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The EMS, the EMU,
and the Transition to a Common Currency

1. Introduction

Over the past decade, the European Monetary System has surprised most observers.
It has gone from a loose confederation of countries trying, by sometimes almost desperate
means, to coordinate exchange rates (and iittle else), to & powerful institution built upon
increasingly credible, and apparently fixed parities, Its progress has created a momentum
of ita own, as planning for the ambitious next step — the creation of a monetary union and
common currency — is now well underway. The rush toward monetary union in Europe
today is shared by both businesspeople and politicians. (Although economists remain
skeptical, surveys repeatedly show that the popularity of the European 1992 program is
dramatically strengthened when EMU iz included.)?

This enthusiagm has made the question of the day how — not whether - to accomplish
monetary union. One widely acknowledged concern is that the EMS may be extremely
vulnerable o speculative attacks during the transition process, which is presently envi-
sioned to require several years. As a way of avoiding such potential turmoil, a number of
authors have suggested an acceleration of the time-table for union.2

In this paper, we argue that speeding up the process will not by itself make the transi-
tion stable. One problem is that once the date of currency union is fixed, national central
banks will face a known, finite horizon after which they must relinquish the possibility of
an independent exchange-rate policy. Consequently, there is 2 danger that their interest
in maintatning a long-term anti-inflationary reputation may wane as monetary union ap-
proaches. A related problem is that their ability to improve competitiveness and to devalue
away the government’s debt becomes especially high as currency union approaches (if there
is any price stickiness). As long as currency unification is perceived to be far away, neither
of these problems arises, and the system can remain quite stable. But this stability will
not necessarily translate into an easier transition. Our analysis suggests that intra-EMS

interest-rate differentials might begin rising sharply as union draws closer.

! 8es Commimion of the Eurapasn C itien {1990a).
#8ea, for exsmple, Commission of the European Communities (1900s), snd Giovennini (1900},
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This theoretical possibility mighl not generate much concern if it were not for mount-
ing evidence of strains within the convergence process. One of the most puzzling features
of the EMS performance to date is that member countries have seemingly pursued very
different inflation rate policies while allowing for only relatively small adjustments in their
exchange rates. The Italian lira, for example, has appreciated in real terma by almost
40 percent against the German mark over the EMS period. Yet despite substantial cur-
rent account deficits and a spiraling debt/GNP ratio, the Italian government has not been
forced to devalue the lira against the DM since January 1987, At one time,it seemed that
Italian capital controls might explain this phenomenon but these controls have now been
dramatically reduced.

Clearly, explaining the behavior of real exchange rates in the EMS is an important
step towards understanding the dangers that lie ahead for the transition. Unfortunately,
as many studies in rccent years have shown, developing an empirical model of real ex-
change rates is extremely difficnit.3 Virtually all recent studies, however, concentrate on
floating exchange rates, and the EMS experience is more akin to a crawling peg. Here we
study intra-EMS real exchange rates using a simple inter-temporal maximizing model of
the exchange rates and current accounts, in which prices are fully fexible. Government
spending aflects the real exchange rate because it falls more heavily on non- traded goods
than does private spending. We use the model to show that divergent government spend-
ing trajectories provide a surprisingly plausible explanation of the apparent divergence of
EC real exchange rates. The results for the Bretton Woods period are similarly striking.

We also cxplore alternative explanations for the real exchange rate anomaly, includ-
ing productivity disturbances and improving credibility of monetary policy. Whereas the
evidence supports the hypothesis that high productivity growth in the traded-goods sec-
tor can provide part of the explanation, we argue that productivity shocks alone cannot
account far the large real exchange rate gaps. Furthermore, we argue that explanations

based on improving monetary credibility are at oedds with ever-increasing real wage gaps.

®8ee for exnmple, Meess and Rogoff (1988). See nlso Marslon (1967} and Masich {19872).
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Our overall assessment of the situation is that the degree of monetary-policy conver-
gence is generally overstated, and that sharply-varying debt/GNP ratios and real exchange
rates provide a very strong temptation for realignments along the path to currency union.
Indeed, we argue that the temptation is likely to be especially strong at the time of union.

The rest of the paper is structured as follows. Section 2 explores various indicators of
convergence, including measures of real exchange rates and real wages. Section 3 contains
the main results on government spending and real exchange rates discussed above. Section
4 presents a model which illustrates some of the reputational issues that arise during the
transition to monetary union. Section 5 concludes. In Appendix A we present a description
of the EMS and a brief assessment of the arguments for currency union. (Readers less

familiar with the EMS may want to read Appendix A before proceeding to the main text.)

2. Convergence within the EMS

The official Delors report advocates the creation of a monetary union only after mon-
etary convergence among EMS countries has been achieved. During “stage II" (which
is expected to begin in 1992) member countries are to achieve further convergence of
monetary policies, maintain exchange rates within even narrower bands, and develop the
institutional framework for a European Central Bank. More controversially, the EC is to
develop mechanisms for achieving greater coordination of fiscal policy. Stage II is expected
torequirc 4 or § yéa.rs to complete. The hope of the Delors report is that this steady process

of convergence will culminate in a seamless transition to a common currency.

2.1. Convergence in inflation

The result of arguments for a gradual move to a commeon currency has been an height-
ened concern with the convergence process. The degree to which convergence has already
been achieved is most often summarized by the shrinking of inflation differentials. At first
glance, the progress has been impressive. The top panel of Table 1 reports average annual
rates of CPI inflation for several individual countries (Germany, France, Italy, and the US},
the average across original members of the EMS {Germany, France, Italy, Denmark, the
Netherlands, Belgium, Luxembourg, and Ireland), and the average for non-EMS European
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countries (Notway, Sweden, Switzerland, Portugal, Greece, plus recent entrants into the
exchange-rate mechanism — Spain and the U.K.).

The table helps clarify two points. First, the disinfiation experienced by EMS was
shared by most countries, regardiess of their presence in the exchange-rate mechanism.?
Nevertheless, the EMS disinflation is the most dramatic. Second, there are still lingering
differences in inflation rates across EMS nations, The French-German differential has
fallen to an almost inconsequential level — about 0.7 percent — whereas the Italian-German
differential remains at almost 4 percent.

The bottom panel of Table 1 attempts to measure infation convergence across the
EMS more systematically, by computing average mean absolute inflation differentials across
groups of countries.> By this measure, there has been an impressive degree of convergence
within the original EMS8; the average absolute inflation differential now stands at about 1.6
percent, down from 5.3 percent in 1979 and 7.4 percent in 1980. Notice that while there
has also been convergence among non-EMS countries (whose mean absolute differential
over the same period fell from 9.3 to 4.9 percent), the infiation differential between the
average EMS country and average non-EMS country has not shrunk. This is because high
inflation countries such as Spain, Portugal, Greece, and the UK. have experienced no more
disinflation on average than have the original ERM countries. It is hard to know whether
this pattern will persist with the recent entry of relatively high-inflation countries (Spain
and the U.K.} into the exchange-rate mechanism. Nevertheless, the convergence among

EMS countries over the lasl decade has been uniquely dramatic.

2.2, Reductions in capital controls

Figure 1 uses the differential between on-shore and euromarket 3-month deposit rates
to illustrate the extent of deregulation of international capital flows, With unrestricted
capital flows the rates should be approximately equalized; binding controls on capital
inflows (outflows) lcad to a positive (negative) differential. The top graph shows that

those countrics with relatively unrestricted capital transactions - the UK. and Germany

4 A number of suthore have pursued this point in greatler detnil. Sea for example Rogofl (1985), Giavazsi and Giovannini
{1980}, Collina (1989), and Dornbuach [1900).

5This eolumn is computed hy Luking & simple average of the sbrolute value of all pairwisa inflalion differentials in each
petiod.



— exhibit dillerentials which are small in size, and which were only slightly larger at the
inception of the EMS. For those countries with controls in place for much of the period -
France and [taly — there has been a dramatic reduction in deviations from anshore-offshore

parity, as those controls were lifted.®

2.3. Convergence in budget deficits

Efforts toward convergence have not been limited to those of the monetary authorities.
The fiscal authorities in EMS countries with budgetary problems have alsa been under
pressure to align their deficits. Table 2 shows Jevels of surpluses and primary surpluses as
percentages of country GNP.” Although many countries ran primary deficits throughout
the 1980s, currently all countries, except Gréece, enjoy primary surpluses (bottom panel,
Table 2). This effort is particularly noteworthy for countries with historically high inflation
— France, Spain, Italy, Portugal, Ireland, and the U.K, — for whom the culting of primary
deficits represents an adjustment to the loss of seigniorage revenues.

These improvements are much less obvious in the top panel of Table 2, which shows
straight measures of budget surpluses as percentages of GNP, Moreover, as Dornbusch
(1990) notes, once the surpluses in Tahle 2 are cyclically adjusted, any move toward con-
vergence becomes even less evident. Italy, for example, has witnessed very positive growth
performance in the last several years, indicating that its cyclically-adjusted deficit has

worsened over time.

2.4. Convergence in price and debt levels
The evidence on price and debt levels is far less suggestive of successful convergence
than is the experience with inflation and financial market deregulation. Table 3 shows cu-

mulated inflation (measured by CPIs) in several EMS countries relative to Germany, and

*See Giavacri and Gigvannini [198E). To many observers, the successful removal of eapilsl trols is & elear ifastation
of the impeaved stability of the EMS. It is avident from Figure 1 thei throughout the exrly 10808, capital controls permitted
the French and [talian governments to finance their debts al substantinlly lower rates than an open international capital market
would have demanded. Parhaps at that time, Lhe system could not have survived without these controls: if the French and [talian
govermnments ware [orced Lo pay the higher off-hore rates, Lhey might have found it toa costly not to devatue Prusumshly, the
market would have known Lhis, snd would have charged aven higher intereal rates than those actually cbasrved in the off-shore
market. In other worda, with such low levels of credibility, there simply may not have been an equilibrium intermed|ate betwean
» pure float (or erawling peg) and irrevocably fxed parities. In this sense, capitn! conirols may have been a eritical ingredient
in the avolution of the EMS, aesing it through its enrly, unpredictable adolescence.

7 Primary surpluses are compuled by subtracting sn estimate of Interest payments {the short-term interest rate times the
ntock of outstanding government debt) to receipte less expendilures. This estimate s Eikely to be too high, primasily because
groma government debt is often less than net debt.




compares it with each currency’s nominal exchange rate change againat the DM.? Den-
mark, France, and (especially) Italy and Ireland have experienced large real appreciations,
whereas the Netherlands, Belgium, and Luxembourg, have recently more or less anchored
their price levels to that of Germany. The table also shows that since the last realignment
against the DM of January 1987, Italy has experienced a substantial real appreciation of
about 16 percent.

A more comprehensive picture of relative price movements can be gained from Fig-
ures 2a-d, which show real exchange rate movements of EMS currencies against an ECU-
weighted basket of consumer prices. The graphs reveal three general types of country
experience: Belgium, the Netherlands, Denmark, and France have all succeeded in stabi-
lizing their rea] ECU exchange rates in parallel with that of Germany; Ireland has cut its
inflation rate to the point where it has achieved a real depreciation of the pound against
the ECU countries; and Italy, Spain, and the U.K. have appreciated substantially in real
terms. While Spain and the U.K. have only recently joined the ERM (Spain in June 1989,
and the U.K. in October 1990), their real exchange rates along with Italy’s currently ap-
pear both appreciated and appreciating. Indeed, during its brief participation in the ERM,
the Spanish peseta has already appreciated over 10 percent in real terms {using CPIs).

Indeed, although inflation rates are converging, these divergences in consumer price
levels are continuing to grow. Even though countries such as Italy, Spain, and the U.K.
have attenuated their inflation differentials with Germany, all three differentials remain
positive at about 3.5, 2.5, and 3 percent per annum, respectively. In fact, as can be seen
from Table 1, the Italian-German inflation differential has not fallen over the last 3 years. If
these cumulated price differentials are to be erased hefore monetary union without further
realignments, Italy will have to run a substantially Jower rate of inflation than Germany
for a sustained period.

Current account deficits are another measure that might reveal evidence of impor-
tant recent divergences. Table 4 shows deficits as percentages of GNP. Those countries

with growing price-level gaps are also experiencing deteriorating current accounts. Spain

" The axchange rate and GP1 dats are through January, 1951.
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and Italy have seen their current accounts fall by 5.5 and 1.8 percent of their respective
GNPs between 1986 and 1990, Portugal, the U.K., and Germany have also had their cur-
rent surpluses shrink (the latter apparently associated with German unification, since the

deterioration begins suddenly in the second quarter of 1990).

3. Explaining the real exchange rate puzzle

As is well known, the growing divergences in price levels and current accounts could
be due to several factors, not all of which require an uitimate downward readjustment in
the level of the real exchange rate. In what follows we consider three likely kinds of sources
which could account, at least in principle, for intra-EMS real exchange rate movements:
shocks to government spending or deficits; shocks to productivity; and imperfectly credible

aggregate demand policy.

3.1. Shocks to government spending

To understand the intra- and inter-temporal eflects of government spending on real
exchange rates and current accounts, it is uselul to think of a simple Ricardian neoclassical
model of a small country which produces two goods in fixed supply.® (For a technical
discussion, see appendix B below,] One is a traded international good, the demand for
which is perfectly elastic, so its price can be taken as given. The other is a domestic good
(which may or may not be traded), the demand for which is inelastic. The price of the
domestic good is fully flexible and determined by market clearing.

Consider first the simplest case - an unanticipated, permanent increase in government
consumption expenditure which falls relatively more on domestic goods than does private
expenditure. This permanently reduces the supply of domestic -goods available to the

foreign and domestic private sectors,’0 Thus the real exchange rate — the price of domestic

Sln thinking about how fiscal policies sffect the exchange rate and currenl account, it might asem mosat nstursl o begin
with the cluesic Mundell-Fleming model. Under Aoating exchange rates, and with & high degree of capital mobility, that model
predicts that increnses in government spending or decreases in taxes lead ko a real exchange rate pppreciation and s eurrent
sceount defleit.

For cur presemt purposes, however, the logic behind this reault is tisfactory for two . Firet, in that model
nominal goods prices are fixed, so an increass in the price of domentic goods relstive to the domeatie price of foreign gooda can
be achieved only Lthrough sn appreciation of the nominal exchange rate. The sticky-price assumption is not very reslistic here,
since in practice any sluggishnese in the response of prices is likely to be matched (st the very least) by sluggishness in the
state of flscal policy. Moreover, within the EMS it is clear Lhat exchange rates do not Aoat; s Table 3 nbove suggests, nominal
prices acraas EMS countries seem more Aexible over time thon do the masociated exchange rates. A second problem with the
Mundetl-Fleming model iv that it ignores the intertemporal dimension of current sccount and government budget imbalances.

10 We are implicitly assuming that both goods are normal.




relative to international goods - appreciates permanently. There is no effect on the cirrent
account.!!

For temporary changes in government consumption, real exchange rate and current
account behavior are somewhat more complex. Here it suffices to note that an unantici-
pated but temporary increase in government consumption unambiguocusly appreciates the
real exchange rate for the same reasons as discussed above. However, the impact effect
on the current account is ambiguous, as the change in domestic consumption depends on
the elasticities of both intra- and inter-temporal substitution. And since the direction of
change in the current account determines the change in the country’s long run indebted-
ness, temporary changes in government spending also must have an ambiguous effect on

the long run trade balance and real exchange rate.

3.1.1. Evidence on the real-exchange-rate / fiscal-policy relation

As is often the case when it comes to the real exchange rate, we are enriched by the
apparent insights from these models, but impoverished by their lack of empirical confir-
mation. There is very little empirical evidence that any known fundamentals — let alone
government consumption in particular ~ have reliable effects on the real exchange rate.
Much of the existing empirical work, however, has centered on the major floating exchange
rates.12 Perhaps the much lower volatility of intra-EMS real exchange rates can help re-
veal an empirical relationship between government consumption and the real exchange rate
that cannot be identified when nominal exchange rates float.

Table 5 shows the results of regressions of the real exchange rate at time ¢ on the

current levels of both domestic and foreign government spending as a fraction of GNP:

r=ca+ fig + g + e, (1)

where r; is the time-t real exchange rate measured using the CPIs for the EMS8 and using

GNP weights, g; is domestic government consumption expenditures divided by domestic

11 The real-exchange-rate result is likely io be quite robust. In some Lnstances, gavernment consumption ean be thought of
@ abaorbing some of the available supply of certain goods. In olher cusex, government consumption draws factors away [rom
their alternative uses in production. Since government consumplian is [sbor intensive {paying buresucrats, educatom, medical
practitioners, and military personnel} the reduction in private labor supply ean be axpected to have 3 disproportionstely large
negative effect on the production of domestic goods, which are typically more labor intensive than internntional goods.

!25ee Meene and Rogofl (1983).



GNP, and g7 is a GNP-weighted average of foreign (other-EMS) government consumption
expenditure divided by foreign GNP. In Appendix B, we show that the specification in
(1) comes directly out of a simple neo-classical model, with Cobb-Douglas intratemporal
preferences, and an intertemporal elasticity of substitution of one.!3 To attribute the
coefficients §; and f; in the regression model (1) directly to the eflects of fiscal policy, it
is necessary to assume that the shares of government spending are exogenous, and that
they are uncorrelated with other exogenous determinants of the real exchange rate, such
as monetary policy. L

Table § presenis three groups of OLS estimates: in the top panel are estimates from
the cross-section, time-series panel of 11 years and 8 countries; in the middle panel are cross
sectional estimates, one for each qf the 11 years in the sample; and in the battorﬁ panel are
time-series estimates for the 8 individual countries. The residuals in the regressions with
time-series components are highly serially correlated (note the Durbin-Watson 'statiat.ics).l‘1
As a result, we have allowed for arbitrary serial correlation using the Newey and West
(1987) covariance-matrix estimator,l® Nevertheless, with so few time-series observations,
one should be careful when drawing inferences from any single time-series coefficient.

With these caveats in mind, note that the estimates of By in Table § are consistently
positive, and those for f are consistently negative. Indeed, in the top panel of the table
(which pools the time series and cross section), the estimates of #; and 2 are of almost
equal magnitude; they say that an increase (decrease) in domestic {foreign) government
consumption of 1 percent of domestic (foreign) GNP yields a real appreciation of about 2
percent. The adjusted standard errors suggest that these estimates are reliably positive.1¢

In the third and fourth lines of the top panel, we add domestic and foreign government

'3 Table § uses ennual dats from 1979 to 1989, In some of the estimates, we constrain §) = —f83 in order to conrave on
degrees of freedom and to limit multicollinearity.

' The reported Durbin-Watson statistica are cross-sectional averages of the counlry time-series Durbin-Walson stalistics.

510 ull of the regresdiona that follow, we tried this comriance matrix estimalor, ite heleroskeduaticily-adjusted counterpast,
both with and without an adjustment for tontemporaneous correlation, all in sddition te the standard OLS covarianca malrix.
In nll ¢ases we have taken the most conservalive spbroach by selecting the largest of slandard errors estimated acrows Lhese
various tachniques.

1 We tried seversl other versions of these regrestions, not reported here ko save space. A time trend was included on the
right-hand side of (1}, but was found to be stalistically insignificant. We slio tried reversing that regression, by running
govemnmmant spending on the real exchange rate and & time trend, but again found tha Lime trend to be insignificant and the
potitive covariance between tha real exchange rate end government spending Lo be wtatisticnlly significant.
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budget surpluses (from Table 2 above) as percentages of GNP to regression (1):
re = e+ Bigc + Bagi + s+ re8f + {2)

This regression is more difficult to interpret than is (1) as s and s} are much less likely
to be exogenous. Nevertleless, if Ricardian equivalence fails, we might expect that an
increase in the surplus {holding constant government spending) leads to an decrease in
total expenditure. With a fixed supply of domestic goods, the real exchange rate must
depreciate. In other words, we might expect ; < 0 and 43 > 0.

The data show no evidence of this eflect, however. Thé coefficients on the surplus
measures are not statistically different from zero, and are even of the wrong signs. The
coefficients on foreign and domestic government consumption become larger and even
more statistically significant when surpluses are included. But the serial correlation in the
residuals remains quite severe,

One way of mitigating the serial correlation problem in these regressions is to run them
in changes rather than in levels. A potential objectibn to such a regression is its low power:
if there is independent measurement error in the regressors, it may become accentuated
when the regression is run in changes.1” In this case we would expect the coefficients to
be smaller when estimated in changes rather than in levels. In lines 5 through 8 of the top
panel of Table 5, we run equations (1) and (2) in changes. The coefficients are indeed much
smaller and lose their statistical significance, but nevertheless retain their expected signs;
the Durbin-Watson tests show very little remaining serial correlation in the residuals.

In the middle panel of the table we use cross-sectional regressions as a second means
of alleviating the serial correlation pml:nlm’n.18 Like the regressions in changes above,
this method suffers from Jow power. However, it gives us another check on the correct
magnitude of the coefficients, since the expected decline in power comes from increased

standard errors and not decreased coefficient estimates. Of the 11 estimates of 2 from this

T Suppose that mensured government conaumpticn is the sum of true eonsumption, 75, plus nn fid measurement error lerm:
gt = g} + €2, Suppose also Lhal gi+ follows an AR(1) process: g} = &g{_, + u, whera 0 € § < 1 and u; is jid. Under thase
azsumptions it ie easy to show that the downward biss in B, is grester for Lhe regression in changes than lor Lthe regression in
levels,

1910 these regressione, both Lhe regressors and regressands are demenned by country. This allows [or country-spacific Axed
effecta. To snve space and to conserve an degrees of freedom, we report only estimates from (l). under the constrnint that
FL = —Pa. The omiltted estimates of {1) nnd (2) are not qualitatively diferent [rom the other results reported in Table 5.
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methad, only two are statistically different from zero, but both are positive. Moreover, 10
of the 11 estimates are greater than zero, with an average estimate of 2.2 ~ very close to
that for the data set as a whole.

Finally, in the bottom panel we present the estimates from the individual country
time-series regressions. Of these, 7 out of 8 coefficient estimates are pogitive. Of the 4
that are statistically different from zero, all are positive as well. Interestingly, the Italian
real exchange rate appears among the most sensitive to changes in relative government
expenditure.1?

The evidence in Table 5 is admittedly sketchy — the EMS experience involves a limited
number of countries over a limited period of time. However, as we show in Froot and Rogoff
(1991}, a strikingly similar relationship between the real exchange rate and government
spending occurs during the Brefton Woods period (1950-1973) for a broader group of 17
countries (the EMS8 countries plus the U.K., Greece, Spain, Portugal, Sweden, Switzer-
land, the U.S., Ausiria, and Canada). The coefficients on government spending {which for
the combined cross-section time-series regressions are roughly the same order of magnitude
a3 the EMS period estimates) are even more statistically significant in this larger dataset.
Moreover, they remain significant in the first-difference regressions. Interestingly, however,
this relationship appears to disappear completely during floating-rate periods, (1973-1989
for non-EMS countries, and 1973-1979 for the broader group of 17 countries). Taken to-
gether, these results suggest a fairly reliable relation between government spending and
the real exchange rate (see Froot and Rogoff, 1991, for more detail). At the same time,
they provide no positive evidence that deficits or taxes themselves have important effects
on rezl exchange rates.

What do our estimates suggest about the magnitude of real exchange rate changes
within the EMS induced by government expenditure? Table 6 shows in the first column
the change in g; — g/ from 1979 to 1989 as a percent of GNP. Within the EMSS, Italy has

had the largest growth in its relative fiscal position, which has increased by 2.9 percent.

1,

'*We nlao eslimated (1) and {2) using total governmant axpenditure, which includes gav t i t mnd
paymants, in sddition to consumplion axpendilure. If transfer paymenta divart labor awny from production, Lhay will
drive up the price of domastic goods provided that the production of Lthose goods is relatively labor inlensive. The estimutes
from thase regremions, not reported here, are vary similar to those in Table 6.
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At the other extreme, Belgium, Ireland, and the Netherlands have succeeded in cutting
substantially their relative sharea of government spending.

The second column of Table 6 reports the estimated real exchange rate appreciation
caused by the divergences in government consumption, using a coefficient from (1) of
A1 = —fy = 2.1, ltaly has the largest implied appreciation within the EMS8 of almost
9 percent. This mcasure is probably conservative; if we were to use Italy’s individual
coellicient from the bottom panel of Table 5 of 7.1, the implied appreciation would instead
be 29.1 percent.

If government spending patterns can indeed help explain real exchange rates within the
EMS, the question becomes whether there is any reason to believe that recent budgetary
trends will have to be reversed. It is clear from our model above that as long as the two
intertemporal budget constraints — those {or the fiscal authority and the country as a whole
- are satisfied, any increase in government consumption expenditure, and the associated
change in the real exchange rate, can be sustained. The next three columns of Table 6
help shed light on the poteniial permanence of changes in government consumption by
examining the behavior of government and cxternal debt relative to GNP.

The third column of Table 6 shows changes in government debt/GNP ratios; columns
four and five iry to assess the external constraint by locking at changes in the current
account and intra-EEC irade balance.?? It is clear from these measures that Italy (which
has the largest implied exchange rate appreciation within the EMS8) also has had a large
increase in its government debt ratio and a substantial deterioration of its external ac-
counts.?! Of course, an increase in Italian taxes could correct the explosive trend in the
domestic debt burden. But if the added taxes are distortionary {the political situation in
Italy makes it very difficult to raise taxes substantially), and the government attempts to
smooth across distortions, any fiscal adjustment program is likely to combine decreases in
government expenditure with increases in taxes.

The evidence on the current accounts also provides support for the notion that the

2@ Wherens the current nccount in the correct gauge of debt accurulalion, our emphasis is on alignment within the EMS. For
thit reason, the Intra-EEC trade balance is also reparted.

2 Only Belgium had o larger incrense in its government debt ratio during this period. But over the last 4 years, Bulgium has
been working down lis debt, whereas Italy’a ratia continues Lo grow. See nleo Table 11 belaw,
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changes in government sbending are likely to be temporary. Recall from our model above
that permanent changes in government consumption have little effect on the current ac-
count, whereas temporary increases in spending generally lead to current account deficits.
It is true that in the non-Ricardian-equivalence version ol the model, an increase in taxes
(without any change in government consumption) can reduce current private expendi-
ture on domestic goods, thereby permitting an improvement in the current account and a
depreciation in the real exchange rate. However, this mechanism appears empitically unim-
portant: the regression results above show no evidence of an effect of deficits {controlling
for government expenditure) on the price of domestic goods. This reasoning therefore
suggests both that the real appreciation in column two of Table 6 is temporary, and that

adjustment will require cuts in government consumption.2?

3.2. Shocks to productivity )

A second, complementary explanation of the divergences in real exchange rates within
the EMS is that of productivity shocks.

The usual story linking productivity shocks with the real exchange rate, which iz due
to Balassa and Samuelson, can again be illustrated within the basic model of Appendix B.
Each country produces two goods, international and domestic, with labor mobile between
sectors (capital is assumed to be a fixed factor) but with total labor in fixed supply.
International goods are traded, and compete directly with goods from other countries.
They also have more rapid productivity growth than do domestic goods. Under these
assumptions if productivity growth in the international-goods sector exceeds that of the
domestic-goods sector, the price of domestic goods rises relative to the price of international
goods 23

The prima facie case for the Balassa-Samuelson explanation seems reasonable enough.
Table 7 compares the 1979-89 real exchange rate appreciation within the EMS8 against
average annual real growth rates, Thase countries which experienced the largest real

appreciations against the DM (Ireland and Italy) have indeed enjoyed relatively more

23 The EEC-1992 program is itself likely to force down the price of ltalian domestic goods (and factors) through increased
economic integration and factor mokility, even if government spending differentialy sre sustained.
92 8ee Appendix B for » formal derivation.
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rapid real growth.2 A devotee of this view might even interpret the regression results
in the previous subsection as confirmatory evidence, arguing that changes in the ratio
of government consumption to GNP are highly positively correlated with productivity
shocks.2%

We explored this possibility further in two ways. First, we ran a set of regressions
comparable to those presented in Table 5, but including time trends as additional regressors
in an effort to pick up country-specific differences in i'a.tes of productivity growth. The
reported coefficients were qualitatively unaflected by the added time trends. In addition,
almost all of the coefficients on the trend term were insignificant.

Second, since productivity growth differences during our sample may not be well-
approximated by constants (which is what is captured in the time-trend terms mentioned
above), we obtained direct estimates of productivity for use as additional regressors along-
side of government spending. Conceptually, the model calls for measures of total factor
productivity in all countries for both the domestic and international sectors. We show
in Appendix B that in the presence of permanent and unanticipated productivity shocks
in these sectors (holding government spending constant), the percentage change in the

domestic CP]I is given by
dpopry = dapy — dyy, (3)

where dpgpy is the percentage change in the CPI, dag, is the percentage change in relative
(domestic less foreign) total factor productivity in the international-goods sector, and dy;
is the percentage change in total output (i.e., a share-weighted average of output growth
in the international and domestic sectors).

To measure these productivity changes we employ data on labor preductivity for both
the manufacturing sector and the entire economy. (Note that with Hicks-neutral growth,

labor and total-factor productivity growth rates are equal in any given sector.) In using

2415 the Lhird column of Table 7, we report real sppreciation using nominal unit Inbor costs rather than tonsumer prices
(which are used in the Rrut cclumn). The fastesl growing countries — Iraland and 1taly — have experienced larga real appreciations
a2 measured by unijt labor costw ns well, It i2 interesting to note, however, thal since the lasl realignment in January 1887,
Ireland har grown almost 2 percent per year more rapidly than hea Italy, yet lalian unit labor ¢oste have Hisen much more
rapidly. (See the Inst column of Table 7.)

3*Note that Lhe regrmaions in Table 5 sre besed on the ratic of nominal govemment spending Lo nominal GNP. In the model
af Appendix B, sn unanticipaled permanent traded-goods productivity shock has no effect on this ratio; an snticipated [or
portly temporary) shock kowers it.
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these measures, we are therefore implicitly assuming that output from the manufacturing
sector is traded, and {therefore) that its price is determined internationatly.?® The series
for labor productivity in manufacturing output are coinput.ed by taking the ratio of an
index of manufacturing output to manulacturing employment (both from OECD Main
Economic Indicators); to measure economy-wide labor productivity we used the ratio of
real GNP (from IMF) to civilian employment (from OECD Main Economic Indicators).

Table B presents the results of the regression:
re=a+ Bl —gf) + b1(2 — 2) + 62(Z — Z{) + &, (4)

where 2 and Z; are indexes of productivity in the manufacturing sector and entire econ-
omy, respectively. The Table is laid out in a manner similar to that of Table 5. However,
the sample period is somewhat different, owing to the more restrictive availability of pro-
ductivity data.2? Clearly, if differences in relative productivity growth explain the simple
correlation between the real exchange rate and government spending, we would expect
A =0, §; > 0 and & < 0 in equation (4).

Table 8 makes several points clear. First, differences between manufacturing and
economy-wide productivity do not seem to have the right effect on the real exchange rate;
if anything, relatively faster productivity growth in the domestic manufacturing sector
appears to be associated with a depreciation of the real exchange rate. Secondly, the
inclusion of the relative productivity regressions in (4) has little effect on estimates of
B. These remain as statistically significant as before, with point estimates essentially
unchanged. Thus, accounting for relative productivity growth differentials does not seem
to overturn our result that government spending affects the real exchange rate.

As we have focused on Italy throughout the discussion, it is useful to look more
directly at the Italian experience to see how plausible a productivity-growth explanation
is. Here, a simple back-of-the-envelope calculation suggested by our model reveals that

only a small fraction of Italy’s real appreciation (since the last realignment of January 1987)

39To the extent that some manufscturing cutput falle inlo the class of domestic goods (i.e., if its price in at lesst partially
datermined by d ic aupply and d d}, our mensure of day, — dy will be binsed townrd sero.

27 Wa ran comparsbie regressions to thoee In Table 6 for the mors restrictive sample used for Tabla 8; thers was no subatartive
ehange in the coeficients.
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is likely to be due to rapid preductivity growth. Between the end of 1986 and the end of
1990, productivity in the manufacturing sector grew about 17 percent, and economy-wide
productivity increased by about 11 percent.?® Using equation [3), this implies that the
predicted change in Italian prices is about 6 percent, which is a little more than a third
of the increase of 17 percent in the Italian CPI (relative to Germany). It seems a much
higher productivity growth rate in manufacturing would be needed to justify such a large
increase in domestic prices.?® 7

Evidence on Italian wages similarly suggests that productivity growth cannot be the
doninant source of Italy’s real appreciation. First (as noted in footnote 29), real wage
growth has been relatively slight. Second, a number of other factors seem to be driving
nominal wage increases, For example, DeNardis and Micossi {1991) show that the ratio of
public to private wages has grown by 14 percent since 1980 in Italy, while it has fallen by
a comparable amount in France and the U.K. Few would argue that Italian productivity
shocks have been concentrated in the public sector. In addition, progressive increases in
employer social security contributions have added about 7 percent to tota! labor compen-

sation costs since 1981 and about 3 percent since 1986.

3.3. Imperfectly credible aggregate demand policy

Another popular explanation of intra-EMS real-exchange-rate divergences is that cred-
ibility of commitment to established parities has impraved only elowly. The usual argument
is that forward-looking Italian wage setters and lira debt holders used to believe that Ttaly
was, and would remain, a high-inflation country. But the increasingly aggressive commit-

ment of the authorities to a fixed DM parity continually surprised the private sector, which

3% See DeNardis and Micossi (1991).

%% (5o might hypothesize that some seclor within manufacturing should be thought of aa the ink tional sectar, and thel
thie sector grew rapidly indeed. However, this does not help productivity shocks explain ltaly’s real appreciation in terms of
both prices and wages. To nee this, suppose we pick productivity growth in internationsl goods to be just the right size to
explain the incresse in Italinn prices, i.e., day = dp + dy = 1T+ 11 = 28 percent. Under the assumptions sbove, It is snay to
whow that productivity growth in internalional goods is entirely responsible for wage Incrensvs (in tarma of international goods),
dw = daj. (Ses Appandix B below.} From this equality it lollows Lhal, with such largs productivity growth in international
good, Italian wages should have risen by 2B percent. Howevar, wages over this period have incressed by only 18 percent. In
ather words, if u large productivity shock was behind Lhe increase in Jtalisn prices, Italian res] wages should have Incressed by
11 percent, much more than the aclual increese of about 1 percent. Our cnleulntions must be qualified to Lhe extent Lhat they

sre based on the P that the productivity shocks are both per t and ticipated, and thet the production
function is Cobb-Douglas.

16



only gradually changed its beliels. As a reault, the story goes, expected inflation and nom-
inal lira interest rates have been high — but falling — as the central bank has demonstrated
ita resolve not to devalue the exchange rate.3?

The evidence supporting this view seems secure enough. Figure 3 shows lira inflation-
and interest-rate differentials against the DM, The interest rates are 3-month government
borrowing rates in Italy and Germany. Although the inflation differential ceased improving
in 1987, the interest differential {which was considerably larger at that time) has since

continued its steady fall to its current level of about § percentage points.

3.3.1. Interpreting evidence on interest differentials

To be clear about what inferest differentials have to say about credibility requires
some explanation. As is well known, the nominal one-period interest differential between,
say, ltaly and Germany, ;'{ - l.tG, can be decomposed into three parts: a country premium,
cps; a Lira-DM exchange risk premium, rp;; and expected depreciation of the lira against
the DM, Asf+1.31

The first of thme; three components, cp;, is 2 premium required by investors as com-
pensation for possible default or inconvertibility that might result from capital or exchange
controls, taxes, or outright default. Variation in this premia across EC countries appears
quite small. We have already seen in Figure 1 that the on-shore location of these instru-
ments hae little impact on their pricing. Second, many European countries borrow in
dollars and ECU in addition to barrowing in their own currencies. These Jatter differen-
tials can be used to form direct measures of country premia, and are indeed very small,
Table ¢ shows Eurcdoliar floating rate note borrowing rates against the 6-month London
Interbank Offer Rate (LIBOR), The largest possible pairwise differential is between the
U.K. (or Italy) and Portugal, at less than 40 basis points. Most are quite a bit smaller.

The next two components are the exchange risk premiur, rp;, and cxpected currency

depreciation, Asg, - Several anthors have attempted to separate the two by estimating

893es Giovannini {1900) and Dormbusch [1990).

?! This decompovition is only appraximate; it lsaves out potential intaraction among premis, and exchaded terms aasociated
with Jensans inequality. Oftan the Infation differentiol ia subtracted from the inal inlerest diffe inl, and the resulting
rea) interest differential is used to analyse credibility. (Clenrly, the real differential is comprised of the same country- and
exchange-risk premia, in addition to sxpected real depreciation.) However, any given speculator will use tha nominal — not the
real - interest differantinl to evalunte alternative inveeiments, 10 the nominal differentisl s more appropriate for our purposes.
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models of the risk premium and attributing what is lelt over from the interest differential
to expected depreciation. Giovannini (1990), for example, finds that the risk premium
can explain little, il any, of the differential®® However, for the purposes of measuring
credibility, it is not really necessary to identify these components individually. If credibility
ia high, so that the exchange rate is expecied to remain within the existing band, both i
components will be small. To the extent that the sum of the exchange-risk premium and
expected depreciation are significantly positive, the peg cannot be fully credible.
Of course, the DM/lira rate can fluctuate within a band of +2.25 percent, or +1.02254—|
1 = 9.3 percent on an annualized basis. As a result, some authors have pointed out that

— strictly speaking — one can conciude little about the credibilily of the bands from short-

term differentials.3?

3.3.2, Interpreting evidence on inflation differentials

There is a sense, however, in which the improved-credibility story has been accepted
too readily, especially as an explanation of the inflation, wage-growth, and real-exchange-
rate data. To see this clearly, let us first take a specific example: that of wage-setting
behavior in the presence of positive shocks to credibility.

Suppose that nominal wages must be negotiated one period in advance. Suppose for
convenience that initial Italian productivity-adjustcd wapges are equal to those in Germany,
but that Italian wage earners expect inflation. Specifically, let us assume that Italian wage
earners assign a 50 percent probability to a 20 percent devaluation of the lira against lthc
DM, and the remaining 50 percent probability to the existing parity remaining in place.
Expected depreciation is then 10 percent, so wage earners set next-period wages 10 percent
higher than those of Germany.

What happens when the next period arrives and the authorities have not devalued?
We obviously want to assume that credibility improves, so let the probability wage earners

assign to (the same size) devaluation falls to 25 percent. Do wages rise now at only a §

23 Equilibrium models of foreign exchange risk have noloriously poar reputations for explnining interest differentiasla and
predictable components of excem returom on foreign exchange (eee Froot, 16%0).

335ee, for example, Sveneson {1890). While the above point is formally correct, it should not be pushed too hard. If interest
differentisls represent expected exchange-rate movements within the band, then we would expect there to be & sharp narrowing
in inlerest differentisls at longer maturities. However, there little spparent narrowing in the tha longer-term differentiaia
reported below,
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percent rate, reaching 115 percent of German wages in the upcoming period? The anawer
is clearly no. Italy’s wages in that period should be 105 percent of Germany's. In other
words, when credibility improves, the sign of the wage-growth differential must be reversed,
so as to diminish the gap between wage Jevels.*4

But this has not been the case for Italian wages and prices. (Relative nominal wage
movements have been very similar to those of the CPI.)35 To salvage the credibility expla-
natton of the real exchange rate, one would have to argue that Italy has substituted more-
accommodative-than-expected fiscal policy for less-accommodative-than-expected mone-
tary policy. But in such & case it is more accurate to say that government spending — not
improving credibility, per se - lies behind movements in the real exchange rate.

Notwithstanding the behavior of prices and wages, the narrowing of 3-month interest
differentialz would seem to suggest that at very short horizons, Italian credibility is indeed
improving. This leads us to look at the behavior of longer—t.erm interest differentials —
where forecast horizons are more similar to those relevant for wage and price setting.
Figure 4 shows rates on 10-year government bonds for Italy, France, and Germany. Notice
that in the early 1980s, the Italian and French long rates were similar, both considerably
above the German long rate. But by the end of the 1980s, France's rates had clonverged to
Germany’s, while Italy’s remain high. This suggests that Italy has been far less successful
than has France (whose wage/price gap with Germany has not grown nea:rly as much in

recent years, see Tabie 3 above) in obtaining credibility with long-term debt markets.38

3.4. Debt gaps and credibility
In addition to the competitiveness gap we have identified, differing debt-GNP ratios

also present a problem. The authorities might find it optimal to default on government debt

24This wrgument spplies to both prices end wages as long as they are ot innt ly responsive to ¥ policy {in
which ease money is neutral ahyway). For » standard model of tary authorities’ rep ion with the private sactor see
Barvo and Gordon (19833, b). For spplications to the EMS, see Giovannini (1980) snd Dornbusch {1990).

8515 order to salvage & Barro and Gordon {1983) explanation, cne would have to assume that prices and wages are set by
very long-term contraets with hominal escalator clauses, That is, the level of prices in 1990 would necd to be at lenat pactly
determined by Lhe contracls sel in 1088 and 1987,

**Thare in large literature on whether the EMS has generated a credibility dividend. Giavaesi and Giovannini (1989} and
Artis {1890) present evidence that, sll alse equal, sctual inflation during the 19808 is lower [albeit with borderline statitical
significance) than would have been predictad on the basie of the earlier datn slone. The evidence that a similar break otcurs in
raul variables such as output or unemployment is, however, much weaker. Giavarzi and Giovannini (1989) and DeNurdis and
Micoasi (1991}, among othww, find no evidence of an improved cutput-lnAation tradeol, which sheuld follow from a credibility
enhancement. Similarly, Dornbusch (1990) argues that unemployment rates rose most in those countries which axperienced the
grestast disinflations, sgain providing ho evidencs that the EMS made the disinflations of high-inflation counlries nnusually
theap. Wabar (1000} attempte to estimate & formal model of credibility direcUy.
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through devaluation if debt repayment involves distorticnary taxation. Indeed, much has
been made of differing relative debt burdens. Table 10 shows the levels of government debt
as a percent of GNP. Among those countries with debt burdens in the problematic range,
three broad groups can again be discerned on the basis of recent performance: Ireland has
made significant steps toward reducing its debt levelg; Belgium, the Netherlands, Portugal,
and Spain have stabilized their debt ratios, which were growing rapidly in the early part
of the 1980s; and Italy and Greece have debt levels which are still rising consistently. Italy
and Belgium alse have unusually high debt levels.

As currency unicn becomes more likely the debi gap may pose greater problems
for credibility. Monetary union provides the government with a uniquely potent way of
reducing the real value of government debt. Because all lira-denominated contracts must be
re- denominated into new ECU, a twenty percent devaluation translates immediately into a
twenty percent reduction in the real value of all (nominai) government debt.37 Ordinarily
a devaluation is not nearly this effective, because prices adjust slowiy and the government
has to pay an interest premium on any expected inflation during the adjustment period.38
As illustrated by our reputation model below, investors will recognize the temptations
offered by currency reform, and they will charge an ever-rising premium on non-indexed
debt as the date of union approaches.

A country does face one significant drawback to devaluing at or near the time of
currency union, though it would not appear to be large enough empirically to outweigh
the temptation. Other things equal, the Italian government would like its citizens to receive
as mamny new ECU as possible for their lira; this implies bringing in the lira at a high rate,
not a low one. As Table 11 shows, Italy’s current monetary base is 14.6% of GDP, and
indeed accounts for over a quarter of the EC’s total monetary base. A twenty percent

devaluation at the time of union would amount to a saerifice of 3% of GDP.3? However,

7 Indeed, due to tax regulations snd nccounting Irictions, the govarnment may wall be able to convert different types of
contracis sl different rates. Diflerential indexation during & currency reform is certainly not without precadent.

% Congider the following simple example: Suppose that all of & coubtry’s deht warn in Lhe form of one-year sero-coupon bonda,
and that a conatant fraction of the debt matures each week. If prices were perfectly Aexible, then of course an unanticipated
twenty percemt devalusiion would translale into s twenty percent reduction in real debt, regardless of maturity. Suppose
instead, however, that the economy is governed by overlapping one-year nominal eontracts, and (for simplicity), thet prices
ndjust linearly over the year in response to & devnluation. Then il is aasy Lo see that a twenty percent devaluation will produce
appraximately = ten percent decremss in Lhe real value of debt,

I Lhe devaluation oecurs sufficiently [ar before union, Lhis cost disappensrs entirely, since the nominal lira money supply
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this effect is probably overstated because, as we have argued earlier, Italy's monetary
base is likely to shrink rapidly after 1992. Unified banking regulations will prevent the

government from forcing banks to hold large quantities of required reserves.

4. The finite horiron problem and the transition to monetary union

. Given that the EMS appears to function smoothly even after capital controls have
been removed, what could be wrong with Delors’ plan of seamless gradual tramsition to
monetary union? Surely the credibility of the current exchange rate bands can only increase
as Europe’s governments take steps to permanently lock themselves into monetary union,
Indeed, it is sometimes argued that continual forward momentum is precisely the glue that
has held the EMS together thus far. {Making the EMS work has sometimes been compared
to riding a bicycle; if you stop pedaling forward, you fall down.)

In the preceding sections we have identified 2 number of countervailing factors that
might tempt some of the EC countries to devalue their exchange rate. Clearly a devalu-
ation will not improve competitiveness in the long run. The long-run real exchange rate
will fall only once the path of government spending drops or the level of distortionary
taxation is decreased. But a devaluation could make the adjustment to lower government
spending easier, temporarily cushioning the effects on employment and output. effect on
unemployment. This, of course, presumes some Keynesian price rigidity. In such a case,
there might be a temptation to devalue even with no change in government spending. This
temptation may become especially great as currency union approaches. To the extent that
devaluations improve the terms of trade, twelve-hour devaluations hold out the prospect
of a final, unanswerable beggar-thy-neighbor gzin: He who devalues last, devalues best.

In the subsection below, we formalize these ideas using a simple off-the-shelf model of
monetary policy reputation in which the central bank has a finite horizon. As long as the
future date of union is far enough away, the ceniral bank will not break its commitment
to maintain the exchange rate. As the date of union approaches, however, the odds of
a devaluation increase. If private agents recognize this, they may push up the price of

multi-period nominal contracts (such as wage and debt contracig), These increases make

will rise by an amount proportional to the devaluation.
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it more likely that at least one more round of exchange rate adjustments will in fact oceur.

An important insight from this paradigm is that accelerating the date of monetary
union (as many have suggested) will not necessarily temper current interest-rate and in-
flation differentials. Indeed, it could exacerbate them. One way to avoid this problem
is for the high-temptation countries to find ways to signal their commitment, perhaps by
indexing domestic debt to ECU or by taking extraordinary steps to commit not to devalue

(perhaps by tieing exchange rates firmly to other EC agreements).i?

4.1. A model of the temptation to devalue with impending monetary union
The following finite-horizon Barro-Gordon (1983a) type model captures the two strik-
ing features of monetary union we have identified: the central bank will give up the ability
to change the exchange rate at a known date, and the temptation to devalue will grow as
union approaches. (Our key policy conclusions depend more on the first feature than the
se(:ond.)'11 Denote d; as the actual rate of devaluation at time ¢, and df as the expected
rate of devaluation based on t — 1 information. Assume further that the government bears
a one-time cost € to reneging on its commitment not to inflate. This cost, which might
have to do with the impact of devaluation on other EC agreements, is known by the central

bank but not by the public. Assume that the central bank has a loss function given by

T
N B Ly(di 5, C), (5)

t=0
Luldy, 45,C) = —wule — ) + 3d + ZR(C,di iy,
where 1/2 < f < land R = C if dy # 0 for all ¢ > 0; R = O otherwise. Each period,
the central bank perceives a gain to surprise devaluation (through either the debt or real
exchange rate channels we have identified).

The higher w;, the higher the short-term gain. (It is assumed that w € [0,1].) To

capture the rising gain to debt default and competitive devaluation, we assume that w, ) >

“4We muat hote thal the model neglecin the efecin of devalusiion on a counlcy's pariners. For example, if lialy inAates
wharply just prior to monetary union, it may d the enti-infati y repuisiion of the post-union Eurc-bank. But to the
axtent thet infistion relieves the real burden of Italinn government debt, it could actunlly increase the sntisinflastionary resolve
of the Euro-bank.

“"The madel here is an extension of Rogofl (1968), which Luilds on tha genaral approsch of Milgram and Roberts {1982},
Bea aloo Tabellini (1583) and Barro (1086).
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ws. The d? term denotes the costs associated with changing the exchange rate; these (for
simplicity) are assumed to be proportional to the square of the size of the devaluation.
The reneging cost, C, iz uniformly distributed on the interval {0, u]; the public knows u
but not C. It updates its priors using Bayes’ rule.

It is easy to see that once the government has broken its commitment and lost its
reputation, it will shift to a crawling peg in which ¢, = uy in all subsequent periods.
It is similarly easy to check that the one-time gain from reneging is uf /2, 30 that the
government will stick to its commitment even in the last period if C > w%- . Of course,
if the public were certain that the government would renege in the final period, then its
reputation would unravel in ail previous periods as well. Tn the case of the EMS, it is quite
probahle that the public is unsure whether the government's commitment is binding or
not. For example, it may be difficult for the public to Jjudge the general status of inter-
governmental bargaining over economic union issues, and therefore the cost of forcing a
devaluation.

The basic nature of a solution this problem is as follows. If the time to monetary union
is sufficiently distant, the government will not rencge on its exchange rate commitment
even if itz fixed cost is zero. The cost in terms of high future expected devaluations
outweighs the short-term benefits. However, as the currency merger date approaches, the
government will eventually devalue if its cost is below the critical value of. Tt will inflate
sooner, the lower its cost.

Denote C; as the highest cost type that first devalues at time ¢, and o as the prob-
ability the public attaches to a devaluation at time t, conditional on not having cbserved
a devaluation in any period ¢ — 1 or earlier. Then it is easy to show that in a sequential

equilibrium, the public forms inflationary expectations according to Bayes rule

Gy~ &y
o = ‘—_‘__1.‘ (6)
p—Cig
where &, is given by
2 N
-wi + (1 - 8)C
Ul 38 Tpp1 — Wy (7)

2,6Wt+]
Equation (6) simply says that the public’s expectations that the government will inflate
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depend on the range of types who would first inflate in period ¢ normalized by the size of
the remaining poal. Equation (7) says that the highest cost type who would first inflate in
period { is one who is indifferent between first devaluing in period ¢ and first devaluing in
period t + 1. One can show that the public’s expectations of a devaluation rise as the date
of currency union approaches. Note that the system need not collapse under a speculative

42

attack because ai no point is a devaluation certain.?? Rather, the government would be

forced to pay a high inflation premium on its debi. The higher the trajectory of w, the
mare likely that there will ultimately be a devaluation.43

A key point from the model is that pushing up the date of menetary union may do
nothing ta enhance credibility. Rather, pushing up the date would iead to a sharp rise
in interest rates. Of course, moving the date all the way up to the present, and then
announcing it as a fait accompli, would prevent the possibility of realignment., (We are
certainly not advocating such a policy, since a devaluation may be desirable.)

As it stands, the model does not permit signaling. I the government knows it will
never devalue (e.g., that the cost C of breaking its commitment is very high), then it should
index its debt to ECU (thereby avoiding the payment of a currency-default premium) or
seck to irrevocably fix the exchange rate immediately. Indeed, the public may expect to
observe some action of this type if the government is serious about its commitment. If
this is the case, then failure to index or to announce a completed union would be seen as
a sign of lack of commitment, and the exchange rate might then becomsa very vulnerable
to speculation. The government would likely have to pay 2 high premium on non-indexed
debt. As long as the time to union is sulficiently far off, the government might be able
to index its debt gradually, reducing its short- term temptation as the future value of
reputation falls.

There may be other ways to signal commitment. For example, the Italian central
bank has recently been given a greater degree of autonomy. This may be helpful under the
current system (via the usual conservative centrzl banker credibility argument), but may

not help much in dealing with the credibility problems posed by currency union, which

‘2 0batlald (1983) explores the implications of speculative atéacks in EMS-type currency arrangements.
43 The upwnrd-sloping trajeclory of w has an ambiguous nflact an the timing of devaluation.
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involves sharply curtailing the autonomy of national central banks.

&. Concluding Remarks

Though inflation rates in the EMS countries have significantly converged over the
past decade, exchange-rate adjusted price levels have sharply diverged and continue to
do 5o, albeit at a decreasing rate. The empirical evidence suggests that high government
spending in Italy and other high real exchange rate countries may provide a significant
component of the explanation. If these levels of government spending are unsustainable
- and evidence on budget deficits and current accounts suggests that they are — then
eventually an adjustment will have to take place. The need for this adjustment may
provide some countries with a significant temptation to devalue during the transition to
monetary union; the problem is only exacerbated by high debt/GNP ratios.

We have also argued that the reputation built by weaker central banks over the pasi
decade will not automatically provide credibility during the transition to a common cur-
rency. We present a simple theoretical model that suggests that the probability the public
attaches to devaluation may become higher and higher as the known fixed date of mone-
tary union approaches. Indeed, the behavior of prices, wages and long-term interest rates
suggest that this process may already have begun,

If the government does not intend to devalue, then it can signal this by indexing debt.
Of course, such signals are costly, because they involve foreclosing a valuable option for
defaulting on government debt. Either way, the model strongly suggests that accelerating
monetary union is not by itself enough to avoid credibility problems. The gradual progress
of the EMS so far does not ensure a seamless transition to a ¢common currency,

It is important to note that we have not provided a comprehensive assessment of
the welfare aspects of exchange rate realignments. For stabilization purposes, an early
adjustment of parities may indeed be beneficial. Rather, we show that a plan built around

a seamlem transition without changes in current parities may not be stable.
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6. Appendix A: Background: the surprising maturation and longevity of the EMS

When the European Monetary System first went into effect back in March 1979, one
would scarcely have believed that within just ten years there would be serious discussion
of a single European currency. True, Eurocrats in Brussels hiave long dreamed of issuing a
EC currency through a European Central Bank. But a decade ago, the ECU (European
Currency Unit) seemed to have little more chance of becoming Kurope's currency than
the SDR (the International Monetary Fund's accounting unit) did of becoming the world’s
currency. Surely no major European country would be willing to relinquish its sovereign
right to the seignorage tax. DBesides, some governments such as Italy’s were far more
dependent on seignorage revenues than others such as Germany’s.

For that matter, there was every reason to be skeptical about whether the EMS
would succeed even in its more modest goal of stabilizing exchange rates across the found-
ing members {Germany, France, Italy, the Netherlands, Belgium, Denmark, Ireland and
Luxembourg; Spain joined in June 1989, and the UK in October 1990.)4 After all, a
similar attempt in the early 1970s (the “Snake”) had been a conspicuous failure.’ How
long would a country such as Italy, with an inflation rate well into double digits, be able
to stabilize its exchange rate against low-inflation Germany? The answer, of course, is not
forever.

Nevertheless, the EMS survived in its early years because it has enough builf-in flex-
ibility to handle persistent divergences in inflation. First, members are not obliged to fix
their bilateral rates but only to keep them within a 4.5% band (£2.25% of a “central” rate);
indeed Italy was originally permitted to usc 12% bands.*® More importantly, the bands
can be shilted, albeit only with multilateral agreement. During its first several years, the

EMS experienced frequent realignments. Despite these periodic realignments, the EMS

#+4 Technically spesking, the United Kingdom waa also 3 member of the EMS [rom the cutset. But until very recently (October
1990), it did not participate in the only significant aspect of the EMS, the exchange rate mechanism (EAM). Europesn Monelary
Union is anvisioned to ultimately include the other EC members, Gresce, and Portugal.

45 The only Ioyal membern of Lhe Snake, which begen in April 1972, were Germany, the Netherlands, Belgium and Luxembourg.
France pulied out in Februsry 1873, though it briafty rejoined in 1975, lialy pulled out in January 1974.

4 Recenlly, Italy reduced its marging to 2.25%. The newest wclive EMS members, Spain and the UK., still heve 8% bands.
The bilatersl exchange-rate bands sre supplemented by sn *indicator of divergence™ which essentially measures l1he deviation
of B weighted avernge of » country's EMS-currercy exchange rutes aguinat a weighted average of ils bilateral central rates.
When the divergence indicator reaches 75% of its maximum value, a country ia (in principle} obligated to undertake corrective

ger in fiscal and tary palicy. In practice, & country often hits a bilateral limil before the divergence indicator becornes
operative.
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was immediately succesaful in enhancing exchange rate stability by any measure: nomi-
nal, real, trade-weighted, conditional or unconditional variance, or mean absolute changes.
However, the early EMS appears to have owed much of its success to the use of capital
controls.4” By the mid 19808, the consensus belief was that without the capital controls,
the EMS would be ripped apart by speculative attacks.

In light of this eatly consensus, the recent performance of the EMS has been nothing
short of remarkable. It has continued to hold up despite the virtual dismantling of capital
controls; by mid-1990 the last major capital controls in Italy and France had been removed.
In fact, as Figure Al illustrates, there has not been a realignment in over four years now;
the last episode was in January 1987,

Obviously, with capital controls gone, the continuing survival of the EMS depends
critically on significant coordination of monetary policies. Most would agree that the
current regime is not symmetric; Germany, with its strong penchant for low inflation, is
the leader. Indeed, one can plausibly argue that Italy and France have used the EMS
to enhance their own anti-inflation credibility. {Frances policy of fighting inflation by

religiously pegging the DM has sometimes heen referred to as its “Franc fort” polic:,r.)“8

6.1. Stage III: a single European currency
with a Bundesbank-style central bank.

The classic literature on optimum currency areas (Mundell, 1961; McKinnon, 1963) is
based on an implicit Keynesian stabilization framework and emphasizes degree of openness,
and capital and labor mobility.’® Kenen (1969) stresses the importance of industrial
diversification within the union. Since the vast majority of EC countries’ trade is with
other EC members, and since there is nearly perfect capital mobility among the major

countries, the EC already meets two of the classic criteria. Alter 1992, with harmonization

“TSee Rogoff (1985), Artie and Taylor (1938), Giavacsi and Giovannini (1089).

“"Giavaeei and Pogano (1988 argus that Tialy and France used the EMS$ to achieve anli-inflation credibilicy by letting
Germany serve na thelr “canservative central banker” A cynic might argue that there would have been & revaluation of the DM
over the past two years were it not for the inflationary impact of German reunification, bul this hardly diminishes the system's
recent success,

**IU i clearly mot eur purposs here to provide » camprehensive welfare evaluation of the pluses and minuses of stage 11T of
the Delors' plan, Lthal is of ultimate Europesn Monetary Union. Our main points do not particularly depend on the precise
final form of the union, so we limil our welfare snalysis of atage II] ta the brief discussion below. The most comprehensiva
diseusmion of Lhe welfare efects of EMU ix presented in One Market, One Money: An Evalustion of the Potential Bepefits and
Coste, Eurcpean Ecanomy, QOclober 1990,
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of licensing standards, there will also be greater labor mobility.5° Finally, the EC is
highly diversified industrially. Thus, at a glance, the EMS would appear Lo satisfy the
conventional slabilization criteria for currency union.5!

Agida from stabilization issues, there are also some public finance criteria to consider,
though the size of these effects are probably not huge.’? Some of the EEC countries
(such as Greece, and Portugal) raise 2-3% of GNP via scignorage revenues, but most raise
less than 1%, see Table Al. Since monetary union is envisioned to produce a very low
community inflation rate, the loss in seignorage revenues might be significant for some
governments. However, these governments are going to Jose most of these revenues after
Economic Union in 1992, anyway. Because they will be compelled to open their countries
to foreign banking competition and because of new regulation standards, high seignorage
countries will no longer be able to force their own banks to hold large quantities of non-
interest bearing reserves. Also, with the proliferation of alternative financial assets, the
demand for real balances will drc)p..53

Obviously, the move to one currency will economize on transactions costs involved
in changing currencies. These are generally thought to be large only for tourists, but a
recent study by the European Commission challenges this view.4 The study argues that
by moving to a common currency, the EC could save on transactions costs of from 0.25% to
0.4% of community GDP per annum. The buik of these savings {roughly 70%) is composed
of exchange ma.r-gin and commission fees paid to banks. This estimate is obtained using
two approaches, one based on banking revenue data, and one based on estimates of firm
and household foreign exchange operations and their respective average transactions cosis.

(The bank revenue data are derived from a comprehensive 1989 BIS survey of major banks

50The anrly literature’s emphasis on labor mobility wes based on models in which inal wagm sre per tly Axed.
Most economiats today would probably place far leas emphasis oo labor mebility sinee in practice, nominal wages are probably
adjusted more quickly than workers can be moved.

$1%ee Eichengreen (1990) for o more critical nssesarnent of whether the EMS is indeed an opiimal currency sres.

43 5ee Canella (1989} for further discuasion of flzcnl aspects of currency uniona.

53t in actuslly poesible that Monetary Unijon will enable Lhe EC countrics Lo garner some seignorage revenues from abrosd,
if their new eurrency partly displaces the dollar in the world underground economy. Ealimales of U.S. eurrency held abroad
are apsculative, bul a figure of half the monelary base, or over $100 billion, is plawsible. If the EC is able Lo capture & market
half this large, then EC reignorage ravenues could easily amount to 2 or 3 billion dollara per year. The mark is alresdy an
internstional currency, 50 Germany would be giving up some external revenue, Howaver, Lhe Bundabank estimates that only 7
to 10 billion {oul of total eurrency holdings of 180 billion} marks are presently held abroad. [We are grateful to the Bundesbank
for relensing thie dats for our study.) O course, if subslitution between ECUs snd dollars in the undergronnd economy hecomes
significant, then increased currency substitution could destabilice rates belween the dollar and the ECU,

54See the Commission of the European Communities (18903},
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and foreign exchange dealers in twenty countries.) The remainder of the savings are to
come in the form of in-house accounting savings, and the EC estimates are based in part
on a officially-commissioned study by a private accounting firm.

It is very likely that the transactions savings would be largest for the smallest members
of the EC, since Germany and France are able to conduct many external transactions in
their own currency. If the transactions gains are indeed as large as the EC estimates, they
could indeed compensate for any loss in seignorage revenues.

Can the transactions costs really be almost half a percent of EC GDP? Part of the need
for multi-national companies to keep separate books in diflerent currencies comes {rom the
need to satisfy different regulatory and tax requirements. But if this is the case, then the
major savings will come not {rom a move to a single currency but from harmonization
of tax regulations across borders. Similarly, regulatory restrictions on banks’ ability to
issue foreign currency instruments may well account for a significant portion of the bank
margin and commission estimates. However, it may be difficult to reap savings in this arca
without going to a common currency.

It is possible to come up with other arguments for currency union. For example,
imaginative economists at the European Commission have managed (o obtain much higher
estimates of the benefits of currency union by using new growth theery models to argue
that the exchange rate risk premium lowers the steady-state growth rate of the economy.”®
For the remainder of this paper, we will ignore the normative issues associated with the
gains from monetary union, and instead focus on a positive analysis of potential problems

in the transition.

L A guin, see Commission of the European Communities [1900a).
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7. Appondix B: Fiscal policy, Productivity, and the real exchange rate

In this appendix, we present a standard neoclassical model which can be used to
interpret the empirical results presented in the text on fiscal policy, productivity shocks,
and the real exchange rate. As we have already noted, a broad range of neo-classical
trade models yields the result that an increase in government spending will cause the real
exchange rate to appreciate. The key assumption is that a larger fraction of government
spending falls on the hame good than does private spending. The model presented licre
emphasizes the distinction between traded and nontraded goods,5®

Consider a small country that takes the price of tradeables and the world interest rate
7 (denominated in terms of tradeables) as given. Assume that the representative agent has

a utility function given by
00t
¥it _A\1-c
v=3 r—(cheke) (B1)
t=(}

where Cpy; denotes consumption of the nontraded good at time ¢, and Cr; denotes con-
sumption of the traded good. Letting P denote the relative price of nontradeables in terms

of tradeables, the budget constraint of the representative agent is given by
Wepr =r(We + Yoy + BiYw — Cry — PCp — 1), (B2)

where W; denotes wealth entering time ¢ (measured in units of the tradeable good), and
¥7; and Yy denote domestic production of the tradeable and the nantradeable good,
respectively. For now, we will assume that both types of output are exogenous. r; denotes
lump-sum taxes.

Since Ricardian equivalence holds here, one can assume without loss of generality that

the government runs a balanced hudget:

7 = PGy (B3)

®The model developed here follows Dornbusch (1983} and Frenkel and Racin (I1987), Baxter and Cruccini (1089) and
Stockman and Tesar (1890) have used this class of models to explore open-economy Teal business cyclee driven by productivity
shocks, Ahmed (1986} explores b model of fucal policy thab dislinguishes between exporlables and importables, rather than
between truded and nontraded goads, This type of mode! generally yields qualitatively similar resulls for the ¢fecls of permenent
flacel policy changes on ibe rewl exchange rate, ihough the dynamics differ samawhat for the esse of lransilary disturbances.
Finslly, one can wleo get the result that Aacal policy raises the price of nontraded goode in & model in which governmenl spending
i highly servicn intennive, and where nontraded goods preduclion is more labor-inlensive than traded-goods production.
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Maximizing (B1) with respect (B2}, imposing the usual non-Ponzi scheme assumption on
berrowing, and recognizing that the private sector will internalize the budget constraint

(B3) yields:

Cret _ (rﬂ)m+m (_YM_G_‘) Tta-as (B4)
Cn Yyer1 — G
and
P aCr (B5)

i Ane= G
In both (B4) and {B5), we have imposed the equilibrium condition that

Cye=Yn — Ga (B6)

since the country cannot borrow or lend nentraded goods.

7.1. Government spending shocks

By inspection of (B4) and (B3), it follows immediately that a permanent rise in govern-
ment spending permanently raiscs the real exchange rate P. If 7 = 1 and nontraded-goods
production is constant, there is no impact on the current account.

A temporary (unanticipated) rise in G leads to more complex dynamics. Whereas it is
straightforward to show that the impact efect on F is still positive, the impact effect on the
current account is ambiguous and depends on whether o is greater than one. As Dornbusch
{1983) has shown, a temporary tise in the current price of nontradeables leads to a rise
in the consumption-based real interest rate. Whether current traded-goods consumption
rises or falls depending on the size of the income versus substitution effects.

The assumption underlying the regressions reported in the text is that the elasticity
of inter-temporal substitution is equal to unity, ¢ = 1. In this case, lagged government

spending shocks do not affect the real exchange rate, nor de anticipated G shocks.

7.2. Productivity shocks

An unanticipated permanent rise in productivity in the traded goods sector (= rise in
Y;) has similar eflects to a permanent increase in government spending on nontradeables.
In either case, the relative supply of nontradeables falls and P rises. A perfectly anticipated

increase in ¥ has, of course, a much smaller effect on P. Indecd, in the case where output is
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exogenous, il r = 1 and ¥y~ G is constant, then an anticipated traded-goods productivity
shock has no effect on P. Consumption of traded goods is smoothed perfectly over time
as in Hall {1978). Similarly, a temporary shock to Y, has much less of an impact effect on
P than does a permanent shock. However, the impact effect on the current account of a

temporary increase in ¥ is unambiguous; the current account moves into surpius,

7.3. Endogenous output
The above results readily extend to the case where there is a fixed supply of capital

in both sectors and where labor is freely mobile between them. Suppose that

¢
Yr = Ap LY (BS6)
]
Yy = Ay L, (BT)

where changes in Aty and Ay, represent productivity shocks to the traded and nontraded
goads sectors, and where aggregate labor supply, [ = Ly + Ly is fixed. In this case, P is
given by:

aCry _ ApdpLiT
A=)y = C) Ay on®y

When output is endogenous, the effect of a permanent government spending shock on

Pt= (BB)

P is tempered by 2 flow of lzbor into nontraded goads production. It is also straightforward
“to show that an unanticipated permanent rise in traded goods productivity Ap; leads to
a permanent rise in P just large enough to offset any intersectoral movement of labor.
{This is assuming that the shock is not diversified away internationally.)] When shocks
to productivity in both sectors are permanent and unanticipated, then their effect on the

relative price of nontraded goods is given by:
dpr = dag, — dayy, (B9)

where lower case letters denote changes in logarithms.57 Letting total output be given by
Y = Y1y + Yiy, it is straightforward to show that the rate of change in the domestic CPI
is given by

dpcp1e = (1 71)dp = dagy - dy, (B10)

T Note, however, that o perfectly anticipated increase In Ary does have an eflect an P, since there are lsbor Bowns between
the sectars,
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where -y is the share of international-goods value-added in GNP.
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Figures 2a-n
Intra-EMS Real Exchange Rate indexes
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Flgures Zc-d
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Figure a1

Size and Timing of EMS Realignments
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Table 1
Inflation ratea in the EMS

Germany France Italy U5, EMS8® NonEMSEur®

1975 4.1 10.7 14.7 11.2 8.7 123
1980 5.4 13.3 21.3 13.6 12.0 14.7
1581 6.3 13.3 19.5 10.4 12.2 14.2
1982 5.3 12.0 16.5 6.2 10.8 12.3
1983 3.3 9.5 14.7 3.2 7.9 10.7
1984 24 1.7 10.8 4.3 6.5 10.7
1985 2.2 5.9 9.2 3.6 4.9 93
1988 -0.1 2.5 5.9 1.9 2.5 7.7
1987 0.2 33 4.7 3.7 23 6.7
1088 1.3 2.7 5.1 4.1 2.5 6.4
1989 2.8 3.5 6.3 4.8 3.7 7.5
1990 2.7 3.4 6.8 5.2 7 4.2

Average Absolute Annual Inflation Differentials

EMS8* NonEMSEur® NonEMS® EMS/NonEMS EMS/U.S.

1979 5.3 9.3 8.5 1.6 2.5
1880 7.4 7.6 6.9 LT 1.6
1981 7.0 6.9 6.6 2,0 1.9
1582 5.7 7.8 7.7 1.5 4.6
1983 5.0 9.6 9.4 2.8 417
1984 3.5 10,5 9.8 4.2 2.2
1585 2.8 75 7.3 4.3 1.3
1986 26 B.4 8.1 5.2 0.6
1987 2.5 5.7 5.3 4.4 1.4
1388 2.0 44 4.1 3.8 1.5
1989 2.0 4.7 14 3.8 1.2
1990 1.8 4.9 46 4.5 1.5

Notes to Table 1: * EMS8 is comprised of Belgium, Denmark, France, Germany, Italy, the Netherlands,
Ireland, Luxembourg. * NonEMSEur is comprised of Greece, Norway, Portugal, Spain, Sweden, Switzerland,
U.K. © NonEMS is comprised of Greece, Norway, Portugal, Spain, Sweden, Switzerland, U.K., U.S.

Source: IMF.



Table 2

Budget Surpluses in the EMS as a Percent of GNI*

Belgium _Denmark Germany Greece Spain France Ireland Iialy Luxbg Nihlde Prigl UK.
av, 79-82 -10,1 -5.3 -3.1 0.4 =34 -1.4 -12.8 -9.9 0.9 -5.1 -9.9 -3.0
av, 83-86 -9.5 25 -1.7 -11.2 -5.9 -2.9 -1L0 <116 1.5 -39 -9.6 -3.1
av. 87-90 -6.5 02 -1.8 -16.2 -3.1 -1.6 -5.3 -10.8 2.5 -5.6 -5.5 0.1

Prlimary Budget Surpluses as a Percent of GNP

Belgim  Denmark Germany Greace Spain_ France lreland ltaly Luxbg Nethids Prigl UK.
av. 79-82 1.2 1.0 -0.9 -2.9 0.2 1.9 0.4 1.0 0.4 -0.1 1.5 5.4
av. 43-86 1.6 53 0.6 ~1.9 0.1 0.3 21 0.6 49 -2.0 2.6 3.3
av. 87-90 3.9 6.3 0.8 -2.9 3.6 1.8 5.8 0.8 3.3 -6 3.8 5.8

Nates to Table 2: Budget surpluses are from Commiasion of the European Contmunities (1990b). Pri-
mary supluses are computed from eimple surpluses by adding interest paymenta on outslanding debt to
the surpluses in above, Inlereat payments are compuled by multiplying shorl-lerm interest rates times the

government-debt / GNF ratio {these data also from the Commission of the European Communil:ies).




Table 3
Cumulated changes in CPIs and Nominal Exchange Rates Against the DM

Logarithmic Percent Changes in:

CPlL Exchange Rate CPI Exchange Rate
i579-1586 1979-1086 1587-1950 1987-1950
Netherlands 2 4 -3 Q
Belgium 18 22 2 4]
Luxembourg 16 22 0
Denmark 34 23 8 0
Frahce 41 27 4 o)
Tealy 74 31 15 4]
Ireland 55 25 6 a

Sources: Commission of the European Commuaities and IMF.



Table 4
Current Account Surplused in the EMS aa a Percent of GNP

Belgium Denmark Germany Greece Spain  France Ireland Italy Nthlda Prtgl UK.

1979 .29 a1 -0.8 -9 05 09 134 18 12  -17 01
1980 4.3 -3.7 LY 05 25 0.6 -118 22 -15 59 15
1981 .88 30 0.7 0.7 27 08 -147 22 22  _12.2 24
1982 -3.7 -4.2 0.5 -4.4 -2.5 -21 -10.8 -1.6 32 -13.5 14
1983 «0.8 -2.6 0.7 =5.0 -1.5 -0.8 -6.9 0.3 31 8.3 0.5
1984  .0.6 33 1.3 40 15 00 58 .06 42 34 .02
1085 0.3 4.6 2.6 82 18 0.1 40 09 41 04 06
1086 2.0 5.5 4.4 53 17 05 29 05 27 24 -08
1987 1.2 -3.0 4.1 31 01 03 13 02 14 04 -19
1088 10 -1.8 4.1 17 11 04 16 06 24 44 41
1989 1.0 -1.3 4.7 -4.8 -2.9 -0.2 1.-6 -1.3 368 -1.2 =3.7
1980 03 00 2.6 51 -3.8 .03 12 13 33 -l2 28

Source: Commission of the European Communities (1650b).




Tahle &

Regrenslona of Real Exchange Rates on Government Conaumptlon / GNP
and Budget Surpluses / GNP, for EMS countries, 1978-1089

n=a+fig+fagl +nat g tea

AL se. i) B.E. T e 12 se. R DW DF
1. In levels 2.103* 0.735 -3.618* 1.959 0.14 081 82
2. In levels 2.108" 0.761 -2.108* 0.791 0.13 0.79 83
3. In levels 3.481* 0.B60 —3.090 3.595 0.786" 0.333 —0.250 1.383 0.21 0.88 80
4. In levels $.496° 0.850 —3.496 0.850 0.777° 0,330 -0.777° 0.330 0.21 0.88 82
5. In changes 0.361 0.626 -0.108 1,248 001 159 T4
6. In changes 0.375 0622 -0.375 0.622 001 180 75
7. In changes 0471 0774 -—0.289 1.929 0.037 0.209 -—0.187 0.664 0.01 1.58 72
8. In changea 0.455 0.762 -0.455 0.762 0.037 0.204 -0.037 0204 001 180 74

Cra tional regressi by year, f; = —f;
1979, In levela 6,178" 1.B54 6,176 1.854 0.23 0.85 &3
1980 1.389 1.888 -1.389 1,888
1981 1.148 2427 -1.148 2.427
1932 0.728 2,694 -0.728 2.694
1933 -1.568 4.432 1.568 4.432
1984 0.823 4.329 -0.823 4.329
1985 3.068 3.430 -3.083 3.430
1986 1.151 2.286 -1.151 2.286
1987 2.468 3.817 -2.468 3.817
1988 2,353 2.074 -2.353 2.074
1989 2.834% 1,562 -2.834 1.562
Time serics regreesions by country, §; = —§;

Belgium, In level 4.117* 1373 —-4.117* 1.373 0.50 047 9
Denmark 0.967 0.781 -0.967 0.781 014 073 9
France -3.993" 1.819 3.993* 1.819 063 101 9
Germany 3.218 2,200 -3.218 2,209 0.19 136 §
Ireland -1.058 2.100 1.058 2.100 0.03 042 9
Ttaly 7.111* 1.137 -7.111* 1.137 081 095 9
Luxembourg 7.137* 2.036 -—7.137" 2.036 0.87 145 @
Netherlands 2.278 0,526 —2.278* 0.526 076 146 ¢

Notes to Table 5: * represents statistical signifcance at the 10 percent level. r; in an index ol the



intra-EMS resl exchange rate (expressed as the price of & domestic CP basket relstive to the price of a
GNP-weighted basket of ather EMS countries’ CPI), g, is the ratio of government consumption to GNP; g}
in the GNP-weiglited average of other EMS countries’ %8 3¢ and sy are comperable ratios of government
budget surpluses to GNP, All variables have country-specific means removed,

Source; IMF and Commiasion of the European Communities (1990b),




Table 6

Changes in Relative Position of
Government Consumptlon and Current Accounts
1979-1990, percent of GNP

Change in Implied % Change in  Change in  Change in
Government Change in Debt Current  Intra-EEC
Consumption HReal Exchange Account Trade
Rate (relative Balance
to DM)
Belgium -2.9 3.7 B7.5 3.2 0.1
Denmark 0.5 -3.5 35.2 47 4.1
France 1.2 -5.0 12.2 -1.2 -1.3
Germany -1.2 0.0 13.8 3.4 1.8
Ireland -2.5 2.8 28.7 14.6 19.9
Ttaly 2.9 -8.6 40.2 -2.9 -1.4
Netherlanda -2.8 3.4 33.6 4.5 3.5

Source: Commission of the European Communities {1990b), IMF, and authors’ calculalions.



Table T

Logarlthmic Percent Changes in Relatlve Prices and Economle Growth

Change in CPI Change in Change in NUL Change in NUL
HReal Exchange Rate Real GNP Adjusted for  Since Last Exchange-
(relative to DM} (relative to Germany) Exchange-Rate Rate Realignment

Realignmenta {relative to DM)

(relative to DM)

{1979-1989) (1979-1989) (1979-1989) (1987-1890)
Belgium -5.7 -1.1 -5.1 22
Denmark 10.9 «8.0 10.6 4.5
France 6.1 -0.9 6.0 4.0
Ireland 24.2 a7 : 20.4 -4.1
Ttaly 319 6.0 345 15.4
Retherlands -0.4 -4.9 -0.3 -3.0

Note: NUL - nominal unit labor costs.
Source: Commission of the Buropean Communities (1990b}, IMF, and authore’ calculationa.




Table 8

Regresslons of Real Exchange Rates on Government Consumption / GNP
and Productivity Diflerentisla, for EMS countrics, 197¢-1989

r=a+Bgp—g)tbols - )+ &IAH-F)+a

B ae by B.e. I .€. R DW DF
1. In levela 2,357 0.631 0.18 0G5 83
2. In levels 1677+ 0758 —0.053 0.044 0.14 069 77
3, In levels 1.694* 0754 -—0.081 0049 0077 0.038 0.19 065 73

Crosg-sectional regresslons by year, §, = —§;
1979, In levels 4.471 4.006 -0.072 0.179 031 1.85 54
1980 2.400 2798 -0.08% 0.138
1981 2.363 2.572 -0.028 0,103
1982 1303 2,806 -0.055 0.119
1983 0.337 3.932 -0.049 0.118
1984 2,672 3546 -0.052 0.112
1985 2.191 1922 0.012 0.002
1986 0.264 0,951 0.028 0,071
1987 1,512 2.71¢ -0.189 0.165
1988 4.150* 0.681 -0.150" 0.055
Time aerles regresslons by country, §; = —é;

Belgium, In levels —0.058 0.339 —0D.058 0.389 0.00 051 &
Deumark —-0.222* 0.077 —0.222* 0.077 D.47 0.82 9
France 0.139 0.095 0,139 0085 000 191 7
Germany 0110 0.180 0.110 0.180 0.00 153 7
Ireland -0.464 0.297 0464 0287 0.15 0.70 9
Italy —0.619" 0.040 —0.619" 0.040 057 3.04 7
Luxembourg 0,794 0812 0794 0612 021 038 6
Netherlands -0.039 0.052 -0.039 0.052 0.00 218 8

Notes to Table 8: * represents stalistical signifcance at
intra-EMS real exchange rate (expressed as the price of a domeatic CPI basket relative to the price of 2
GNP-weighted basket of other EMS countries' CPI). g is the ratic of government consumption Lo GNP;
g is the GNP-weighted average of other EM5 countries’ g,¢. % and z; are indexes of labor productivity
(domestic and GNP-weighied foreign, respectively) in the manufacturing sector. Z; and Z; are comparahle
indexes of labor productivity for the entire econamy. All variables have country-specific means removed.

Source: IMF, Commission of the Eurapean Communities (1990b), and OECD Main E¢onomic Indica-

tora.

the 10 percent level. r, is an index of the



Table 0

Eurodollar Floating-Rate-Note Dorrowing Rates
for different EEC governments
(expressed in basis points as deviations from the 6-month LIBOR rate, 11/1985)

U.K. -33.0
Italy -33.0
Credit Foncier (Gov't of France) <200
Kingdom of Belgium -19.0
Kingdom of Denmark -18.0
Government of Spain -16.0
Republic of Ireland -2.5
Republic of Partugal +5.5

Source: Salomon Brothers.




Table 10

Government Debt a8 a Percent of GNT*

Belgium Denmark (Germany Greece Spain  France Ireland Italy Luxbg Nthide Prigl U.K.
1979 719 27.6 292 32.0 17.1 23.9 727 £4.0 15.8 42.0 41.0 584
1980 BO.7 39.3 32.7 32.2 21.9 25.3 T8989 838 154 48.7 406 58.6
1981 89.5 510 354 36.2 26.7 26.7 86.1 66.4 15.2 331 45.7 58.8
198% 93.2 §2.8 38.2 40.3 315 281 91.2 69.2 15.0 7.8 509 589
1983 107.0 74.3 40.9 44.3 36.3 245 974 72.0 14.8 a2.0 56.0  59,)
1984 112.3 18.0 41.8 53.2 42,8 31.8 1024 77.2 15.0 68,1 414 604
1985 119.6 T4.8 42.5 62,5 47.6 33.2 1047 8B40 14.0 69.7 695 59.0
1986 123.7 7.2 42.7 85.3 48,5 34.2 115.7 88.5 13.8 .7 6.4 581
1987 131.8 639 43.8 7L.5 48.7 4.9 118.5 82.9 12.0 75.3 Ti6 K81
1958 132.2 64.0 44.5 9.7 445 35.9 115.4 86.1 10.2 774 40 510
1989 129.9 613 43.8 85.1 45.2 36.0 104.7 88.9 B.8 17.6 T15 487
1990 129.4 62.8 43.7 89.5 44,7 301 101.4 100.9 7.8 7.8 67.8 410

Source: Commission of the European Communities (1950b).



Table 11
Monetary Base and GDP in the EEC, 1988 {percent)

Monetary Base/GDP  Share of GDP in EC  Share of Monctary base in EC

Belgium 1.5 3.2 2.6
Denmark .7 2.3 0.9
France 5.8 200 12.5
Germany 0.9 26.3 20.9
Greece 14.9 1.1 1.8
Ireland 10.1 0.7 0.7
Italy 14.8 17.5 274
Netherlands a1 43 4.2
Portugal 13.5 0.9 1.3
Spain 204 7.2 15.7
UK. 13 17.0 6.0
TOTAL 2.3 100.0 100.0

Source; Glick and Hutchineon {1890).




Tahble Al

Seigniorage In the European Community
as percent of GNP

1982 1987
Belgium 0.0 0.2
Denmark 0.1 =11
France 1.3 0.3
Germany 0.5 0.8
Greece 3.4 3.0
Ireland 0.2 [1X:]
Italy 1.5 0.8
Netherlands 0.5 0.7
Partugal 59 2.7
Spain 1.9 1.2
U.K. 0.2 0.1

Source: ‘Seigniorage is calculated from the change the supply of currency in circulation plus increases in
required reserves less interest paid on total required reserves. Source: Grosa {1989)



