheme of ad hoc transfers would clearly grow more difficult to arrange as the
number of governments concerned continued to increase.
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deficit in one region generated by a negative disturbance will on average be
offset by fiscal surpluses in other regions with positive disturbances. To
the extent that these effects cancell our, and hence there is no net impact on
federal debt, there will be no expectation of future tax increases and hence
ne diminution of the impact on aggregate demand. Using Canadian provincial
data, Bayoumi and Masson {1996) provide evidence that fiscal deficits which
generate debf, and hence an expectation of fucture tax increases, have only 1/3
to 1/2 of the effect on consumption as those which do not create debrt.

5. Relative Prices. Ap_i}Eernacive empirical approach te assessing the
suitability of a region for a currency union has been to compare movements in
relative prices (measured in a commen currency) between countries with those
observed between regions within a country. The main advantage of having an
independent exchange rate is that it provides a flemible instrument capable of
moving relative prices between currency areas in the short-term. An exchange
rate appreciation of (say) 5 percent will raise all prices in the appreciating
country by 5 percent compared to those in the country with the weaker rate
(cererus parabus). Comparing relative price movements within and between
countries allows some assessment of the degree to which countries have
actually used this flexibility in practice. If countries have net needed the
relative price flexibility that an exchange rate provides in the past, in thar
RS 7 ittt LT TTeReR AaEE BT A . .
the volatility of relative prices across countries with independent currencies
have been ne larger than those within countries with a single currency, then
this would be powerful evidence that a flexible exchange rate was not
necessary for the smooth functicning of the cconomy .

Vaubel (1978) was the first to use such an approach to lock at che

issue of optimum currency areas. As interest in a single Europen currency

16



engendered by the Werner report of 1970 waned in the late 1970s, his paper
compared the volatility of relative prices across and within European
countries. He found that relative variability of CPIs (measured in a common
currency) across European countries was sewveral times thar of three separate
measures of variabilicy within countries, using CPIs for German Landex,
Italian cicies, and U.S. cities. He concluded that Europe was not well
designed for a single currency.

Interest in such an appreach was reinvigorated by‘zglgsg_ilggﬂ)_ who
compared relative price movements across Canadian provinces with those across
EU countries using GDP deflators. He found that the relative price
variability between the raw-material producing provinces of Alberta and
Saskatchewan was higher than that observed between Germany, France, Italy and
the United Kingdom. Similar studies using U.S. data, huwgver. have found the
opposite result. Both Eichengreen (1992), using repional CPIs, and Bayoumi
and Thomas (1995}, using regionhl GDP deflareors, find variances across U.S.
regions to be much lower than those across European countries. The Bayoumi
and Thomas result is particularly netable as, like Polesz, they used GDE
deflators as their measure of the price level. GDP deflators are a bettex
measure of movements in underlying cests across regions, and hence of the
disruption te production caused by movements in relative prices, than are
GFIs, which are heavily affected by the level of goods marker integration.

Bayoumi and Thomas paper were the only authors te relate these movements
in relative prices to changes in output. They estimated underlying demand and
supply curves for goods both for European countries and Unirted States regions.
They found that within the United States the larger relative price movements

observed in the raw material producing regions of the United States largely
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reflect the larger supply shocks that are prevalent in these regions.za By
contrast, the much higher relative price movements observed within Eurcpe
compared to the United States reflected lower levels of integration on the
demand and (particularly) the supply side across these economies. In chg
sbsence of greater integration, they concluded that large relaci;é price
movements are an important adjustment mechanism for coping with country-
specific shocks to product markets wichin Eurepe.
Finally, von Hagen and Neumann (1994) qnd De Grauwe and Heens (1993) use
relat;;; price variability to gague which countries are most suited to enter
EMU. Von Hagen and Neumann find Austria and the Benelux countries to be good
o
candidates for EMU using CPI data (with several other countries becoming
better candidates over time} while De Grauwe and Heens, using unit labor
costs, add France and Denmark to the list of good candidates. _ﬁgﬁg_zg;@pp}}:
BayouT; and Eichengreen (19%6), who relate bilateral exchange rate volatility
across industrizz_;;:;;;;;s to optimum currency area considerations, alse find
the Benelux countries to be relatively well suited for monetary union with
Germany. For the other European countries, however, they find that the
observed exchange rate variabilicy for the 1980s was below what might be
expected from their model,

A basic concern with this entire line of research comparing relative
price variability within and between countries is that it sssumes that all
observed movement in relative prices reflect beneficial responses to

underlying real disturbances. However, there are many who believe that much

of the actual variability of neminal exchange rates simply reflects market

24Tnis may also help explain the very large relative price movements for
Alberta and Saskatchewan within Canada.
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freth, and hence that the exchange rate can itself become a source of econemic
disruptions. To the extent that this is true, the observation of thar
relative prices are more variable across countries with independent currencies
than across regions within a currency union simply reflects the nature of the
exchange rate regime and tells us little about the suitability of countries
for a single currency. The truth presumablx lies somewhere between these two
extremes. While all movements in exchange rate may mot be bemeficial, it is
difficult to believe that they are completely unrelated to fundamentals. The
problem is that we have little information on the relative imporzance of these
two factors, which makes it difficul:t to assess the information in cemparisons
of relative price adjustments across and within countrizs. While we have
learned much about velatility of relative prices across different exchange
rate regimes, the exact relationship to optimum currency area considerations
remains unclea;:

et Ve e | e

ITI. New Pvidence: German Unmification and Ecenomic Integration

With this discussion as background, we will provide some new evidence on
two topics involving:EEEEEELﬁfggggg_of optimum currency areas. Much of the
existing work with respect to Eurcpe focuses on the issue of whether Eurepe
currently constitutes an optimum currency area. Howewver, Eurcpe is also in a
process of change. Two of the more obvious dynamic aspects of the current
situation are the collapse of C°“_ﬂ‘)§m_,_“&ﬂ‘_ﬁiﬁffecu’ﬁ plans for EMU most
@;reccly through the unification of the two halves of Germany. and the
increasing economic integration within Europe caused by the widening and
deepening of the Unjon gver time,

As discugsed carlier, own earlier work on underlying disturbances within
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Europe (Bayoumi and Eichengreen, 1992, 1983, and 1994) indicated the existence
of a "hard core" of countries with relatively similar underlying macreeconomic
disturbances, made up of Germany and her immediate neighbers--France, Belgium,
the Netherlands, Denm%rk, Austria, Switzerland, and {possibly) Sweden--and a

periphery made up of countries with significantly more idiosyncratic shocks-- _

Italy, Spain, Portugal, Creece, Ireland, the United Kingdom, Norway, and -~ -
Finland. The data we used in 1988, and hence did net include the effects of
the reunification of east and west CGerman in 1991, German unification has
been generally interpreted as a large asymmetric shock to the anchor councry
in Europe, which led to policy divergences within Europe which were
significant contributory factors in the exchange rate crises of 1992 and 1993
alter estimated correlations of underlying disturbances across European,
countries,
Funke (;295? provided some evidence that German unification did indeed
have such an effect. Repeating the structural vector autoregression
e e et e
decomposition using data including German unification, he found that the
cerrelations between the aggregate supply and demand shocks of Germany and
other members of the EU were consistently lower than those reported in our
original work, an effect which he interpreted as being due to German
unification. His analysis, however, focused exclusively on the bilateral
correlations of underlying disturbances between Germany and other European
countries. Our own earlier work indicated that underlying disturbances are
also highly correlated between other members of the cere. A natural question
to ask, therefore, is whnthcr‘perman unification disrupted correlations of

underlying disturbances between third countries within Europe or not.
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To answer this question, we reran our carlier estimation using data on
16 European countries.2> The underlying data on real and nominal GDP used
in the estimation, which come from the OECD National Accouncs, cover the

period up to 1994. The data for Germany require some explanation. Up to 1990

they refer to che former West Germany, while from 1991 onmwards they represent
the reunified Germany. As a result of this change in definition real output
jumps significantly in 1991 while the price level (measured using the GDP
deflator) stays relatively constant, This impact from unification is limited
te 1991 afrerwards the output (and price) series behave in a very similar
manner to what is seen prior to unificatien,

We estimated the structural vector autoregressions for Germany with ne

adjustment for the change in definition between 19%0 and 1991. The results

from the estimation indicate that in 1991 Germany expericnced a very large

positive aggregate supply disturbance combined with a pesitive aggregate

————— et - v e

demand shock whose size is similar to those found in other years.26 Such
results appear to be a2 reasonable interpretation of the madrceconomic impact
of German unificarion using the aggregate-demand-aggregave-supply framework.
Unification added a large, and chronically under-capitalized, labor force to
the existing west German economy. This can be seen as a large positive shock
Co aggregate supply, generating a rise in potential output and a fall in

output prices. At the same time, this was accompanied by a significant

25The countries are 14 of the current 15 members of the EU (Luxembourg is
excluded as it is so small) plus 2 non-members, Swiczerland and Norway, These
represent all of the significant European economies which are actual or
prospective members of the EU over the estimation period,

267me impulse respomse functions for the aggregate demand and aggregate
supply shocks generated by the estimation also appear reasonable. In
particular, the short-term impact of an aggregate supply shock is to lower the
price level.
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expansion in aggregate demand through fiszcal expansion and the chosen
conversion rate of the east German currency, which negated the deflationary
impact of the aggregate supply shock. Hence, the decompesition appears to
provide a reasonable‘interpretacion of the impact of unification on the German
economy.

Table 1 reports correlations of the estimated aggregate supply
distu;;Zn;es between 1963 and 1994 acress our sample“of countries using these
structural vector autoregressions. Correlations which are significantly
different from zero at the 5 percent level are shaded.?’? So as te better
gauge the impact of German unifiecation, the bottom panel shows correlations
using the same aggregate supply disturbances, but using only the estimated
supply shocks from 1963-90, the period prior to German unification. “H§M§325§
initially upon aggregate supply disturbances as they are less likely te be
affected by macroeconomic policy decisions, and hence probably provide a
better estimate of underlying behavior.

The results for the full 1963-%4 period clearly illustrate the impaet of
German unification on the correlation of underlying disturbances between
Germany and other countries in Europe. Only two of the bilateral correlations
between Germany and other European countries are significantly different from
zere, and even these are only very marginally so. mBX C9n§?9§FJ.”PEE_Ehf data
are truncated In 1990 Germany has large and highly significant correlations

with all of her immediate meighbors except Switzerland. German unification

does not, however, appear to have significantly disrupted the cohesion of the

27 The statistic 1/2 log((l+r)/{l-r}), where r is the correlacion
coefficient, is distributed approximately normally with a variance of T-3,
where T is the number of time periods in the data {Kendall and Stuart, 1967,
pp 292-2933,
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other countries in the Eurcpean core. all of the correlations between France,
the Netherlands, Belgium, Austria and Switzerland are significant in both time
perieds. Indeed. the addition of the 1991 to 1994 data appeprs te have

generally increased these correlations. Hence, while German unification

clearly had an important impact on the estimated level of cohesion, between

Germany and her neighbors, it does not appear te have caused disruption within
the later group, It was, in other words, an asymmetric shock which purely

affected Germany.

The results in Table 1 also broadly confirm our original analysis as to
_— . .

the existence of a European hard core and periphery. The correlationms up
until 1890 still point te an inner group of countries--Germany, France, the
Netherlands, Belgium, Austria, and Switzerland--whese underlying disturbances
are almost all significantly correlated. Demmark, Sweden, and (possibly)
Italy also have reasonably high correlations with the larger members of the
core, Germany, France, and the Netherlands, The underlying aggregate supply
disturbances for the remaining countries show relatively little systematic
correlation either with the core or with each other. Hemce, with the
potentially impoertant exception of Italy, whose connection with the core
appears somewhat closer than our earlier results would have suggested, the
distinction of the core and periphery appear consistent with our earlier
analysis.28 *

Truncating the data in 1990 represents one method of eliminating the
impact of German unification from the data. Two other methods for achieving

the same goal were also investigated. The first invelved using the estimated

28 In particular, the more positive assessment of the place of the
United Kingdom within Europe found by Funke (1995) using data up te 1992 dees
not appear to hold over our somewhat longer sample period.
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disturbances over the full 1963-94 but excluding the data for 1991 from the
caleulations of che underlying correlati;;;i The second involved reestimating
the German structurgl vector autoregression with duTT? variab%ff_}n the
estimation for 1991, so as to exclude the effects of the 1991 structural break
from the estimation. Both of these approaches gave very similar results to

those reported in the lower panel of Table 1.

The correlations using the estimated aggregate demand disturbances are
shown in Table 2. Confirming the results of our earlier work, the distincrion
between the core and the periphery is less clear, although there is still a
tendency for correlations to become more prevalent in The upper Left cornmer of
the matrix. Another interesting feature of the results is that, unlike the

results for the aggregate supply shocks, emcluding the period after German

-

unification has lirtle impact on the analysis. As might be ewxpected,

unification is identified as an idlosyncratic aggregate supply shock.
T The focus to date has been on analyzing correlations acress the full
1963-1994 sample. However, it is evident that the level of integration of che
European econemy has changed greatly over the period. The EEC in 1963
c;ntained only 6 members. ccmpared to the EU’'s 15 currently, and intra-
regional trade has risen steadily over time, It is of some interest,
therefere, to consider whether the coherence of the underlying disturbances
has riser over time. As estimates of individual bilateral correlations become
highly unstable over short sample periods, we eleected to use the explanatory
power of the first principle component of the estimated underlying

disturbances across various groupings of countries to analyze trends in the

cchesion of disturbances.?? To control for the impact of external trends in

29 The same appreach was used in Bayoumi and Eichengreen (1993b).
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coherence caused by world events--for example, the oil price shocks in the
1970s--which affect all countries, we alse include in the analysis a group of
5 non-European OECD countries (the United States, Japan, Canada, Australia,
and New Zealand). )

Table 3 shows the results from the analysis using the estimated
aggregate supply disturbances. 9 It reports the percentage of the overall

variance of the aggregate demand and aggregate supply disturbances ewplained

by the first principle component for & country groupings over three

approximately equal periods{ 19é3-73, 1973-82, and 1984-94, The country
groupings are: the EU "core" (Germany, France, the Netherlands, Belgium,
Austria, and Switzerland); an "extended core” which includes Denmark, Sweden,
and Italy; the other EU members in the data set (excluding Luxembourg): the i4
members of the EU in the data set; and the 5 non-European countries discussed
above. It should be noted at the outset that the explanatory power of the
first principle component will generally fall as the number of countries
inereases, so the primary interest im cthe asnalysis is in changes in
explanatory power within the same groups across time.

The four European groupings follow a fairly similar pattern. The
percentage of the variance explained by the first principle component rises
between 1963-72 and 1973-83 and then falls from 1973-83 to 1984-94, ending up
in most cases higher in the 'eighties and ‘nineties than it was in the
'sixties. By contrast, in the control group the percentage of the wvariance
explained by the first principle component rises throughout the sample.

Compared teo the control, therefere, there appearsz te be little evidence that
VORpREEs o

30 e focus on aggregate supply disturbances as the results for the
aggregate demand disturbances appear less satisfacrory, presumably because
they include the effect of macroecconomic policies.
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inereasing close economic ties within Europe has promoted convergence in
underlying disturbances. Indeed, if anything, the evidence points to the
reverse, although with such a small control group we would ecertainly not wish
to push such a coneclusion too far.

In addition to inecreasing trade between regions, ecomomic integratien
will also increase the specialization of production. This specialization of
production may well explain why there appears to have been no move towards
greatex correlation of underlying disturbances within Europe over time. To
the extent that disturbances are industry-specific, greater specialization of
production will tend to make underlying disturbances across regions less

similar (Krugman, 1%93). Much of the discussion of this issue, reviewed

earlier in this paper, has focused on the degree to which specialization
across regions of the Eurcpean Union compare with specializatien across US
regions. Estimates of trends in the degree of industry specialization over
time, by contrast, has attracted less attention.

Table 4 shows some estimates of how the level of industrial
specialization in the EU has changed between the 1970s and the 1980s for eight
industries. For each industry the level of specialization is caleulated as
the coefficient of variation of the share of that industry in total output fer
each of across eight EU countries.5l The more diverse the shares of sutput
across countries, and hence the greater the amount of- regiomal specialization

of production, the larger is the coefficient of variation (the coefficient of

*L The data come from the OECD National Accounts. The eight industries
are agriculture, construction, manufacturing, transportation, wholesale and
retail trade, finance, other private services and government. The eight EU
countriez are Austria, Belgium, Denmark, Germany, Greece, Italy, Netherlands,
and the United Kingdom (constraints on data availability led us to exclude
other important European countries such as France). See Bayoumi and Prasad
{1995) for more details about the dara.
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variation -- 1.e. the standard deviation divided by the mean of the
observations -- was used in the calculations some industries were
significantly larger than others). To contrel for gemeral trends in
gecgraphic specialization caused by factors such as technological innovation
the bottom half of the Table reports the calculations for the same industries
across § US regions.32

The results from the Table indicate some trend teward greater
Exgcialization acress EU countries (for further empirical eyidence on
increasing specialization in Europe see the discussion in the paper by
Venables in this volume). All five of the industries in the EU which had a
change in their coefficient of variation of more than 0.0l between 1971-79 and
1980-87 showed an increase in regional specialization. By conzrast, within
the United States over the same period in six of the eight industries the
coefficient of variation across regions fell (comstruction and transportation
bucked this trend}, which is consistent with the view that easier
communications have incereased the attractions of locating in more peripheral
regions. Thus, over a period in which regional specialization in the United
States appears to have been declining, specialization within the EU appears to
have increased.

While acknowledging the limitations of this exercise, in particular the
very broad definitions of industries being used in the calculations, these

results support the notion that increasing econcmic integration has been

32The US data come from the Gross Stace Product Accounts of the Bureau of
Ecenomic Analysis (BEA). The industry groupings for the EU and US are as
closely lined up as is possible given the fact that the US gross state product
data use slightly different industrial definitions from the QOEGCD. The eight
US regions are the standard BEA classificariens: New England, Mid-East, Great
Lakes, Plains, South-East, Scuth-West, Rocky Mountains, and Far-Wesc,

27



accompanied by a measurable in rise in cconomic specialization. If anything,
this process has generated some decrezse in the correlation of underxlying
disturbances, a result which is in line with the analysis provided in Krugman

(1993).

IV. Gopclusion

Empirical analyses building on the theory of optimum currency areas have
come 3 long way since the Delers Report and its background studies (European
Commission, 1990). Relatively successful techniques have been developed for
measuring the size and correlation of underlying disturbances across different
regions. the role of role of laber mobilicty in restoring equilibrium within
existing currency unlons, and the level of insurance provided by federal tax
systems. More generally, the criteria identified in the theoretical

literature -- asymmetric shocks, laber mobilizy and fiscal transfers -- do

~——

indecd appear To matter in actual currency unions. There may net be agreeﬁent
on answers, but the questions have gained definitien. There is, in short, a
framework for debate.

Much of Ehe dispute which remains revolves around the issue of the
inferences that can be validly drawn from histerical data. Monetary
unification, in Europe as elsewhere, will be a strucrtural break. Tt will
alter market structures and policy processes. Correlations that held inm a
past of segmented national markets and independent policies may not held in
the integrated Europe of the future. Some suthors have taken this point on
board by searching for changes in cconomic relationships over the period when
European integration has deepened and by comparing Europe with existing

monetary unions like che United States. Others, including ourselves in this
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paper, have attempted to lock at the impact of changes over time within Eurcpe
on oplimum currency area criteria. But whether either of these approaches
provide the guidance needed to forecast the changes that will take place with
EMU remains an open question, and one on which reasonable people can (and do)
diségree.

Despite these concerns, the impact of economie change on optimum
currency area criteria is clearly becoming an increasingly important issue.
The implication 1s that future empirical work is likely te be increasingly
concerned with these dynamic aspects e¢f optimum currency areas, and in
particular with the interaction between ecconomic Integration and the net
benefits from adopting a currency unien. In addition to being central to much
of the debate about EMU, such issues have a much wider resonance in an werld
of increasing globalization. If the next five years of empirical work on
optimum currency areas are as productive as the last five, the progress will

be impressive indeed.
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Table 3. Coherance of Aggregate Supply Disturbances; 1963-94

(Percentage of variance explained by the firse Principle component)

1963.72 1973-83 1984-94
EU core 44 66 33
Extended cora 37 52 45
Qther EU 40 41 15
Tozal EU 26 38 3z
Control group 47 50 37

Notes: EU core refers te Germany, France, the Netherlands, Belgium,
Austria, and Switzerland. The extended core adds Denmark, Sweden, and Tealv.
The other EU refers ro the Unjted Kingdom, Ireland, Spain, Portugal, Greece,
and Finland. The EU refers te the 14 current members of the EU in the data
set {ie. the EU 1§ excluding Luxembourg). The control group is made up of che
United Staces, Japan, Canada, Australia, and New Zealand.



Table 4. Trends in Regienal Specialization of Production
for the European Union and the United States: 1972-87

(Coefficient of variation acroess 8 countries/regions)

1971-79 1980-87 Difference
Eurepean Union
Primary goods G.67 0.67 0.00
Construction 0.18 0.21 +0.03
Manufacturing 0.23 0.22 -0.01
Transportation 0.15 0.19 +0.04
Retail and wholesale trade 0.22 0.21 -0.01
Finance 0.33 0.38 +0.03
Other private services .64 C.73 +0.09
Government 0.17 0.23 +0.06
Uniced States
Primary goods 0.92 0.80 -0.12
Construction 0.14 0.20 +0.08
Manufacturing 0.32 0.26 -0.06
Transportation 0.08 0.12 +0.03
Retail and wholesale trade 0.08 0.04 -0.0a4
Finance Q.15 ¢.09 -0.06
Other private services 0.18 0.18 -0.02
Govarnment 0.15 0.13 -0.02

Hotes: The EU data consists of Austria, Belgium, Denmark, Germany, Greece,
Iraly, the Netherlands, and the United Kingdom. The US data consists of the 8
standard BEA regions, For derails about the data see Bayoumi and Prasad
(1993).



“Mojag Ssalppe ay) e ‘100)0 uofdisasqng oy, of w 10} S{Y) uinjay

‘[Unadde jUeq 170 [0 SjleEP 10] YTy 1981U0s aseald — UBQ Jno
01 Bugilg vl sejsue) yueg (a) u%va_axmw:m_mnszc.m&"Emosozu mmmm_a

~ (preassisepypiecoingypieskejpiegssaaoyysia) prea paty {M) bueg an
B Uuo _.__.-:whb @:Umxu [Bunm man fod b .

Buiers 1) yueq yj
Ul 83M0AU BY} Uo &

—

189000 |
jidy

(8]
[

Ainp
Arenuep |

O

O :HEls 0} uonduasqns AW juem |

‘Ajjeuosiad

uopdussgas fw aoueul jm pue volnysur swspede ue of pojelte we |

'SIUBDEIR EENNIAINIY 1w

LTI AT YT LT upupu

Date of Return

pECa38
ABAg )
:::3;3

|
iL

UNIVERSITY OF WARWICK LIBRARY

w—

S5
[

g A

...uua. PR
f - WY

1988 1~

3

NHO4 NOILLJIHOSENS HAdVd NOISSNIsSIa

e} O uSi |, [

w3 uolsurl] O
10say UBWAH O
003 [elousuly 3
810 lemsnpu; O
{euojeuIBiY;
[euotewIoN]

© a28/d 0] st

0 U0 UOBILIOJU]
jo saidoa yoeg

ufiss aq jsnu {,}
1K1BU0j5560102
sy e pafimeyo
Jonduasqgns sy
1t suoydiiosgns
8 [{lm SB30AU|
Kq paupunajep
0 doyduasqng

U093y JeIauByld
| [ecoieuiau
aun fupeadde
suondiosqng



