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The Unstable EMS

Barry Eichengreen and Charles Wyplosz

Abstract

This paper undertakes a systematic study of the exchange rate crisis which led to a partial

dismembering of the EMS in the Fall of 1992. A review of possible interpretations of the

crisis concludes that the EMS is now fundamentally unstable, partly because exchange

controls have been banned by the Single Act and partly because the Maastricht Treaty

creates perverse incentives for self-fulfilling attacks. A review of possible options suggests

that "business as usual" is not viable. We conclude that some restrictions on short-term

capital movements, such as requiring all institutions taking open positions in foreign

exchange to make non-interest-bearing deposits with their central bank, represent the best

option for succesfully traversing the treacherous Stage II.



I. Introduction

From the standpoint of European monetary affairs, 1992 opened with a bang and

closed with a whimper. In January the European Monetary System celebrated five years of

exchange rate stability -- 60 full months without a realignment. The representatives of EC

member states initialled the Treaty on Economic and Monetary Union concluded at

Maastricht in the Netherlands the month before. The transition to European Monetary Union

(EMU) appeared to be fully underway.

By the end of the year, the European Monetary System had endured -- indeed, it was

continuing to experience -- the most severe crisis in its 14-year history. Two of 10

currencies, the Italian lira and the British pound, had been driven from the system. (Of the

12 EC countries, Greece is not a member of the ERM, while the Luxembourg franc is set at

par to the Belgian franc.) Others, including the Spanish peseta and the Portuguese escudo,

had been devalued involuntarily.' Some of the affected countries reimposed capital controls.

British Prime Minister John Major and others complained of "fault lines" running through

the European Monetary System. The EC's Monetary Committee, the body responsible for

coordinating the operation of the system, held three meetings in the final months of the year

in a fruitless effort to identify and repair its flaws. Clearly, the process that was supposed to

culminate in monetary union had suffered a serious setback.

As we explain in this paper, until the summer of 1992 anticipations of a smooth

transition to monetary union had stabilized expectations and hence the operation of the EMS.

1 The Irish punt joined the list in early 1993.
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At that point, the protracted process of negotiation and ratification allowed doubts to surface

about whether the treaty would ever come into effect. This altered the costs and benefits of

the policies of austerity required of countries seeking to qualify for EMU, leading the

markets to anticipate that those policies would ultimately be abandoned.

Certain perverse incentives built into the treaty then complicated the situation further.

One of the four convergence criteria required of countries qualifying for EMU is that they

maintain exchange rate stability (defined as keeping their currencies within their EMS

fluctuation bands "without severe tensions" for a minimum of two years prior to the

inauguration of monetary union). A speculative attack forcing a devaluation that prevents a

country from satisfying this requirement might, by eliminating the lure of EMU membership,

induce its government to abandon the current policy regime. Since the country, once driven

out of the EMS, might no longer qualify for EMU, it would have no incentive to continue

pursuing the policies of austerity necessary to gain entry. A speculative attack could prove

self-fulfilling.

We develop this hypothesis by contrasting two models of balance-of-payments crises.

The first, due to Krugman (1979), relates speculative attacks to economic fundamentals.

Countries experience balance-of-payments crises because they run unsustainable monetary

and fiscal policies or otherwise suffer deteriorating competitiveness. Krugman's own

formulation requires current policies to be inconsistent with the exchange rate peg, although

we also discuss a variant of the model in which an attack can occur even when current

policies are consistent with the peg but future policies are expected with certainty to shift in a
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direction inconsistent with its maintenance.

The second model, following Obstfeld (1986), allows purely self-fulfilling speculative

attacks to occur. In the absence of an attack, policies remain unchanged and the exchange-

rate peg is maintained forever. If and only if an attack occurs, policy will shift in a less

restrictive direction, causing the exchange rate to depreciate. In the preceding model, the

speculative attack merely anticipates events that would eventually occur in any case; in this

one, in contrast, the attack provokes events that would not occur in its absence. For this

model to be compelling, there must exist an intrinsic reason why policy would shift only in

the event of an attack. As explained above, the Maastricht Treaty provides one. It makes

exchange-rate stability a precondition for participation in EMU. Once driven out of the

EMS, a country could no longer qualify for EMU membership and hence would no longer

have an incentive to pursue the policies of austerity required for entry. The force of this

explanation is illustrated by the behavior of the UK, which, after having pursued high-

interest rate policies for more than two years, cut its discount rate in half as soon as it was

driven out of the EMS despite no other obvious change in economic circumstances, no

change in government, and not even a change in the identity of the Chancellor of the

Exchequer.

We begin in Sections II and III by reviewing recent EMS history and analyzing the

requirements for the operation of pegged exchange rate systems. We then discuss four

distinct explanations for the September 1992 crisis, working from the simple to the

increasingly complex. The first explanation, considered in Section IV, is that persistent high
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inflation and rising labor costs in some EMS countries eroded their competitiveness and

created balance-of payments problems. For the vast majority of EMS countries, we find

little support in the data for this view. Except in Italy, there is little evidence that wage

inflation was inadequately compensated by increases in labor productivity.

The point of departure for the second explanation, analyzed in Section V, is that EMS

countries suffered, starting in 1990, a massive asymmetric shock, namely German economic

and monetary unification (GEMU). While also focusing on competitiveness, unlike its

precedessor this explanation emphasizes that evidence of competitive difficulties will not be

easy to detect in relative prices. As an asymmetric shock, GEMU required a change in

relative prices and costs. It required not just that the historical relationship between German

and rest-of-EMS unit labor costs be maintained, but that the latter fall relative to the former.

We analyze profitability in manufacturing and the current account of the balance of payments

to ascertain whether the requisite adjustment took place, again concluding that in most cases

it did. By the time the crisis erupted, in other words, most EMS countries had successfully

carried out the changes in relative prices and costs required for the maintenance of their EMS

parities.

Sections VI and VII then introduce the two models that, we think, best fit the facts:

the Krugman model with speculative attacks driven by inevitable future policy shifts; and the

Obstfeld model with multiple equilibria, contingent policy shifts, and self-fulfilling attacks.

Given four different interpretations of the crisis, it is natural to ask foreign-exchange

traders what they actually thought. In Section VIII we therefore report the results of an
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extensive mail questionnaire administered to European foreign exchange dealers, which

provides some support for our interpretation. Section IX explains why governments and

central banks found it so costly to defend their pegged rates once speculative attacks were

underway, while Section X assesses the political economy of the crisis from the German

Bundesbank's perspective.

The last two sections consider options for the future. We list the leading alternatives

for completing the transition to EMU. These include attempting to proceed as before,

realigning more frequently, arranging a merger between the Bundesbank and the Bank of

France, establishing an early two-speed EMU within the framework of the Maastricht Treaty,

and greater exchange rate flexibility. We conclude that none of these alternatives is viable.

This leaves one option: measures to drectly discourage purchases and sales of foreign

exchange, thereby providing insulation against speculative attacks. If one believes, as we

argue below, that the foreign exchange market, like other financial markets, requires some

regulation, then measures of this sort can be justified on the grounds of prudential

supervision. Our preferred way of doing this would be to require those taling open positions

in foreign exchange markets to make non-interest-bearing deposits with their central bank. As

a pecuniary disincentive for market participants to initiate speculative attacks, such a measure

thereby stabilize the EMS over the transition. It is consistent with the provisions of the

Single European Act and the Maastricht Treaty. It may have disadvantages: it reduces the

liquidity of the foreign exchange markets, which may discourage foreign investment and

hinder efforts to develop financial markets.

5



II. The Three Stages of the New EMS

EMS histories abound. Most conclude around 1987 or so, however, immediately

before the system underwent a dramatic transformation. This section provides a capsule

history of the "New EMS," the modified system that came into operation in 1987. Our

account distinguishes three stages in its development.'

1. No Realignments from 1987

The first phase in the development of the New EMS saw the elimination of

realignments. From the inception of the EMS in 1979 through January 1987 there had been

11 realignments -- on average more than one a year. After January 1987 until the 1992

crisis, in contrast, no further realignments occurred. Table 1 shows the dates of these

realignments and their composition.'

The need for realignments reflected the persistence of inflation differentials across

EMS countries. De Grauwe (1989) has noted that the standard deviation of inflation rates

across EMS countries actually rose in the first four years of the EMS compared to the

preceding period. Indeed, inflation differentials in this period were larger across EMS

countries than across EC countries that did not participate in the system. The situation began

2 The name "New EMS" was coined by Giavazzi and Spaventa (1990). An analysis of these
developments which parallels our own is Fortes (1993).

An twelfth realignment on January 8th, 1990 replaced the Italian lira's wide band with the
narrow EMS band by leaving the upper limit unchanged and raising the lower limit, thereby
effectively raising the central rate against the DM by 3.5 per cent. No change in the actual
lira-DM rate was involved. Giavazzi and Giovannini (1989) and Gros and Thygesen (1992)
provide short histories of the circumstances surrounding each realignment.
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to change in 1983-86, although inflation differentials remained substantial, narrowing only

after 1987. Even thereafter, though, substantial differentials still remained between Italy, the

UK and Spain on the one hand and Germany on the other.

[Table 1 about here]

In 1987 it seemed that realignments had become a thing of the past.' What led

policymakers to ignore continuing inflation differentials and adopt the no-realignment

strategy? The answer is particularly interesting in light of the 1992 crisis. The January 1987

realignment, the last one to occur under the Old EMS, was seen as having been of an

unprecedented nature. It was attributed not to imbalances within the EMS but to extraneous

factors. The leading culprits -- a declining dollar and self-fulfilling speculative expectations -

- were precisely the same as in 1992! This interpretation led to revisions of EMS

arrangements designed to strengthen intervention and encourage policy coordination (the

Basle-Nyborg Agreement of 1987). Credit facilities were extended for longer periods. For

the first time it was permitted to draw on credits before a currency reached the limit of its

EMS band. Imbued by confidence as a result of these innovations, policymakers discarded

the realignment option.5

4 Whether or not this change reflected a conscious policy decision is open to question. In
any case, there were notable dissenters from the no-realignment strategy, including the
German Bundesbank. See for example Deutsche Bundesbank Annual Report for the Year
1990 (1991), p.64. We return to these issues in footnote 5 and in Sections V and X below.

5 The Basle-Nyborg Agreement, while liberalizing access to financing facilities for use in
supporting weak exchange rates, in fact called for undertaking small realignments more
frequently, perhaps by shifting the band without changing the exchange rate discretely, as
with the 1990 realignment of the lira. How this recommendation came to be discarded
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2. No Capital Controls from 1990

Intervals of exchange-rate stability punctuated by occasional realignments were

possible because controls protected central banks' reserves against speculative attacks.

Inflation differentials continued to offer exchange market participants a one-way bet: given

Italy's tendency to run a looser monetary policy than Germany, for example, it was easily

anticipated that the lira would have to be devalued sooner or later. When the time came,

huge quantities of financial capital tended to flow from Milan to Frankfurt, threatening the

Banca d'Italia's reserves and the EMS itself. Capital controls provided insulation from these

pressures. They allowed monetary authorities to retain some policy autonomy for limited

periods. Different inflation rates were thereby reconciled with pegged yet adjustable

exchange rates.

These controls had taken a variety of forms, ranging from taxes on holdings of

foreign-currency assets to restrictions on the ability of banks to lend abroad. (For details, see

Table 2.) They were eliminated as a corollary of the "1992 Program" to complete the

internal market. It was hardly feasible to restrict the freedom of Italians to open bank

accounts in Germany, for example, while eliminating all controls on intra-EC movements of

portfolio capital and direct foreign investment, not to mention labor and commodities. Hence

controls were a casualty of the Single European Act which mandated their elimination by

July 1st, 1990 (except in Spain and Ireland, which were exempted until December 31st,

remains an import subject for research.
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1992, and Portugal and Greece, which were exempted until December 31st, 1995). 6 Most

EMS members had removed their capital controls by the beginning of 1990, while Spain and

Portugal had significantly relaxed their's before the crisis struck.

For a time, the no realignment-no controls strategy seemed to work even in the face

of persistent inflation differentials. The question is what tied down nominal exchange rates

when real exchange rates were diverging.

[Table 2 about here]

3. No Stability from 1992

The answer, the third stage in the evolution of the New EMS revealed, was nothing

besides self-validating expectations of continued stability. As soon as doubts began to

surface, the viability of the New EMS was threatened.

The lira was the first ERM currency to weaken in the second quarter of 1992.

Observers cited in explanation a declining U.S. dollar which undermined Italian international

competitiveness, the possibility of an extraordinary tax to on bank deposits and government

bonds, the country's large budget deficit, its high public debt, the ongoing government crisis

associated with the inconclusive debate over deficit reduction, and the negative outcome of

the Danish referendum on Maastricht. The Banca d'Italia intervened extensively over the

summer. In the opening days of September the currency weakened further. A 1.75 point

increase (to 15 per cent) in the Banca d'Italia's discount rate on September 4th and the

6 The Single European Act allows all EC countries to resort to emergency controls for a
period of no more than six months. The Maastricht Treaty, however, rules then out
completely from the beginning of Stage II on January 1, 1994.
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government's decision to seek emergency powers bought a brief respite, but within a week

the lira had crashed through its ERM floor.

Britain's exchange rate was also showing disturbing symptoms. Sterling fell to its

lowest level against the DM since the April 1992 election in the second week of July. 7 The

currency's weakness deepened in August. The British reportedly expended at least $1.3

billion of reserves that month to keep sterling from falling through its floor against the DM.

The first week in September the Bank of England borrowed $14.4 billion of foreign reserves

to finance further intervention, news of which allowed sterling to recover temporarily.

On September 16th the Bank of England engaged in massive intervention in support

of the pound, reportedly expending as much as $20 billion or half its total foreign exchange

reserves.' Its discount rate was raised from 10 to 12 per cent and a second increase to 15

per cent was announced. None of these measures sufficed. Hemorrhaging reserves forced

the government to withdraw sterling from the ERM at the end of the day. Italy pulled out

later that night, and Spain devalued the peseta by 5 per cent. Portugal devalued by 6 per

cent on November 22nd. (Simultaneously, Spain shifted its ERM band a second time, also

by 6 per cent, although there was no discontinuous devaluation of the peseta.) Ireland

devalued in January.

Thus, the period of nearly 5 years distinguished by the absence of realignments came

The dominant explanation in the press was that the decline of the dollar rendered British
goods uncompetitive against their U.S. substitutes. Economist (19 September 1992), p.31.

Economist (19 September 1992), p.79.
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to an ignominious end, imparting a painful lesson to central bankers and politicians who had

thought that the preconditions for EMU were already in place.

III. Pegged But Adjustable Exchange Rates: The Necessary Conditions

When the EMS was launched in 1979, few economists gave it much chance of

survival. It not only survived but grew and prospered. It is worth considering therefore what

this experience reveals about the preconditions for the maintenance of pegged exchange rates.

We focus on three: capacity to undertake relative price adjustments, robust monetary rules,

and ability to contain market pressures.

1. Capacity to Undertake Relative Price Adjustments

Pegged-rate systems face difficulties when significant changes in relative prices

those of domestic and foreign goods, of traded and nontraded goods, of labor and

commodities -- are required. If nominal exchange rate changes are not permitted, the

response must take place through the synchronous adjustment of a large number of wages

and prices. If some wages and prices adjust sluggishly, transitional output losses may result.

Exchange rate changes can avert these losses by altering many prices at once. This is the

"daylight-savings time" argument for exchange rate adjustments.

This perspective suggests that pegged exchange rates can be sustained only if (i)

shocks requiring frequent and sizeable relative price adjustments are few, (ii) individual

wages and prices adjust smoothly, or (iii) changes in nominal exchange rates are permitted in

the event of exceptional shocks.
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In practice, the first two conditions do not appear to be met, while the third has been

a feature of all successful pegged rate systems. Such systems feature "escape clauses"

providing for realignments in the event of exceptional shocks.' The EMS as initially

designed, for example, made explicit provision for realignments.'

The theory of escape clauses emphasizes that realignments can be undertaken without

undermining the authorities' commitment to pegged rates if they are initiated in response to

exceptional shocks that are directly observable or otherwise independently verifiable, and if

those shocks are not instigated by the authorities themselves -- that is, moral hazard is not a

problem. German economic and monetary union is an example of such a shock, and the

German Bundesbank in fact argued, as we document below, that it was possible to realign in

response without undermining confidence in the EMS.

9 The theory of escape clauses has been revived recently by Grossman and van Huyck
(1988), De Kock and Grilli (1989), Flood and Isard (1989), Obstfeld (1992) and Giovannini
(1993).

1° This observation raises an important question about life after European monetary
unification: what will substitute for exchange rate changes in the event of exceptional shocks?
There is by now a large literature on the prospective effects of EMU. Horn and Persson
(1988) suggest that EMU, by enhancing the credibility of policymakers' commitment to price
stability, might enhance wage flexibility. Commission of the European Communities (1990)
argues similarly that EMU, by increasing the credibility of fiscal authorities' commitment not
to bail out depressed regions, will encourage workers in such areas to moderate wage
demands. Bertola (1988) argues that once exchange rates are immutably fixed, workers will
respond by adjusting on other margins, enhancing wage flexibility and interregional
migration. The one empirical study to date of these hypotheses (Blanchard and Muet, 1993),
a comparison of wage flexibility before and after the initiation of France's franc fort policy,
finds little support for them. While the costs and benefits of monetary unification is not the
subject of this paper, in the final sections we provide some discussion of the implications of
our analysis for EMU.
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In contrast, if the contingencies in terms of which the escape clause are framed are

private information, the contingent rule may lack credibility (Canzoneri, 1985). The gains

from possessing an escape clause may be dominated by the losses associated with the

devaluation expectations, higher interest rates and inflationary pressure engendered by its

existence. From this perspective, the New EMS was a gamble in which the authorities

traded the third necessary condition for a viable exchange-rate system (the escape clause) for

the added credibility of a fixed rate, in the hope that one of the other two necessary

conditions (infrequent shocks or smooth domestic adjustments) had miraculously become

available.

2. Robust Monetary Rules

Since the credibility of a pegged rate system requires that exchange-rate changes

should occur only in response to exceptional disturbances, realignments due to self-fulfilling

speculative attacks must be ruled out. A necessary condition for doing so is the adoption of

robust monetary rules.

Later in this paper we develop the conditions under which there may exist multiple

equilibria and self-fulfilling speculative attacks in the foreign exchange market. At this stage

it suffices to observe that there are conditions in which a speculative crisis can occur even

though monetary policy is conspicuously consistent with balance-of-payments equilibrium. If

investors anticipate that post-attack monetary policy will be modified in a direction looser

than pre-attack policy, then capital gains on foreign assets will be rationally anticipated. It is

this a post validation which makes an attack equilibrium possible alongside a no-attack
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equilibrium.

Under these circumstances, current and past policies do not suffice to rule out

balance-of-payments crises; anticipated future policies matter as well. The escape-clause

feature of pegged-rate systems -- that the parity may be changed in the event of exceptional

shocks -- is compatible with the credibility of the peg only if changes in monetary-cum-

exchange-rate policy do not occur under other circumstances. This is what is meant by a

robust monetary rule which precludes a shift to more accommodating policies in the event of

a speculative attack not grounded in fundamentals.

Such rules are our second necessary condition for the viability of a pegged rate

system. The EMS prescription that a country wishing to change its parity must obtain the

agreement of all other participating countries on both the principle of the parity change and

its size can be seen as a mechanism committing countries to the pursuit of robust monetary

rules."

3. Ability to Contain Market Pressures

A third necessary condition for the viability of a fixed rate system concerns central

bank actions in the event of a crisis. If the markets are uncertain of whether the authorities

are prepared to follow a robust monetary policy rule, they may test the authorities' resolve

by running on their reserves. A government's commitment to follow a robust policy may not

" This collective decision-making rule was in fact adopted to avert beggar-thy-neighbor
policies but evolved subsequently into a way of imposing discipline on inflation-prone
countries. Naturally it was abandoned by the UK and Italy when they suspended their ERM
memberships.
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be enough to stabilize the exchange rate if the government is newly constituted and the

markets are still uncertain of the government's intention. This is an example of the private

information problem emphasized by Canzoneri (1985).

A concerted effort is required to defeat a speculative attack motivated on these

grounds. A first way of doing so is to raise domestic interest rates to such heights that the

capital gains accruing on foreign assets if a realignment occurs are dominated by the return

on interest-bearing domestic assets. Investors then have no further incentive to test the

authorities' resolve. But the maintenance of stratospheric interest rates may be painful, as we

explain below. Central banks seeking to contain market pressures may have to resort to

alternative means.

One alternative is for strong currency countries to intervene in support of weak

currencies. This implies their accumulation of reserves, which would appear to be painless.

But strong currency countries fear that unlimited intervention, which implies an increase in

the monetary base, threatens price stability.' 2 Central banks which commit to intervene in

unlimited amounts may renege when they perceive that domestic price stability is

jeopardized. We show below that this problem has arisen under the EMS.

Another way of containing market pressures is to resort to restrictions on capital

movements. Capital controls, as an administrative restriction, limit the funds that can be

12 This is not the case when intervention is sterilized, but sterilized intervention is widely
regarded as ineffectual; see Obstfeld (1988b). For a recent view to the contrary, however,
see Catte et al. (1992).
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legally and profitably transferred between currencies over short periods.' Such

administrative controls may be circumvented eventually but in the meantime prevent the

exhaustion of foreign reserves and abandonment of the exchange rate peg. Even if they

protect the pegged rate for only a few days, this can provide precious scope for organizing

an orderly realignment (which under EMS rules requires extensive consultation) and hence

for insuring the survival of the system.

4. Recapitulation

For a pegged rate system to survive in a world of disturbances, three conditions must

be met. First, even if exchange rates normally remain pegged, there must be allowance for

them to change in the event of exceptional disturbances requiring relative price changes too

large to be easily accommodated by decentralized markets. Second, robust monetary rules

must be adopted to lend credibility to the pegged rate. Third, provision must be made for

containing market pressures in the event of uncertainty about the policy rule actually

followed by the authorities, where options for doing so include capital controls and unlimited

foreign support.

All three conditions were characteristics of the European Monetary System as initially

designed but were eliminated under the New EMS. Ruling out realignments, whatever the

anti-inflationary benefits in weak-currency countries, has made relative price changes more

13 This is formally analyzed in Wyplosz (1986). With capital controls a speculative attack is
of bounded size per unit of time. Hence, there exists a volume of foreign exchange reserves
(possibly augmented by foreign loans) sufficient to uphold the fixed rate regime. As we
explain below, it would also be possible to use non-administrative measures such as taxes on
foreign exchange transactions to have the same effect.
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difficult to effect. Eliminating capital controls, whatever the virtues in terms of resource

allocation, has left central banks bereft of protection from attacks. The desire to qualify for

monetary union served for a time as a commitment technology obliging countries to adopt

robust policy rules consistent with the maintenance of fixed rates. Once the prospects for

EMU dimmed, however, speculative attacks proved impossible to rebuff. The EMS became

unstable.

IV. Overt Competitiveness Problems

The simplest -- and hence most popular -- explanation for the September crisis is in

terms of competitiveness problems. In this view, certain countries experienced persistent

inflation and rising labor costs which undermined the competitiveness of their traded goods

sectors. The markets identified them and attacked their currencies once devaluation was

overdue.'

From this perspective, the countries whose exchange rates have been shaken since

September fall into three categories. In the first is Italy, which shows clear signs of

deteriorating competitiveness. Strikingly, Italy was the first EMS country to suffer foreign

exchange market difficulties in the summer and autumn of 1992. Thus, we conclude that

simple competitive problems played a part -- but only a limited one -- in the September

crisis.

14 For an official expression of this view, see Commission of the European Communities
(1993).
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In the second category are Spain and the U.K. (along with two non-EMS countries,

Sweden and Finland). Though they too suffered foreign-exchange crises in September, the

evidence on competitiveness is more ambiguous. Some indicators suggest a problem, others

not. In the third category are the other EMS countries that experienced exchange rate

difficulties -- France, Belgium, Denmark, and Ireland -- none of which show significant signs

of a deteriorating competitiveness.'

We present three competitiveness measures for each country: bilateral unit labor

costs relative to Germany, multilateral relative unit labor costs adjusted for the cycle, and the

ratio of traded to nontraded goods prices at home.'

1. Countries with Overt Competitive Problems

Italy is the one EMS country showing unambiguous evidence of deteriorating

international competitiveness. The unit labor cost indices in Figure 1 indicate a loss of

competitiveness of some 20 per cent since 1988. This is confirmed by the fall in the ratio of

15 Limitations of the data for Portugal prevented us from undertaking a comparable analysis,
but the data that exist suggest that it too falls into this last category.

16 We measure bilateral unit labor costs by converting each country's unit labor costs in
domestic currency into DM using the period average exchange rate. We prefer this to the
multilateral measure on the grounds that the latter is dominated by fluctuations in the U.S.
dollar. The multilateral unit labor cost measure is the IMF index. In that index, the trade
weights are a function of the shares of the 16 foreign countries in the subject county's
imports and exports, their relative shares in third markets, and the openness of their
manufacturing sectors. It would not be appropriate, therefore, to construct bilateral unit
labor cost comparisons vis-a-vis Germany by dividing the IMF index for the subject country
by the IMF index for Germany, since the two use different weights. As a measure of the
relative price of traded and nontraded goods we use the ratio of wholesale to consumer price
indices.
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traded to nontraded goods prices.

[Figure 1 about here]

2. Countries for which the Evidence is Ambiguous

Spain and the U.K. are the two other EMS countries where there is some indication

of competitive difficulties, although the evidence does not speak clearly. In the case of

Spain, real exchange rates, whether measured by labor costs or the traded-nontraded goods

price ratio, depict a massive real appreciation from the 1987 trough (Figure 2). One would

expect a trend in this direction, however, due to the Balassa-Samuelson effect, reflecting the

fact that Spain was growing rapidly over the period.' This qualification renders the

evidence for Spain difficult to interpret.

[Figure 2 about here]

The U.K. is the other EMS country for which there may be some evidence of

overvaluation. Interpretation of that evidence, reported in Figure 3, is complicated by the

fact that the real appreciation predates Britain's entry into the ERM in October 1990.

(Sterling did, however, shadow the ERM from 1987 onward.) The behavior of relative labor

costs suggests that improvements were actually underway since entry. This observation

creates some difficulty for those who argue that Britain's crisis was a product of the decision

' The Balassa-Samuelson effect is the tendency for the price level to be higher in high
income countries due to a relatively high price of nontraded goods. The same point applies
to Italy, albeit to a lesser extent. A similar argument -- with the opposite implication -- can
be invoked for the UK, where the relative price of nontradables should have fallen in the
'eighties as the supply of North Sea oil tapered off and real oil prices fell; this would suggest
that the UK's equilibrium real exchange real declined.
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to join the ERM at an overvalued rate.

[Figure 3 about here]

Sweden and Finland, while not ERM members, can be placed this category as well.

Finland had suffered a massive shock as a result of the collapse of its Soviet trade, requiring

radical adjustments of prices and costs to Finnish exports to be redirected toward other

markets. Sweden felt the repercussions of problems in neighboring Finland, with which it

competed in products such as timber and minerals, and encountered difficulties in other

markets as well." Both countries were grappling with widening budget deficits and serious

banking problems. The labor cost indices for Sweden in Figure 4 suggest that a major

deterioration had occurred in the late 1980s, but that a reversal was underway starting in

1990, which should have reassured foreign exchange market participants. In contrast, the

ratio of traded to nontraded goods prices shows no sign of recovery.

[Figure 4 about here]

Figure 5 for Finland makes clear that a dramatic adjustment of wages and costs had

taken place by 1992. But the magnitude of the Soviet shock makes it difficult to know

whether these adjustments sufficed.

[Figure 5 about here]

3. Countries without Overt Competitive Difficulties

Figures 6 through 8 show these same competitiveness measures for Denmark, France

18 As the Financial Times (August 21, 1992, p.2) reported, "Many investors...consider the
krona heavily overvalued against the D-Mark. Sweden's export performance in recent years
has been poor and there are no signs of an immediate improvement."
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and Ireland, which also suffered attacks on their exchange rates starting in September. There

is no sign of competitive difficulties in any of these countries, aside from the disquieting

behavior of Danish unit labor costs. And the rise in Danish unit labor costs, centered around

the mid-'eighties, leveled off in after 1986. There is little evidence of a deterioration since

that time.

[Figures 6-8 about here.]

4. Recapitulation

The divergent movement of prices and labor costs played a part -- but a limited one --

in the September crisis. This is an indictment of the no-devaluation policies of the New

EMS (or of the macroeconomic policies followed by some of the participating countries).

But this indictment is not universal. Aside from Italy and, arguably, Spain and the U.K.,

support for the simple competitiveness explanation of the crisis is hardly overwhelming.

V.ian	 Problems

Even if there was little obvious divergence in the evolution of relative unit labor costs

in Germany and its EMS partner countries, the latter still could have suffered competitive

difficulties due to the asymmetric GEMU shock. German unification required a decline in

prices and costs in other EMS countries relative to those prevailing in Germany. That prices

and costs evolved in parallel in Germany and other EMS countries does not therefore absolve

the latter of the charge of inadequate competitiveness.

We develop this point with a simple model of the relative-price effects of GEMU, and
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show how the requisite changes can be brought about under different exchange rate

arrangements.

1. The Analytics

The instantaneous absorption by the Federal Republic of another country almost half

its geographical size and a quarter of its population was bound to profoundly affect economic

conditions. Most early analyses concluded that an appreciation of the DM (a fall in prices

and costs in other EMS countries relative to those prevailing in Germany) would be required

in response to the shock.' A demand-side view (Begg et al., 1990; Burda, 1990) noted

that public and private spending rose considerably in the wake of unification. Public

spending was spurred by the need for infrastructure investment and the rise in unemployment

compensation. The surge in private spending in the Fact reflected consumption smoothing in

anticipation of real wage gains. In the absence of a commensurate supply-side response, the

pressure on home goods could only be accommodated by a real appreciation. A

complementary supply side approach (viz. Siebert, 1991; Neumann, 1992) stressed the

existence of high-return investments in the East. This placed upward pressure on real

interest rates in Germany, attracting capital inflows and inducing a real appreciation.

Standard textbook models correctly predicted the macroeconomic consequences of the

19 Typically these studies focused on the exchange rate change needed in the short run,
largely neglecting long-run aspects. An exception is Begg et al. (1990), who suggested that
it might be necessary in the long run for the DM to depreciate to create a market for the
additional German exports needed to service the foreign debt accumulated in the short run.
The point is formally developed in Wyplosz (1991). Given our concern with the events of
1992, we focus here on the short run.
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shock and pointed to the requisite adjustments. To drive home this point we employ a simple

two-country model in the tradition of Mundell-Fleming:

Germany	 Other EMS Countries

(1) m - p = ay - bi	 m* - p* = ay* - bi*

(2) y = hq - kr + A	 = hq* - kr*

(3) r = i - p	 = i* - p*

(4) p = cy	 p* = cy*

(5) q = e + p* - p

(6) i = i*+ e

where all variables are in logs except for the real and nominal interest rates (r and i

respectively). Asterisks denote foreign countries (for present purposes, the rest of the EMS).

Equations (1) and (2) describe money and goods market equilibria. Output y denotes the

deviation from trend. A represents the unification shock (equivalently, a positive demand or

negative supply shock), which for analytical simplicity we model as permanent." (5)

defines Germany's real exchange rate vis a vis the other EMS countries. (6) represents full

capital mobility, a la the New EMS (where e is the domestic currency price of a unit of

20 The shock might also modeled as temporary, as in Wyplosz (1991). But this extension
would not alter in any significant way the short-run responses on which we focus here.
Similarly, we neglect feedbacks through net exports without loss of generality.
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foreign exchange). (4) is a naive Phillips Curve.'

If we denote z=p-p* the difference between German and rest-of-EMS price levels,

then the system simplifies to:

(7) q = B[2h(a-bc)q + z - (m-m*) + (a-bc)g]

(8) z = B[2hbcq - kcz + kc(m-m*) + bc/.4]

where the coefficient B is assumed to be positive.n

If in response to the unification shock (when y becomes positive) money supplies m

and m* remain unchanged, the long-run equilibrium is re-established when q falls by td2h

with z=0. When exchange rates are allowed to float, this is also the short-run equilibrium as

the DM appreciates by p./2h on impact. Price levels in Germany and other countries do not

have to move. Output rises in the same proportion in both countries, perfectly spreading the

unification shock across them. (If Germany reduces m in order to prevent its price level from

rising, with m* unchanged there will be a stronger initial appreciation followed by a decline

of prices in Germany relative to those in the rest of the EMS.)

The same outcome can be achieved within the EMS so long as the DM is revalued at

the time of unification. Thereafter, prices and output evolve in parallel in Germany and

21 Adding expectations would enrich the dynamics and complicate the presentation without
substantively affecting the conclusions.

B = [b + k(a-bc)]-1. B must be positive for the system (7)-(8) to be saddle-path stable. In
what follows we assume this to be the case. As is usual we treat the exchange rate as the
non-predetermined variable and the price level as the sticky predetermined variable.
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other EMS countries. Exchange-rate flexibility is needed only once, when the shock occurs.

If the new parity is chosen correctly, there is no need for further realignment.

2. The Conflict

Aware of market pressures for an appreciation of its currency, the Bundesbank

apparently desired a realignment of the DM as early as 1989. Revaluing the DM within the

EMS requires the unanimous agreement of ERM countries, however. France, pledged to its

franc fort, vetoed any change in its parity vis-a-vis the DM. Britain, which had just entered

the ERM, argued that a downward realignment against the DM would undermine the

credibility of its monetary strategy. The Bundesbank's preference for a realignment was

rejected, apparently repeatedly.

Assuming that the commitment not to realign was credible, domestic and foreign

interest rates should have been equalized. (This is not far-fetched for the main EMS

countries in 1990-91; Figure 9 shows that by 1991 French and German long-term interest

rates had more-or-less converged.) With i=i*, (7) simplifies to:

(9) (1-kc)q = -2hcq - cp.

[Figure 9 about here]

Although realignment was ruled out, the real appreciation (which still had to

ultimately equal p./2h) could only to be achieved through an increase in the level of German

prices relative to price levels in other EMS countries. It is worth noting that, according to

(9), the evolution of the real exchange rate and therefore relative inflation rates is

25



independent of the monetary policies pursued by Germany and the rest of the EMS.

Similarly, (10) shows that the ratio of output in Germany and the rest of the EMS does not

depend on the policies chosen:

(10) y - y* = [13/(1-Bak)][2bhq + bid

Yet output and price levels are affected by policy actions, creating an unavoidable

conflict of interest. The real appreciation required to accommodate unification can be

achieved with many different combinations of price inflation in Germany and the rest of the

EMS. Feasible options include a burst of inflation in Germany and stable prices elsewhere,

a constant price level in Germany and a burst of deflation elsewhere, and moderate inflation

in Germany combined with moderate deflation elsewhere. But, as in any fixed rate system,

monetary policies in Germany and in the rest of the EMS cannot be set independently.

Some countries like France may have thought that, by denying the Bundesbank its

request for a realignment, they could force it to adopt a more expansionary monetary policy,

thereby eliminating the need for contractionary policies elsewhere in the EMS. 23 For its

part, the Bundesbank did not conceal its desire to check inflation at home even if doing so

implied disinflation elsewhere. If we model Germany as the Stackelberg leader and assume

23 An attempt to do so was made in October 1991: French short-term interest rates were
brought below German levels in the hope that the Bundesbank would respond by adjusting
German rates in the same direction. This did not occur: the French move had to be reversed
promptly as capital began to flow out.
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that the rest of the EMS adjusts monetary policy to the its DM rate, we can combine (9) with

(1) through (4) to obtain:

(11) p = cB(bhq - kp + km + bit)

The implications of (9) and (11) are shown in Figure 10. 24 The real exchange rate

must appreciate from q0 to ql in the long run. If Germany's money supply remains

unchanged, the system moves over time from A to B: the required real appreciation is

achieved through inflation in Germany caused by excess demand (or, equivalently,

inadequate supply). The price level in the rest of the EMS may rise or fall.' If instead

Germany uses its leadership to insure domestic price stability, the new long-run equilibrium

is D. The real appreciation is now accomplished through disinflation and recession in the rest

of the EMS. Other EMS countries, since their currencies are pegged to the DM, have no

choice but to import Germany's tight monetary policy.'

[Figure 10 about here]

24 The system is dynamically stable. Once the exchange rate is fixed, dynamics are
provided by the sluggish adjustment of domestic-currency prices.

25 Here the behavior of prices depends on the sign of bh-k alone. This would not be the case
in a model with output spillovers in (2).

26 Indeed, the Bundesbank might pursue an even more contractionary policy, forcing more
radical disinflation on other EMS countries and shifting the new long-run equilibrium to a
point like C.
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A conflict was thus unavoidable once the Bundesbank reaffirmed its commitment to check

inflation and the other EMS countries confirmed their unwillingness to realign.

3. The Outcome

The implication of this model is that stable relative prices were not enough. Prices

and costs in other EMS countries had to decline relative to those prevailing in Germany. As

shown in Figure 11, the other EMS countries in fact succeeded in reducing their inflation

rates relative to Germany's.

[Figure 11 about here.]

Without an empirically calibrated version of the model, unfortunately, it is hard to say

whether the observed changes in relative prices were enough. A way around this problem is

to focus on the quantities which relative prices affect. The GEMU shock, as an increase in

German spending, should have driven up the prices of goods produced and consumed in

Germany relative to those produced and consumed abroad. As an increase in German

investment relative to German saving, it should have weakened Germany's current account

and strengthened those of its EMS trading partners. As an increase in German demand for

the goods of its EMS trading partners, it should have increased profitability in other EMS

countries. If other countries' current accounts in fact weakened, then the prices of their

goods must have fallen insufficiently (risen excessively) relative to the price of German

goods. Similarly, if the profitability of their manufacturing sectors deteriorated rather than

strengthened, price discipline outside Germany must have been inadequate. Absent the

requisite relative price movements, other countries would have had to push up their nominal
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rates along with Germany's in order to restrict domestic demand and maintain external

balance, reinforcing the negative trend in domestic profitability.

Figure 12 therefore displays the profit share in manufacturing (where available) and

the current account of the balance of payments. Italy's deteriorating current account and

business profitability confirm our hypothesis of a competitiveness problem. The evidence for

the U.K. is as ambiguous as before: while profitability suggests an improvement in

competitiveness since ERM entry, the current account shows a relapse in 1992. In the case

of Spain, the profit share holds up nicely after 1988 despite the rise in labor costs, consistent

with the arguments of those who would minimize competitive difficulties. For Finland and

Sweden, profits and the current account both suggest that, by 1992, adjustment to earlier

difficulties was underway. In none of the other countries experiencing an attack (France,

Belgium, Denmark, Ireland) is there evidence of serious problems.

[Figure 12 about here.]

By the fall of 1992, then, adjustment to the GEMU shock was well underway.

Competitive disequilibria were being corrected. Even taking into account the effects of the

GEMU shock on equilibrium relative prices and costs, we conclude like Pones (1993) before

us that while competitiveness problems cannot be dismissed, aside from Italy and possibly

Spain and the U.K., it is hard to find firm support for them, even when one focuses on data

whose behavior takes into account the asymmetric GEMU shock.

In addition, there is the troubling fact of timing. GEMU occurred in 1990 but the

EMS crisis only eventuated in 1992. Markets are forward looking: traders make profits if
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they succeed in anticipating events. It seems peculiar that the imbalances set on foot by

GEMU should only have destabilized EMS parities more than two years after the fact. The

Spanish peseta, for one, was at the top of its EMS band only days before it was attacked. If

the markets perceived that competitiveness problems were evolving over time, traders should

have begun to sell pesetas in anticipation of future difficulties, driving the currency toward

the bottom of its band before the fact. This did not occur.

VI. Inevitable Policy Shifts

In fact, markets may have been more sophisticated, not less, than we have given them

credit for so far. Even if current policies were consistent with the maintenance of ERM

parities, the markets could have been anticipating a shift in future policies. The policies of

austerity required to defend prevailing parities gave rise to growing unemployment (shown in

Figure 13). As unemployment rose, the political or economic cost of maintaining those

policies may have grown too heavy for governments and their constituencies to bear.

Anticipating the inevitable, traders may have sold the currencies of these countries before the

policy shift occurred.

[Figure 13 about here.]

There is much informal evidence consistent with this view. European unemployment

was high and rising on the eve of the crisis. The budgetary austerity required to meet the

convergence criteria forced governments to implement painful measures of fiscal austerity

which elicited howls of protest. The Spanish government proposed reductions in the rate of
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unemployment benefit, for example, provoking labor unrest. In Britain, intense criticism

was levied against the maintenance of high interest rates in the face of an incipient recession.

To analyze this explanation more systematically, we use a one-country version of the

model presented above (with no unification shock). All variables are defined as before.

(12) m - p = ay - bi

(13) y = h(e-p) - kr

(14) i = r + p

(15) p = cy

(16) i = i* + e

As the country is presumed to be small, the foreign price level and interest rate are taken as

constant and normalized to zero. The model reduces to:

(17) e = B[ah(e-p) + (1-kc)(p-m)]

(18) p = Bc[bh(e-p) - k(p-m)}

Figure 14 represents the long-run equilibrium with a money supply mo and an

associated stable convergence path SoSo." The money supply remains unchanged so long as

27 As in the case of the GEMU shock, we assume that B = [b + k(a-bc)]- 1 is positive so that
the system is saddle-path stable. We also treat the exchange rate as the non-predetermined
variable and the price level as the predetermined variable. The convergence path is shown as
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no disturbance occurs. The system rests at point at A with a pegged exchange rate eo=m0 so

long as policy is not expected to change. In this equilibrium the exchange rate corresponds

to the fundamental mo.

In contrast, the expectation that at a future date monetary policy will be relaxed from

mo to m1 implies long run equilibrium at point D. When the markets realize that policy will

change, they attack the currency. This attack exhausts the authorities' foreign exchange

reserves, forcing them to abandon the exchange-rate peg. This attack occurs before the shift

in monetary policy itself; indeed, it may occur as soon as the markets become aware that

monetary policy will change; otherwise there would exist unexploited profit opportunities.

The period of floating befins with a jump depreciation from A to B. Although the monetary

authorities initially keep the money supply unchanged at mo, the knowledge that it will be

raised subsequently to m 1 weakens the exchange rate immediately. Following the jump

depreciation, the exchange rate continues to depreciate along the path BC. Point C

represents the instant when the money supply is increased to m l , just preceding the last phase

in the transition along the path CD.

[Figure 14 about here]

Our third model of the September crisis explains it, then, as a consequence of market

anticipations of an inevitable future shift in monetary policies provoked by rising

unemployment. A complete analysis of this explanation must take cognizance of the fact that

downward sloping which occurs if 1 > kc+ah. None of the conclusions is affected in the case
where 1 < kc+ah and the convergence path is upward sloping.
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governments, in deciding whether to shift to less restrictive policies, presumably weighed the

benefits as well as the costs of the prevailing regime. If the costs took the form of

unemployment, the benefits were presumably associated with qualifying for monetary union.

Thus, anything which reduced the likelihood that this goal would still exist at some future

date should have influenced their calculations.

An implication of this tradeoff is that the stability of exchange rates should be

correlated with the prospects for EMU. This was clearly the case in 1992. The weakness of

the lira dated from the day the negative outcome of the Danish referendum was known. The

lira, the British pound, the Danish krona and the French franc all fell on June 3rd, the first

post-referendum trading day. The Danish "nej" was a surprise; it had not been forecast by

the opinion polls. Initially, it was reported that legal experts saw no way that the Maastricht

Treaty, or even parts of it, could be approved and enacted by just 11 EC member states.29

Doubts were compounded by press reports that confusion over whether the treaty was still

viable in the wake of Denmark's rejection would stoke German doubts about the wisdom of

pressing ahead with EMU. Italian businessmen voiced fears that the result of the Danish

referendum would undermine Italy's resolve to comply with the convergence criteria laid

down at Maastricht.29

28 The main factor disturbing the lawyers was that Maastricht is an amendment to the Treaty
of Rome and is bound by Article 236 of that treaty requiring unanimous approval by all
member states.

29 On German doubts see Financial Times (4 June 1992). Italian fears are reported in FT (4
June 1992), p.3. Or as an article in this same newspaper put it on June 23rd (p.2), "Ever
since the Danes rejected the treaty in a referendum at the beginning of the month,
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Ireland's ratification of the treaty on June 18th did little to change the outlook. The

lira did strengthen slightly once the Irish results were known. But uncertainty remained

about the outcome of the French referendum in September and the implications of the Danish

"nej." 30 Until these questions were resolved, the Financial Times' foreign exchange

columnist wrote in June, "traders will ponder three possible outcomes: that Maastricht

collapses, that eleven of the twelve EC states go ahead with Emu or that there will be a two-

speed Europe in which some states unite their currencies and others do not.'

In August, French opinion polls perturbed the markets on a regular basis. On

Wednesday the 5th, for example, the DM rose against other European currencies as traders

anticipated the release of a negative polling result later in the day. As it turned out, the poll

indicated that a slim majority of French voters favored the treaty, "but the result proved too

inconclusive for most dealers, and the German currency drifted further upwards."'

The turnaround occurred on Tuesday, August 25th, when for the first time a poll

predicted victory for "non" by 51 to 49 per cent. Sterling fell to within 1/2 pfennig of its

floor against the DM, as "the prospect of European monetary union collapsing has become a

strong incentive for investing in D-Marks..." Another poll on August 28th, with an even

businessmen and bankers have been concerned that the process of closer European integration
would be slowed and the resolve of the Italian authorities to tackle the country's deteriorating
public finances would be weakened."

" France's referendum was called by President Mitterrand in the aftermath of the Danish
rejection. He (mis)calculated that a strong "oui" would relaunch the process.

31 Financial Times (20 June 1992).

32 Financial Times (6 August 1992).
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larger negative margin (53 percent), pushed the lira through its floor against the DM and led

to weakness in other EMS currencies. 33 On August 31st, Commission President Jacques

Delors threatened to resign if the French rejected the treaty, warning that a negative vote

would threaten European unity itself, and the pound, lira and French franc continued to slide.

We can more systematically analyze the impact of these events on expectations by

examining the behavior of forward exchange rates. The following figures display daily data

on spot rates, one-year-ahead forward rates, and EMS bands. Figure 15 for Italy is a

graphic reminder of the incomplete credibility of the lira's EMS peg. From 1987 through

early 1989 the forward rate was consistently below the bottom of the band. In contrast to

other EMS currencies, the forward rate was again below the bottom of the band at the

beginning of 1992. This is consistent with the notion that the markets perceived Italy as

having more competitiveness problems than other EMS countries. The forward discount then

grew to sizeable proportions over the summer.

The behavior of the British pound and the Spanish peseta (Figures 16-19) is strikingly

different. Following the two countries' entry into the ERM, their forward rates consistently

remained within the band. Even in the days leading up to the lira devaluation (September 14)

the two currencies' forward rates did not drop out of the band. Again, this is consistent with

our conclusion that, compared with Italy, Britain and Spain's competitiveness problems were

less pronounced.

33 The quote is from Financial Times (26 August 1992). See also Financial Times (29
August 1992), p. 1.
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Equally striking is the fact that four other countries for which there is even less

evidence of competitive difficulties -- Ireland, France, Denmark and Sweden (Figures 18-21)

-- saw their forward rates drop out of the band after the Danish referendum and before

September 14. (For comparison, we also provide data on the rock-solid Dutch guilder in

Figure 22.)

[Figures 16-22 here]

Thus, the explanation for the crisis based on deterministic shifts in future policies

finds considerable support in the data. In particular, it is supported by the correlation

between obstacles to ratification of the Maastricht Treaty and foreign-exchange-market

difficulties. This is suggestive of changes in the balance of costs and benefits of policies

designed to support the exchange rate in order to qualify for EMU -- changes that made a

shift toward more expansionary policies in response to rising unemployment increasingly

likely.

Nonetheless, certain facts sit uneasily with this interpretation. Unemployment was

rising everywhere, not just in those countries that were attacked. Incumbent governments

were weak throughout Europe, not just where speculative crises erupted. While some

countries that were attacked shifted their policies in more stimulative directions subsequently,

others did not. All this leads us to believe that a fourth and final explanation is required

based on multiple equilibria and self-fulfilling speculative attacks.

VII. Self-Fulfilling Speculative Attacks
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The idea that a pegged exchange rate can be successfully attacked in the absence of

any problem with fundamentals, either expected or future, rests on the principle of self-

fulfilling attacks which arbitrarily shift the foreign exchange market between alternative

equilibria. That multiple equilibria can exist in foreign exchange markets was pointed out by

Flood and Garber (1984a) and Obstfeld (1986). An attack can occur even if the stance of

policy is consistent with balance-of-payments equilibrium and the pegged exchange rate is

sustainable indefinitely. Yet, if investors anticipate that monetary policy will be modified as

the result of an attack -- becoming looser than the pre-attack policy -- then capital gains on

foreign assets will be rationally anticipated. It is this ex post validation which makes attack

and no-attack equilibria viable simultaneously.

This model must be clearly distinguished from that of Krugman (1979) and Flood and

Garber (1984b), described in Section V above. That model has a unique equilibrium: the

exchange rate is attacked only if there already exists a balance-of-payments problem implying

the eventual exhaustion of reserves. Equally, the model of multiple equilibria we develop in

this section should be distinguished from the model developed in Section VI. There,

equilibrium is again unique: the exchange rate is attacked only if there exists an anticipated

future balance-of-payments problem inevitably implying the eventual exhaustion of reserves.

Self-fulfilling attacks are different. In the preceding models, the markets merely

anticipate the crisis; in models of self-fulfilling attacks they provoke it. The policy shift is

contingent; it occurs if and only if an attack occurs. In the absence of the attack, there is no
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balance of payments problem, and the current exchange rate can be maintained indefinitely.

But if an attack occurs because market participants rationally anticipate that if (and only if)

attacked, policy will be modified in a more expansionary direction, then the attack can

succeed, shifting the economy to a different equilibrium.

To illustrate these points we again use the single-country model of the preceding

section. But we now assume that central bank policy remains invariant in the absence of an

attack. How events evolve in the event of an attack depends on the central bank's reaction.

We explore, under the assumption of perfect foresight, two alternatives. The first one is the

case of a "wet" central bank which, in the event of an attack, increases the money supply to

ml > mo. The corresponding long-run equilibrium is at point B in Figure 23. Should a

speculative attack occur, there would be an immediate depreciation as the economy jumps

from A to C on the new stable path S I S I . Over time the system converges to B along that

stable path. 34 The attack is self-fulfilling. The currency is weak because of the monetary

authorities' lack of credibility in reacting to the attack.

The second equilibrium describes the case of a "dry" central bank which credibly

commits to react to an attack by contracting the money supply to m 2 < mo. The

corresponding path is shown by the jump from A to E followed by convergence to the long

run equilibrium along the stable path S 2S2 . This second equilibrium will not be observed

34 This trajectory resembles Dornbusch's overshooting result (and there would be
undershooting if the convergence path is upward sloping). Here, however, the money
increase is the perfectly anticipated endogenous response of the central bank to the
speculative attack and not, as in Dornbusch (1976), an exogenous change in the money
supply.
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because under the perfect foresight assumption a speculative attack will not occur when the

exchange rate is expected to appreciate.

[Figure 23 about here]

For this model of multiple equilibria to be compelling, there must be specific grounds

for supposing that it applied to the events of September. There must be an intrinsic reason,

in other words, to have anticipated a shift in policy if and only if an attack occurred. In

fact, incentives for just such a shift were built into the Maastricht Treaty.

The relevant provisions of the treaty are summarized in the appendix. For present

purposes what matter are the so-called "convergence criteria" that must be met by countries

seeking to qualify for monetary union -- particularly the condition requiring a country to

maintain a stable exchange rate (within the normal, narrow EMS fluctuation band) for the

two preceding years without "severe tensions." The downside of this otherwise-judicious

rule is that tensions provoked by the market may disqualify a country for EMU and thereby

introduce scope for self-fulfilling attacks. A speculative attack forcing a devaluation might

disqualify a country from EMU participation. This in turn would remove the government's

incentive to maintain the current policies whose principal benefits resided in qualifying the

country for EMU. A rational government would shift toward more accommodating policies

only if attacked. But the knowledge that it had this incentive to change policy in the event of

an attack provided foreign exchange traders the incentive to undertake it. While the treaty

can be interpreted as precluding EMU membership only by countries that actively sought to

devalue as opposed to those which did so involuntarily, it seems unlikely in practice that
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countries which experienced fatal crises forcing them to realign would be regarded favorably

by the European Monetary Institute (EMI) and the European Commission when it comes time

for them to evaluate conformance with the convergence criteria.'

"Severe tensions" in 1992 would be more likely to lead a government to conclude that

its prospects for participating in EMU had been significantly damaged if two additional

conditions obtain: first, that EMU is likely to begin relatively early, giving devaluing

countries little time to repair their reputations; and second, that countries missing the boat

when it leaves the dock will find it difficult to board later. The timing of Stage III, the

formal start of EMU, is uncertain. The European Commission and the EMI must report to

the Council no later than the end of 1996 on which countries meet the convergence criteria.

If only a minority of EC countries do so, Stage II continues until January 1, 1999, the last

possible date for the inauguration of EMU. Again, the Commission and the EMI must report

in 1998 on which countries satisfy the conditions and will form the initial nucleus of the

monetary union. Other countries may be admitted once it is determined that they satisfy the

conditions.

But if a majority of EC countries are in conformance with the convergence criteria,

Stage III may start earlier. Most commentators have interpreted the provision that the EMI

and the Commission must report no later than the end of 1996 as implying that Stage III will

not commence before that point (i.e. the beginning of 1997). In fact, nothing in the treaty

prevents the EMI and the Commission from reporting earlier in Stage II if they are of the

35 We return to this point in Section XI below.
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view that a majority of countries satisfy the convergence criteria. In theory they could report

on January 2nd, 1994, the second day of Stage II, using the performance of countries during

Stage I as their basis for concluding that the convergence criteria were satisfied.

Theoretically, nothing prevents Stage III from beginning as early as next year.'

Moreover, an implication of the convergence criteria is that initial participation may

be determined by laxer conditions than subsequent application. This argument is spelled out

by Alesina and Grilli (1993). They show that once a subset of EMS countries sharing a

preference for relatively low inflation forms a monetary union, they may resist enlarging it to

include other countries preferring higher inflation, since this may drag up the union's

common inflation rate, rendering the initial members worse off. This can be true even when

every country would be better off with a Community-wide monetary union than with no

monetary union at al1.37

To summarize, the model of this section shows that self-fulfilling attacks can occur in

theory. The events of the summer of 1992 confirm that they can occur in practice. In

particular, the Maastricht Treaty's provisions regarding membership and starting date for

36 The dominant view in 1992 was that the earliest date of real importance was January 1st,
1997. The procedure for early start-up was seen as a diplomatic gesture toward France with
little chance of activation. If this is correct, it tends to weaken the self-fulfilling-attack
explanation but can be used to winnow scenarios for the future of EMU enumerated in our
concluding sections.

37 Alesina and Grilli's model is based on a number of strong assumptions, notably that the
common inflation rate of the EMU will be chosen by the median voter, with one vote per
country. It nonetheless makes a useful point that the early entrants may reap most of the
benefits of EMU without admitting the laggards and that, insofar as the latter have different
characteristics, the former may erect barriers to subsequent accession.
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EMU created scope for self-fulfilling attacks. Whether certain EMS countries also had

competitiveness problems will continue to be debated. Our point here is there was good

reason to anticipate a speculative crisis even in their absence.

VIII. A Survey of Foreign Exchange Markets

We have proposed four (not incompatible) interpretations of the September crisis. The

first two explain it in terms of current fundamentals. Countries suffered either overt

competitiveness problems due to persistent divergences in national inflation rates or hidden

competitiveness problems due to their failure to realign or deflate relative to Germany in

response to the GEMU shock. The third interpretation emphasizes expected future rather

than current competitiveness problems. Divergences in prices and unit labor costs were

suppressed, but rising unemployment created anticipations of a future policy shift. The fourth

interpretation stresses that a speculative crisis could have occurred even in the absence of

competitiveness problems -- either current or future -- since the incentives built into the

Maastricht Treaty provided scope for multiple equilibria and self-fulfilling attacks.

Given four interpretations, it seems natural to ask market participants which ones

informed their actions. In the second half of February 1993, we therefore administered a

mail questionnaire to all European traders listed in The Currency and Instrument Directory

(1993). 38 While some dealers may not be listed in this directory, it appears to come close

sa The questionnaire was sent only to the Heads of Trading Rooms or to Senior Traders, not
to each individual in the same financial institution. Still, in more than 50 percent of the cases
two questionnaires or more were sent to a particular financial institution.
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to representing the population of foreign-exchange traders. We sent out 560 questionnaires

and received 132 responses, a respectable response rate for a mail survey. The results are

tabulated in Tables 3 through 7.

The survey responses provide some support for all four interpretations but, we would

argue, the balance of sentiment supports anticipated future policy shifts and self-fulfilling

attacks. In Table 3 we tabulate answers to the question, "What in your opinion was the most

important factor in making changes in EMS currencies likely?" Many respondents checked

more than one alternative. Yet inflation, the source of speculative attacks in models

emphasizing current fundamentals, is not one of the most popular answers.

An exception to this generalization is Germany. The response that German inflation

made a realignment likely must be interpreted differently than concern over inflation in other

countries, since the DM, rather than one of the currencies attacked, was the strong currency

against which the others were devalued. Emphasis on German inflation is properly taken as

an indication that traders anticipated high interest rates and tight money which would

exacerbate unemployment in other EMS countries. This interpretation is supported by the

stress respondents placed on the high level of German interest rates, which heightened

deflationary pressure and unemployment in other countries, again increasing the likelihood of

a future policy shift.

[Tables 3 and 4 about here]

Only 22 percent of the respondents claim to have been expecting a realignment before
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the Danish referendum." This confirms our point (in Sections IV and V above) that the

timing of the 1992 attacks does not fit easily with interpretations emphasizing current

fundamentals. The importance respondents attached to the two referenda supports, as we

explained above, the third interpretation emphasizing rising unemployment and future policy

shifts.

[Table 5 about here]

Once the initial attacks occurred, the relative importance traders attached to different

factors could have changed. Fundamentals could have become increasingly important, for

example in countries like Ireland that traded heavily with the first EMS countries forced to

devalue.' Alternatively, lack of confidence in EMS currencies could have spread

contagiously. Responses that "the markets had tasted blood' (realized that there were profit

opportunities to be made)" are consistent with this view. Tables 6 and 7 suggest that factors

other than fundamentals appear to have dominated considerations of trade and

competitiveness. Not surprisingly, competitiveness played a larger role in spillovers within

the EMS than in spillovers from the Nordic countries to the EC.

[Tables 6 and 7 about here]

We think that this survey sheds considerable light on what happened during the

" There may be reason to think that some respondents exaggerated their foresight. This
bias works in favor of our argument by suggesting that even fewer than the 22 per cent who
claimed to have anticipated a realignment before the Danish referendum really did so.

40 per cent of Ireland's exports went to EMS countries which had been forced to realign
by the end of 1992. These and the following figures on trade shares are for 1991, from the
IMF's Direction of Trade Yearbook (1992).
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September crisis. The emphasis respondents placed on inflation suggests that fundamentals

played some role; it is no coincidence, in other words, that the Italian lira was first to be

attacked, followed by sterling and the peseta. But fundamentals do not explain the timing or

course of the attacks. Whether the markets forced a change in policy or simply anticipated it

remains an open question. One fact points in the direction of the former: in enumerating

what factors they consider when assessing the prospects for a particular currency,

unemployment was one of the dealers' least popular answers, as if they attached relatively

little weight to the possibility that a deteriorating employment situation would inevitably force

a government to abandon its defense of the currency.

VIII. Life Without Capital Controls

This section makes two points about life without capital controls. The first one is that

the absence of controls renders official foreign exchange reserves, if not redundant, then

nearly so. Reserves are dwarfed by the resources that markets can bring to bear. This in

turn implies the need for very high interest rates to defend an exchange rate when the

markets attack it. The second point is that these high interest rates can have a serious

negative impact on economic activity, the government budget, the housing market, and the

stability of the financial system if they are maintained for extended periods. And in a

foreign exchange market with multiple equilibria, they may have to be maintained at high

levels indefinitely.
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1. Market Pressures

The Bank for International Settlements recently published the preliminary results of a

survey of foreign exchange markets undertaken last April. It found that daily turnover on

foreign exchange markets exceeds $1 trillion, more than the total official foreign reserves of

all IMF member countries combined.' These numbers dwarf the otherwise-impressive

quantities of intervention in which the EC countries engaged during the crisis: $46 billion in

July and August, $228 billion in September and October.'

Relative to reserves, then, the supply of speculative capital is in effect perfectly

elastic. Under these circumstances, only very high short-term interest rates may prevent the

exhaustion of foreign exchange reserves. Table 8 illustrates the point for various devaluation

expectations. It shows that to offset a 10 per cent devaluation expected to occur in 10 days

with 90 per cent probability, risk-neutral investors will require annualized interest rates of

762 per cent.' It is not surprising in this light that Sweden was forced to raise its

overnight rate to an annualized 500 per cent at the peak of its crisis.

[Table 8 about here]

Are countries at the mercy of the markets, or can capital controls increase their room

for maneuver? Survey respondents attached surprisingly little importance to the presence or

41 Economist (16 September 1992), p.90.

42 Alogoskoufis (1993). All of the above refer to estimates of gross intervention.

43 These rates are calculated on the simplifying assumption that foreign assets are not
interest bearing. Since interest rates on DM bank deposits were on the order of 7 per cent
for 30 days, this approximation makes very little difference.
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absence of controls (Table 4): nearly half listed as unimportant the fact that reserves are

insufficient now that controls have been removed. Yet, there is at least circumstantial

evidence that capital controls play a significant role. Of the countries subjected to the

fiercest attacks, none of those which were forced to leave the ERM maintained capital

controls. In contrast, all of those countries which managed to realign and remain within the

ERM still had controls in place. Ireland, moreover, removed its controls on January 1st,

1993 and was forced to realign shortly thereafter.

Further evidence is provided by deviations from covered interest parity, a standard

measure of the magnitude of controls. In Figures 24 to 27 speculative attacks are easily

identifiable and confirm that very substantial insulation between on- and off-shore interest

rates on comparable assets was enjoyed by countries maintaining controls." Ireland, one of

the few EMS countries to retain significant capital controls in 1992, serves as an example:

at the time of the crisis controls allowed domestic interest rates to be nearly 80 (annualized)

percentage points lower than would they have been in their absence (Figure 27.)

In response to our argument that controls play an important role in supporting pegged

" Figures 24 and 25 display the difference between interest rates on comparable assets in
London -- where interest rate parity holds -- and in Paris and Rome, where controls applied.
Figure 26 displays the difference between returns on the commercial Belgian Franc - pegged
and therefore expected to depreciate at the time of attacks - and the financial franc - which
floats freely. Figure 26 reports deviations from covered interest parity on the Irish Punt.
Note that covered interest differentials can remain even in the absence of controls due to
transactions costs, information costs, differential default risk on assets denominated in
different currencies, and expectations that capital controls may be reimposed before the
interest-bearing assets mature (Frankel and MacArthur 1988), although their magnitude
should be relatively small.
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exchange rates, it might be objected that France and Denmark, which did not have controls,

were also attached but were not forced to devalue. This is not as hard as it might appear to

reconcile with our conclusion, for there is an alternative to controls: unlimited intervention

by other countries. Both Denmark and France were recipients of massive (effectively,

unlimited) support by the Bundesbank, as we analyze below.

[Figures 24-27 about here]

2. Costs of Defense

Sufficiently high interest rates should be capable of rebuffing even the most concerted

speculative attack. If so, then understanding the crisis requires an explanation for why some

governments refused to hold interest rates at high levels. Market participants clearly

recognized that high interest rates were painful, as responses to our survey showed (Table 4.)

The question is through what channels this pain was experienced.

In this section, we consider four potential effects of high interest rates: on economic

activity, on the housing market, on the banking system, and on the budget. In all four cases,

even stratospheric interest rates like Sweden's 500 per cent overnight rates have relatively

small effects so long as they are maintained for short periods. Only when high rates are

maintained for extended periods does the pain prove intolerable.

Critically, however, when the potential source of instability is multiple equilibria in

the foreign exchange market, it may be necessary to maintain high rates for extended

periods. This is what governments concluded was intolerable in the final months of 1992.

A. Impact on Economic Activity
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Criticism of high interest rates on the grounds that they depressed economic activity

was rampant in the fall of 1992." This is of course the standard reason that governments

are thought to dislike high rates.

The upward pressure on short-term interest rates starting in 1990 was considerable.

But in terms of the determinants of investment activity and other macroeconomic aggregates,

long-term interest rates are likely to matter more. The upward movement of long-term

nominal rates was minimal, as shown in Figure 10 above. Because there was little reason to

expect a change in inflationary expectations over long horizons, the figure provides a

reasonable picture of the evolution of long-term real rates. Thus, insofar as changes in

interest rates exercise their real effects through standard macroeconomic channels, it would

appear that their effect on the European economy remained minimal. Only if the rise in

interest rates was expected to be long-lived and thereby to impact on the entire terms

structure would one expect to see activity dramatically affected.

B. Impact on Mortgage Interest Rates 

In Britain and Ireland, mortgage interest payments are indexed to money market

rates.' Hence higher money market rates can impose a significant cost on homeowners.

Assume a mortgage rate of 10 per cent. If the money market rate rises to 20 per cent for 2

' See, for example, on Ireland, Financial Times (14 October 1992), p.2.

" Arrangements are similar in Sweden: when the Swedish central bank raised its marginal
lending rate from 16 to 75 per cent in the second week of September, the banks announced
that they were raising home loan rates by 5 percentage points to 22.5 per cent, short-term
property loans by 3.5 points to 21 per cent. Since approximately 85 percent of them are not
indexed the blow was quite limited.
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weeks, then the annual mortgage rate (computed as a geometric average of monthly rates and

adjusted yearly) rises to 10.3 per cent. If the overnight rate rises to 100 per cent for two

weeks, the annual mortgage rate rises to 12.8 per cent. These are significant but not

intolerable costs.

If, however, defense of the currency requires high money market rates to be

maintained for longer, the impact on mortgage rates can be dramatic. Even a relatively

"modest" money market rate of 20 per cent maintained for three months raises the annual

mortgage rate to 12.4 per cent, while a 100 per cent interest rate lifts it to a punishing 27.7

per cent. Higher mortgage rates can in turn have a predictable negative effect on the housing

market. Unless the authorities believe that high interest rates will succeed quickly in

repelling a speculative attack, they may hesitate to pursue this option because of the screams

of homeowners.'

C. Impact on the Budget

Equally important for some countries is a third channel through which high interest

rates affect the economy: the government budget. Interest rate increases can have a

significant impact on the budgetary position in countries with high debt-GDP ratios. In

Italy, for example, where the debt-income ratio exceeds 100 per cent and significant amounts

of debt are short term, every percentage point increase in the Banca d'Italia's discount rate

' Revealingly, in the British case mortgage lenders welcomed sterling's departure from the
ERM on the grounds that it heralded lower interest rates and begged the government not to
reenter the mechanism. Financial Times (18 September 1992), p.5.

50



adds 13 trillion lire to the budget deficit.48

In addition, there is the danger that higher interest rates will transform the exchange

rate crisis into a debt crisis. The average maturity of the Italian public debt is three years.

Gross debt issues amount to more than 50 per cent of GDP each year 49 Any hint that the

budget deficit is about to widen significantly due to increased debt-service costs could alarm

bondholders and make the next round of financing perilous.'

But again, the duration of the interest rate increases is critical. If rates rise only

temporarily, the increased debt-service burden is relatively modest. Indeed, assuming a

manageable debt-service burden, a temporary increase in rates can make absorbing new

issues more rather than less attractive due to their temporarily high yield.

D. Impact on the Banks

A final channel through which high interest rates can adversely affect the economy is

by destabilizing the banking system. High central bank lending rates increase the cost of

credit to commercial banks. This undermines bank profitability and capital adequacy, in the

worst case requiring the government to bail out the banks. Bailouts shift the cost of

stabilizing the banking system onto the government balance sheet, with negative implications

48 Financial Times (22 July, 1992), p.2. Financial Times (4 August, 1992), p.14 reports
estimates that every point on short term interest rates, as opposed to the discount rate, adds
15 trillion lire. These estimates assume that the higher interest rate is maintained for at least
two years. Private communication with Pierluigi Ciocca.

49 La Lettre du CEPII (January 1993), p. 1.

50 For models of debt runs, see Alesina, Prati and Tabellini (1990) and Giavazzi and Pagano
(1990).
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for inflation, the current account, and ultimately exchange rate stability. When asked why

central banks gave up defending certain currencies, two thirds of survey respondents thought

important or very important worries that further interest rate increases would destabilize

banking systems (Table 4).

Evidence of the difficulties of European banks is provided in Figure 28. It reports

the difference between the number of banks whose financial status is up- and down-graded by

International Bank Corporate Analysis, a rating agency based in London. The deteriorating

financial condition of EC banks is evident in the fact that the numbers are consistently

negative. The difference in numbers of down- and upgradings peaks in May of 1992,

immediately preceding the first phase of the crisis, in the subsequent September following the

rise in discount rates and again the following November. This is suggestive of a correlation

between the interest-rate policies pursued to defend EMS parities and the difficulties of the

banks.

[Figure 28 about here]

Again, however, that impact is likely to be powerful only if rates are held at high

levels for extended periods. And both commercial and central banks found ways of softening

the effects. In Sweden, for example, where overnight rates were raised to an annualized 75

and then 500 per cent, the Riksbank employed a graduated ladder of interest rates. Each

bank has its own interest rate scale which is set according to its capital. In September only

SKr1.6 billion of the SKr46.6 billion of bank borrowings from the central bank bore the

highest ("marginal") interest rate. The average overnight lending rate was 23 per cent for
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banks borrowing from the central bank when the marginal rate was 75 per cent, and 50 per

cent when the marginal rate was 500 per cent.'

In France, as in Sweden, resident commercial banks were spared the full blow of the

increase in short-term rates to more than 20 per cent. They enjoy privileged access to the

Bank of France's biweekly allotments, on which the rate was not raised. This -- along with

strong moral suasion by the authorities -- explains the differential between the London and

Paris rates on the franc (the London rate soared relative to that prevailing in Paris with a

differential of nearly five percentage points opening up at the height of the crisis).'

Another way high interest rates may destabilize the banking system is through their

impact on the property market. If high interest rates are maintained for an extended period,

the consequences can include weak demand for loans, an increase in the number of

foreclosures, and a further decline in property prices -- all of which would be bad news for

the banks. Again, none of these effects is likely to operate powerfully if the increase in

interest rates is short-lived.

51 The first figure is from Financial Times (11 September 1992), p.2, the second from the
Riksbank. For an excellent analysis of the Swedish crisis, see Horngren and Lindberg
(1993). The Swedish Riksbank also provided its banks and financial institutions with a large
number of special facilities at much lower rates (Riksbank, Annual Report 1992:4, p.20).

52 Still, there is no doubt that banks suffered. The French bankers association asserts that
holding the prime rate to 10 per cent when overnight money and even three-month interest
rates commanded 12 per cent was costing the bankers FFr300 million ($54 million) a month,
a number to be compared to the value of the commercial banks' demand and time deposits
(about Ffr3.9 billion). It has been suggested that the banks, rather than incurring the wrath
of the government by raising lending rates, refused to lend at all. Financial Times (3
October 1992), p.2.
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E. Implication

Our analysis of the four channels through which high interest rates affected the

economy points to the same conclusion: stratospheric rates are tolerable for short periods but

if maintained for long they become impossible to bear. If European central banks stopped

defending their exchange rates, they must have grown convinced that their high interest rates

would prove impossible to reduce quickly.

The Swedish case is illustrative. Toward the beginning of the crisis, the Riksbank

raised its marginal rate to 500 per cent. But the reserves that had been lost during the crisis

did not flow back in as soon as the crisis passed, even after turbulence in other markets died

down. When capital again flowed out in November (the total outflow during one week

reached Kr 158 billions, in comparison with an outflow of Kr 60 billions in September), it

would have been necessary to ratchet rates back up, without any assurance that it would stop

the hemorrhage of reserves which had not been reconstituted." At this point the Riksbank

stopped defending the krone.

That a short period of high interest rates would not permanently curtail adverse

speculation is an implication of the existence of multiple equilibria. High rates could defer

the speculative attack so long as they are maintained, as explained in the discussion

surrounding Table 8 above. But as soon as rates are lowered, the markets have the same

incentive as before to attack. Once they do, the exchange rate depreciates as the government

shifts to a more accomodating policy. In the presence of multiple equilibria, interest rates

s3 	 Annual Report, 1992.
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therefore have to be maintained indefinitely at high levels to stabilize the exchange rate.'

This is what central banks were unwilling to tolerate in 1992.

IX. The Political Economy of the Crisis 

Hence, stratospheric interest rates could be used to defend exchange-rate pegs at best

to a limited extent. The only means availabe of defending the pegs was unlimited foreign

support.

1. Did Countries Expect Unlimited Support?

Foreign support, after all, was supposed to be what distinguished the EMS from other

fixed exchange rate arrangements. It featured a "Very Short-Term Financing Facility" (first

established in 1972 as part of the "Snake," the failed attempt to stabilize intra-European

exchange rates that had preceded the EMS). The VSTF is a corollary of the obligation to

intervene when a currency reaches the edge of its fluctuation band." When a bilateral

exchange rate reaches the maximum permissible distance from its declared central parity

(2.25 per cent in the normal EMS band, 6 per cent in the case of the wider band temporarily

54 Insofar as reserves have fallen in the course of previous crises, it may be necessary to
ratchet domestic rates up to even higher levels.

55 Amounts lent under the provisions of the VSTF must be repaid with interest within 75
days of the end of the month in which the intervention took place, but the loan can be
renewed automatically for three months, and conditionally for another three months. More
details on the mechanics of these operations are provided by Giavazzi and Giovannini (1989),
pp.38-39. Prior to the Basle-Nyborg Agreement of 1987, the repayment period was 45 days.
Central banks can also use the VSTF for intramarginal intervention, but in this case access is
not automatic.
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accorded some new entrants to the system), both central banks concerned are required to

intervene. While the strong-currency country might in principle purchase third currencies in

exchange for its own currency, it was agreed when the EMS was established that

interventions should be conducted in the currencies concerned. According to the EMS Act of

Foundation (more precisely, European Council Brussels Resolution Art. 3.7, 5 December

1978),

"Interventions shall in principle be effected in currencies of the
participating central banks. These interventions shall be
unlimited at the compulsory intervention rates." (Document 8,
Section I, Article 2.2)

Moreover, the EMS agreement gave countries reason to expect unlimited support

when their currencies fell to the bottom of the band. Again, the Act of Foundation is

unambiguous:

"To enable interventions to be made in Community currencies, the
participating central banks shall open for each other very short-term
credit facilities, unlimited in amounts." (Document 8, Section II,
Article 6.1)

The VSTF worked to the satisfaction of all concerned until 1992. Many of the 11

realignments that took place between 1979 and 1987 occurred in the midst of incipient crises

which were contained temporarily by large scale intervention organized under the provisions
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of the VSTF until an orderly realignment could be arranged (Mastropasqua et al., 1988).

2. Why They Should Have Known Better

With hindsight, it is obvious that no central bank would ever commit unconditionally

to unlimited lending. 56 The question is how a presumption to the contrary could have come

about. Otmar Emminger, the Bundesbank Governor who signed the EMS Act, had obtained

beforehand from the government of the German Federal Republic a clause permitting the

Bundesbank to opt out from these responsibilities. Emminger apparently saw nothing

peculiar about this arrangement as he recalls it in his memoirs:"

Of particular importance for us were the agreements between the
Government and the Bundesbank, especially concerning the
underpinning of the Bundesbank's autonomy with regard to
monetary policy. These agreements have been summarized in a
letter written by me and addressed to the Federal Government in
November 1978. Its essence was as follows:

(a)...(b)

c) The autonomy of the Bundesbank in monetary policy would
be particularly be put in jeopardy if strong imbalances with the
future EMS resulted in extreme intervention obligations which
would then threaten the value of the currency. This would
make it impossible for the Bundesbank to carry out its legal
obligations. Referring to repeated assurances from the
Chancellor and the Finance Minister, the Bundesbank is starting
from the premise that, if need be, the German government will
safeguard the Bundesbank from such a situation of constraint,

56 	 analogy with the domestic lender of the last resort function suggests that a central
bank will demand the right to choose whether to bail out an insolvent or illiquid institution
and will insist on oversight privileges in return.

" What follows is from Emminger (1986), pp.361-362.
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either by a correction of the exchange rate in the EMS or, if
necessary, by discharging the Bundesbank from its intervention
obligations.

The decisive factor regarding the policy of stability was without
a doubt the intention to keep the Bundesbank's intervention
obligations to an acceptable minimum."

The government acquiesced. Economics Minister Otto von Lambsdorff went to the

Bundestag on December 6, 1978 and stated:

"The adjustment of the exchange rate has always been the
responsibility of the Government and not of the Bundesbank.
The Bundesbank has the responsibility to intervene, and the
option not to intervene if it is its opinion that it is not able to do

1'58SO.

For many years this distinction was incompletely appreciated. Through the early

years of the EMS, capital controls and realignments obviated the need for unlimited

intervention. Things were different in 1992, when neither capital controls nor the

realignment option remained. What happened once the crisis started building in June

necessarily remains a matter of speculation. There is no question that the Bundesbank

initially responded by intervening in support of the lira, acquiring some $4 billion of foreign

exchange. It then grew worried over its ever-growing reserves (some DM 92 billions in

September 1992 alone.) By early September its target monetary aggregate M3 was rising at

an annual rate of nearly 10 per cent (far above the 3.5-5.5 per cent target range).

58 Emminger (1986), pp.361-362.
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3. The Bundesbank's Objectives

Accurately characterizing the Bundesbank's objectives is crucial to understanding the

political economy of the crisis. Those objectives have always been clearly and consistently

stated. As early as 1990, it was the Bundesbank's view that:

"To the extent that the stability of exchange rates or even the
pronounced strength of a number of partner currencies that do
not belong to the "hard core" of the EMS can be explained
essentially by inflation-induced higher rates of interest, it can
basically be justified only if it is consolidated by a domestic
economic policy that is durably geared to stability. If success is
not achieved in coping with the structural causes of inflation
within a reasonable period of time, it will probably become
increasingly difficult over the long term to avoid having
recourse to exchange rate adjustments."59

GEMU brought these conflicts to a head. The Bundesbank dutifully asked for a DM

appreciation. When rebuffed, it correctly warned that exchange rate adjustments were

unavoidable. As pressure built in the summer of 1992, it responded initially by fulfilling its

intervention obligations. But doing so heightened the conflict between two of its priorities:

safeguarding the EMS and maintaining price stability. On Friday, September 11th, after a

day of massive and unprecedented Bundesbank purchases of lira, Chancellor Kohl travelled

to Frankfurt to meet with Bundesbank officials and discuss the dilemma. Given the 1978

agreement with the Federal Government, it is plausible that the Bundesbank, meeting the

Chancellor in the midst of a concerted attack, invoked its right to limit its intervention on the

59 Annual Report of the Deutsche Bundesbank for the Year 1990, p.66. We thank Otmar
Issing for bringing this quotation to our attention.
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grounds that doing otherwise, given foreign resistance to realignment, might threaten price

stability.

This conjecture is supported by the fact that over the following weekend Bundesbank

President Helmut Schlesinger sought to arrange a general realignment of EMS currencies in

return for a reduction in German interest rates.' The Italians are known to have been

reluctant to devalue, as were the British and the Spaniards when sounded out a couple of

days later. Notwithstanding their recalcitrance, unlimited non-sterilized interventions and

loans through the VSTF could have in principle succeeded in supporting the existing parities

But, by denying its request for a DM revaluation, the other ERM member countries

subjected the Bundesbank to demands for intervention incompatible with its commitment to

monetary stability.

With hindsight, common sense suggests that a commitment to unlimited intervention

is not time consistent.' The September crisis simply brought to the surface an obvious

fact: the "New EMS" -- no realignments and no capital controls in the face of even the

possibility of divergent national policies -- was unsupportable.

What remains to be dealt with the question of why, of all the currencies attacked,

only two -- the Danish krone and the French franc -- escaped unscathed. One interpretation

is that the Bundesbank provided more extensive support for these than for other EMS

For a detailed account of these negotiations see Financial Times, December 12-13, 1992.

el While a central bank might commit to this ex ante, it would have strong incentives to
renege ex post. A few early commentators on the EMS Act (viz. Vaubel, 1978) emphasized
this point. For further discussion see Begg and Wyplosz (1993).
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currencies. The Bundesbank has long been a strong supporter of the "coronation theory,"

according to which monetary union is the last step in a long process of convergence of

national monetary policies. A possible implication of the coronation theory is that France

and Denmark had already established their commitment to convergence and hence were

worthy of support. As members of the "convergence club," France and Denmark had

inflation rates even lower than Germany's. Certain other countries that had made less

progress on convergence may have been deemed less worthy of support.

In light of its commitment to domestic price stability, the Bundesbank simply did not

have the latitude to provide unlimited support to all EMS currencies. It logically attached

priority to the defense of certain currencies like the franc and the krone. In addition to their

membership in the "convergence club," France and Denmark were pivotal countries

politically. France's participation in the monetary union was essential to prevent the latter

from degenerating into a DM area and denying Germany the political and diplomatic

concessions (like a Community foreign policy) she desired as her quid pro quo for EMU.'

Denmark remained (along with the UK) one of only two EC countries that had not yet

ratified the Maastricht Treaty. To withdraw support for the krone at a time when the Danish

government had initiated a second campaign to secure ratification might have torpedoed the

entire EMU process.

In comparison, Italy, Spain and Portugal neither played such a critical role politically

62 For a further analysis of this issue-linkage interpretation of the political eocnomy of
EMU, see Garrett (1993) and Eichengreen and Wyplosz (1993).
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nor clearly belonged to the EMS's "hard core." The first statement also applies to Ireland,

the second to the UK. It is logical therefore that the Bundesbank would have devoted its

scarce resources to other currencies first.

There is a further hypothesis: that the Bundesbank saw in the crisis the opportunity to

shape a monetary union more to its liking -- specifically, one purged of its weaker members.

Supporting this view is a disquieting pattern of public statements by Bundesbank officials.°

a. On August 25, Reimut Jochimsen, a member of the Bundesbank's

policymaking council, suggested that a realignment could be in the offing;

b. On August 28, Johann Wilheim Gaddum, a member of the seven-man

permanent directorate, expressed the view that there was no reason to cut German interest

rates;

c. On September 10, "anonymous sources" within the Bundesbank suggested

that the pound should be devalued;

d. On September 15, newspapers reported sources in the Bundesbank as

suggesting that a sterling devaluation could not be ruled out;

e. And on September 16, Helmut Schlesinger was widely quoted as saying

that Europe's financial difficulties remained unresolved.

Until the relevant memiors and records are published, this hypothesis cannot be tested

for lack of data. The above simply could be dismissed as ill-advised statements in the heat

63 FT (17 September 1992).
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of battle. What is clear, in any case, is that it was not realistic to expect adequate support

given the size of the attacks made possible by fully liberalized markets. Equally clear is that

governments should not expect to receive unlimited and unconditional support in future EMS

crises.

XI. The Way Forward 

The September 1992 crisis confirmed an elementary but strangely neglected principle

of international economics: the incompatibility of pegged exchange rates, monetary policy

independence, and full capital mobility. In drawing implications for the transition to EMU,

it is essential to bear in mind that this "first best" is ruled out. Any workable solution will

have to sacrifice at least one of these three disiderata and as a consequence will inevitably

meet with objections.

In this last section we present six options for the future, proceeding from the least to

the most likely.

1. Attempting to Proceed as Before

The first alternative is to attempt to proceed as before, in the belief that future

disturbances as severe as GEMU are unlikely. EMS countries, in this view, can simply

rededicate themselves to harmonizing their macroeconomic policies, and exchange rate

stability will follow. Our analysis makes clear that the events of September were more than

a delayed reaction to a one-time shock. In addition they reflect intrinsic sources of instability

that are still very much present. There remains ample scope for self-fulfilling speculative
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attacks to repeatedly destabilize the EMS. Neither the absence of extraneous shocks nor

policy convergence can rule out self-fulfilling attacks. If this is the correct way of viewing

the events of September, then proceeding as before is not feasible.

2. Proceeding as Before But With More Realignments

The Bundesbank's own preference would be to proceed as before but with more

realignments to compensate for policy divergences. But, as explained in our discussion of

escape clauses and robust monetary rules, periodic realignments are problematic when capital

markets are free of controls. If there is one clear lesson of the September crisis, it is that

markets anticipate events. Central banks that believe they can peg the exchange rate for

significant periods and then change it discretely overlook this elementary fact.

A variant of this approach is more "continuous realignments" -- that is, shifting the

band without discretely changing the exchange rate and thereby allowing the rate to fluctuate

over wider range. As explained in Section III, this is likely to aggravate credibility

problems, since the markets will have reason to doubt that the authorities are committed to

supporting the exchange rate when it approaches the edge of the existing band. Insofar as

more frequent shifts of the band allow the exchange rate to fluctuate over a wider range, this

option creates the same objections as generalized floating, which we consider below.

3. A Shotgun Wedding Between Germany and France

Marginally more likely is a shotgun wedding (perhaps the better analogy would be an

elopement) between Germany and France. If the two countries credibly commit to close

harmonization of monetary policies and to unlimited intervention of whichever currency

64



weakens, the DM-franc rate could provide a stable core to which other Northern European

currencies could attach themselves.

The idea of a de facto monetary union centered on Germany is not unprecedented.

For ten years now the Netherlands has foresaken monetary sovereignty in order to peg the

guilder to the franc. More recently, Belgium, Denmark, and Austria (not yet an EC

member) have adopted Dutch-style policies. Once France and Germany establish a formal

pact, Belgium, Denmark and the Netherlands could quickly join. Much like the EC grew

from a core group of 6 countries to 12, what started as an alliance between two of the

leading monetary powers of Europe could eventually encompass most of the continent.

The problem with this scenario is that, in contrast to the de facto monetary union

between Germany and the Netherlands (and the more formal union between Belgium and

Luxembourg), a Franco-German marriage would not be a union of one large and one small

country, where the latter delegated all control over household finances to the dominant

marital partner.' Germany is unlikely (to put the point mildly) to grant seats on the

Bundesbank's board to Bank of France officials. France will not soon give Germany control

of its macroeconomic policies, in the absence of which unlimited intervention is unacceptable

to the Bundesbank. The Maastricht Treaty creates a broader institutional framework and

safeguards within which some such compromises and tradeoffs should be palatable. Outside

" Luxembourg openly delegates control of its monetary policy to Belgium, while the
Netherlands does so de facto with Germany. This asymmetry in the size of cooperating
countries may imply that exchange rate stabilization can be effected in North America
without resorting to monetary union, assuming such stabilization eventually becomes
necessary in conjunction with NAFTA, as we suggest below.
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it they remain unacceptable, as Helmut Schlesinger made clear in speech last March 30th.65

Absent institutional innovations of this sort, a commitment to stabilize the DM-franc rate can

always be abandoned or reversed. Under these circumstances, statements that the two

governments "desire" or "intend" to stabilize the rate, however earnest, will not be regarded

as credible.

4. An Early Two-Speed EMU

Credibility requires an institutional framework like that attempted by the Maastricht

Treaty. But revising that treaty would require several years of intergovernmental

conferences and yet more years for ratification. If the timetable is to be accelerated,

therefore, this must be done within the confines of the existing treaty. The treaty is

commonly read as preventing the initiation of Stage III (full monetary union), before January

1st, 1997. But as we explained above, nothing in principle prevents the EMI and the

Commission, who must report before the end of 1996, from reporting as early as the

beginning of next year. The treaty only states that Stage III must begin after Stage II, and

that Stage II begins on January 1st, 1994.

That a majority of EC countries must satisfy the convergence criterion requiring two

years of exchange-rate stability might seem to be the binding constraint on an early start. Of

the 12, only France, Germany, Belgium, the Netherlands, Luxembourg and Denmark will

have displayed two years of exchange rate stability at the beginning of 1994 (assuming no

additional unforeseen events). Greece, a non-EMS country, is not a candidate, while Italy

65 FT (March 30, 1993), p.2.
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and the UK would first have to re-enter the ERM and then wait for two years. Whether a

majority of EC countries can be said to satisfy this criterion therefore hinges on the

evaluation of Ireland, Portugal and Spain. The relevant protocol to the treaty states that "the

Member State...[must have] respected the normal [2 1/4 per cent] fluctuation

margins...without severe tensions for at least the last two years before the examination."

This would appear to rule out Ireland's participation before early 1995 and Spain and

Portugal's for at least two years (since they have both retained the wider margins of

fluctuation). But the protocol continues, "In particular, the Member State shall not have

devalued its currency's bilateral central rate against any other member State's currency on its

own initiative for the same period" (emphasis added). The "on-its-own-initiative" proviso

might provide a loophole through which Ireland could slip and deliver the required

majority.66

But strong-currency countries like Germany would allow this loophole to determine

the starting date of EMU only if it was crystal clear that the Member State(s) in question

satisfied the other convergence criteria. Projections for 1993, assuming no GDP growth in

EC countries, show no country satisfying both the debt and deficit requirements. Unless

these positions change dramatically, it seems unlikely that the "own initiative" loophole

would be allowed to determine the outcome.

66 The prospective expansion of the Community cannot relax this constraint. Austria comes
close to satisfying the convergence criteria, but its application is being processed in parallel
with those of Finland and Sweden, which do not. EC procedures make it virtually
impossible to expedite the admission of one and not the others.
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5. More Exchange Rate Flexibility

Monetary policy independence, widely regarded as useful for policy purposes, and

full capital mobility, as mandated by the Single European Act, can be reconciled with one

another by flexible exchange rates. This is why generalized floating is sometimes advanced

as a natural response to the EC's monetary dilemma. Italy and the UK have shown the way

and evince little regret.

This proposal, most popular in US academic circles, is heretical in the European

context. For historical reasons (the belief that competitive devaluation and related monetary

conflicts in the 1930s soured the European political climate), aversion to floating in Europe is

intense.' European countries are more open to trade than the United States, which means

that exchange rate fluctuations are more disruptive and give rise to stronger political

objections. The Common Agricultural Policy (CAP), designed to stabilize domestic

currency prices of certain agricultural products, is disrupted by floating rates.

These problems become more severe with the progress of the Single European Act.

As intra-European trade expands and substitutability between the products of competing

suppliers grows, exchange rate fluctuations will give rise to even more import penetration,

intensifying the pain experienced by import-competing producers. The CAP will become

more difficult to operate in the face of exchange-rate changes. Exchange rate fluctuations

67 The importance of this historical legacy in conditioning European attitudes is emphasized
by Giavazzi and Giovannini (1989). Recall that initiatives to stabilize intra-European
exchange rates following the breakdown of the Bretton Woods System started almost
immediately with the establishment of the Snake.
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have always created strong incentives for elicit cross-border shipments of agricultural goods

whose domestic currency prices are supported. But while this has long been a problem, it

becomes intractable with the removal of border controls and inspections as a consequence of

the Single European Act."

Finally, there is the objection that floating will prevent Europe from reaping the

benefits of the Single Market. How, it is asked, could meaningful commodity and factor

market linkages be created in the presence of a dozen (or, following enlargement, 15)

national currencies fluctuating against one another? One answer is that firms and traders can

hedge exchange risk. Unfortunately, protection is expensive. In particular, investors in

plant and equipment with a long service life have little protection available at an affordable

price." Morsink and Molle (1991) report some evidence that exchange-rate variability

depresses direct foreign investment among EC countries.

The most damning objection of all is political. Once European markets become more

integrated as a result of the Single European Act, wide exchange rate swings may well

" Many economists -- ourselves included -- would argue that economic efficiency would be
enhanced by eliminating the CAP, and that if the tradeoff is between flexible rates and the
CAP, Europe is better off sacrificing the latter to secure the former. But there is good
reason to conclude that this tradeoff is not politically feasible in the short run, as recent
events in France underscore. Over a longer horizon, one can imagine that the CAP could be
transformed into a system of lump-sum income supports for European farmers, which would
reduce its distortionary effects and remove one obstacle to greater exchange rate flexibility in
Europe without creating political resistance.

69 Even three month contracts in excess of $1 million can cost 2 per cent or more. Options
running more than five years to maturity are virtually unknown: 80 per cent run less than
one year.
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become unbearable for firms confronted by a surge of competing imports suddenly sold at

bargain prices as a result of the exchange rate change. That they would seek political redress

is predictable. Fluctuations within a Wide target zone could be interpreted as the intended

result of beggar-thy-neighbor policies. Political pressure would mount in strong currency

countries to offer some form of protection from members engaging in "exchange dumping."

Countries like the UK, if thought to be manipulating their exchange rates in order to steal a

competitive advantage, would be given a choice between participating in the monetary union

project or being expelled from the Single Market. What is ultimately at stake, from this

point of view, is the Single Market project itself.'

The U.S. and Canada offer a puzzling contrast. They have pursued economic

integration over the years without yet prompting calls for exchange-rate stabilization, much

less currency unification:71 This remains true despite very pronounced fluctuations in

Canada's effective real exchange rate (which reflects mainly movements vis-a-vis the U.S.).

These fluctuations, on the order of 25 per cent, shown in Figure 29, would be regarded as

"L'affaire Hoover," in which Hoover Co. terminated vaccuum-cleaner production in
France in early 1993 in favor of expanding its operations in Scotland, partly in response to
sterling's depreciation against the franc, and aroused heated French and EC-level complaints
graphically illustrates of the point.

Schott and Smith (1988) note that the AFL-CIO argued at an early stage in Canadian-U.S.
free trade negotiations than an undervalued Canadian dollar conferred on producers north of
the border an unfair competitive advantage and pressed for eventual one-to-one parity. But
these authors conclude that this was an isolated exception to general neglect of the exchange
rate issue. Similarly, Harris (1991) argues for the desirability of exchange rate management
to prevent persistent misalignments but does not link the need for stabilization to integration.
For further discussion, see Bayoumi and Eichengreen (1993).
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unbearable in Europe. Why this has not been true of Canada remains an open question. A

plausible conjecture is that as North American economic integration proceeds, political

pressures for exchange-rate stabilization will intensify. They may spread to the United States

as integration with Mexico goes forward and certain U.S. industries find themselves at a

pronounced competitive disadvantage as a result of peso depreciation.

[Figure 29 about here]

A compromise between pegged and freely floating rates for Europe might be wider

fluctuation bands. If bands are sufficiently wide to remove the need for realignments, there

will be no incentive for speculative attacks. If parity adjustments are sufficiently frequent,

the band can be adjusted around the exchange rate without requiring the rate itself to move

discretely.

Unfortunately, such arrangements tend to exhibit credibility problems. If the

exchange rate is allowed to fluctuate widely and the band is shifted frequently, it will be

difficult for observers to determine whether the authorities are adjusting the parity only in

response to exceptional disturbances or in fact reverting to pre-existing inflationary

tendencies. Capital might not flow in stabilizing directions when the rate moved to the edge

of the band, and the "target zone honeymoon" would be lost. A high probability of

realignment when the exchange rate drifted toward the edge of the band could destabilize the

entire arrangement, replacing the "target zone honeymoon" with a "target zone divorce"

(Bertola and Caballero, 1992).

For all these reasons, then, however appealing it is in theory, floating is not feasible
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in Europe in practice.

6. A Foreign Exchange Transactions Tax and Deposit Requirements

This leaves only one alternative, which itself has significant disadvantages. This is a

an explicit or implicit tax on foreign exchange transactions. One option is a "Tobin tax" of,

say, one per cent on each purchase or sale of foreign exchange (a two per cent tax on a

roundtrip). Such a tax would discourage speculators from taking one-way bets. It could not

permanently support weak currencies, but it would provide time to organize orderly

realignments. Since it is not an administrative (i.e quantitative) restriction, it would be

permissible under the provisions of the Maastricht Treaty and the Single European Act.

Another possibility is an implicit tax: requiring financial institutions purchasing

foreign exchange with domestic currency for their own account or on behalf of customers to

make non-interesting-bearing deposits with the central bank. The Bank of Italy pioneered

such policies in the 1970s. Countries could emulate the specific measures adopted by the

Spanish government during the September crisis, when it required institutions purchasing

foreign currency against the peseta to deposit a sum equivalent to the transaction, interest

free, with the Bank of Spain for a year. Again, since deposit requirements are not an

administrative prohibition, they do not violate either the letter or the spirit of the Maastricht

Treaty or the Single European Act. They are perhaps best thought of as a form of prudential

supervision of an otherwise unregulated financial market.

Both measures work by raising the cost of cross-border capital flows. An appealing

feature is that they penalize short-term capital movements more heavily than long-term
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investments. A one percent tax on each transaction (2 percent on a round-trip) represents an

annualized cost of nearly 8000 percent on a one-day shift, 180 percent over a week, 27

percent over a month, but only 0.2 percent over 10 years. Since speculative attacks are

based on short-term positions, such a tax would limit the amount of intervention required to

support currencies and, where necessary, provide time to arrange orderly realignments.

The strength of the Tobin tax is its transparency. Deposit requirements, while more

opaque, have the advantage that the implicit tax increases with the interest rate. In normal

times, when interest rates are low, so is the opportunity cost of the funds deposited in non-

interest-bearing accounts. Under the Bank of Spain's measure, the implicit tax is an

annualized 5 per cent if the interest rate is 5 per cent. The violation of interest parity is

modest. But if it becomes necessary to raise interest rates in response to speculative

pressure, the opportunity cost rises accordingly. If interest rates are raised to triple-digit

levels, as in Sweden and Ireland during their crises, the implicit tax rises to triple-digit

levels. The wedge between domestic and foreign interest rates widens accordingly, reducing

the dislocations to the domestic economy caused by policies of exchange-rate support.

If the point of the policy is merely to provide enough time to arrange an orderly

realignment, then a modest Tobin tax would do. But in the presence of multiple equilibria,

the authorities may wish to resist the pressure to realign. Then it may be necessary to raise

interest rates for an extended period, in which case deposit requirements have a comparative

advantage.
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Deposit requirements also have significant disadvantages, as we explain

momentarily.n But it is not enough for critics to point to their disadvantages. They must

offer an alternative. And they must show that their alternative is feasible, unlike those we

have listed above.

It might be thought that a tax on foreign-exchange transactions would thwart the

creation of an integrated financial market. Recall, however, that a transactions tax is not an

administrative control. No one would be prevented from undertaking any financial

transaction. A deposit requirement would no more prevent the development of a single

financial market than modest national taxes on carrots prevent the development of a single

carrot market.

A second invalid objection is that, to work, such a measure would have to be

coordinated internationally. Those who invoke this view observe that foreign exchange is

traded all over the world. But this fact is irrelevant from the point of view of a measure

designed support weak ERM currencies. A deposit requirement would work by reducing the

cost to the government in question of supporting its exchange rate. By creating a wedge

between domestic and foreign interest rates analogous to the capital-control wedges

documented in Section VIII above, it would limit the domestic dislocations caused by policies

of defense.

Other objections carry more weight. A deposit requirement could discourage the

72 From here onward, when we refer to a transactions tax we mean both explicit and implicit
measures.
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development of local financial markets. When Spain reintroduced such a measure in

September 1992, for example, it is believed that the blow to its burgeoning financial market

was severe. To minimize these costs tht measure might be applied only for limited periods

and only in those countries with the most serious monetary policy credibility problems.

A related danger is that a deposit requirement by reducing the liquidity of financial

markets, will discourage long- as well as short-term inward investment. Foreign investment

in countries applying the measure might be depressed not by the fact that investors would

have to pay one per cent to repatriate their funds but by the tendency for the implicit tax to

discourage the development of local financial centers, which would increase bid-ask spreads

and related thin-market problems.

A further danger is that the imposition of a deposit requirement would weaken

monetary discipline and jeopardize the convergence process. Aware that the transactions tax

had provided additional room for maneuver for national policymakers, the latter might utilize

their newfound freedom recklessly. While this danger is real, the same objection applies to

widening or eliminating fluctuation margins.

For all these reasons, a transactions tax is not the best of all worlds. Our point is that

it is the best of all possible worlds.

XII. Conclusion

A basic axiom of international economics is the incompatibility of fixed exchange

rates, full international capital mobility and national policy autonomy. From this perspective
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the instability of the EMS is no surprise. Between 1987 and 1990 realignments were spurned

and capital mobility was perfected by the removal of capital controls, but the option of

independent policies was not abandoned. Given this incompatibility and some time, an EMS

crisis was all but inevitable. The only mystery is how its outbreak was deferred for so long.

We have distinguished four explanations for what triggered the 1992 crisis: overt

competitiveness problems in certain high-inflation countries; hidden competitiveness problems

associated with GEMU; anticipated future competitiveness problems caused by a predictable

backlash against policies pursued to maintain competitiveness; and speculative crises of a

purely self-fulfilling nature. As our discussion of the various national experiences makes

clear, we believe that all four explanations are applicable to the 1992 crisis, though to extents

that vary across countries. But for those concerned with future options, the final explanation

is key. Those who remain optimistic about the prospects for the EMS (e.g. Commission of

the European Communities, 1993) and about the viability of the existing blueprint for EMU

fail to appreciate how the very structure of the Maastricht Treaty is conducive to multiple

equilibria and self-fulfilling speculative attacks. They fail to appreciate that it not sufficient

for salvaging the Maastricht blueprint for governments to rededicate themselves to policies of

austerity. It is not sufficient for them to raise interest rates to high levels for limited periods.

Neither step will necessarily succeed in fending off speculative attacks. In addition, changes

in the structure of EMS and the blueprint for EMU are required.

The options for resolving this dilemma are a forced march to EMU or taxing foreign
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exchange transactions. In practice the first option -- a Franco-German alliance or an early

two-speed EMU -- is not feasible for political reasons. This makes us reluctant advocates of

the last alternative: throwing sand in the wheels of international finance.
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Appendix: A Brief Overview of Monetary Aspects

of The Maastricht Treaty

Following the recommendations of the Delors Report in 1989, the Maastricht Treaty

laid down four convergence criteria that would have to be met by countries qualifying for

participation in EMU. Countries would have to achieve a high degree of price stability,

defined as an average rate of CPI inflation over the 12 months preceding the initiation of

monetary union not exceeding the inflation rates of the three lowest-inflation EC member

states by more than 1.5 percentage points. They would have to maintain stable exchange

rates (within their normal EMS fluctuation bands) for the two preceding years without

devaluing their currencies. Their long-term interest rates over the year preceding entry

would have to be no more than 2 percentage points above those of the three best performing

member states in terms of inflation. They would have to achieve a "sustainable fiscal

position," defined as a budget deficit no larger than 3 per cent of GDP and a gross public

debt no larger than 60 per cent of GDP.'

The Treaty also specified a transition to take place in stages. Stage I, beginning with

the removal of capital controls in 1990, was to be marked by the reduction of inflation and

interest differentials and the stability of exchange rates. Stage II, beginning on January 1st,

73 In contrast to the first three conditions, this last one is subject to significant qualifications.
For analysis and discussion see Kenen (1992), Buiter, Corsetti and Roubini (1993) and
Eichengreen (1992).

84



1994, is to prepare actively for monetary union. Domestic laws must be placed in

conformance with all aspects of the Maastricht Treaty. Countries must strengthen the

independence of their central banks and otherwise bring their laws into conformance with the

treaty. In particular, national central banks must be made fully independent, as specified in

the treaty. A transitional entity, the European Monetary Institute (EMI), is to be created at

the beginning of Stage II. Its functions are to coordinate member-country monetary policies

in the final phases of the transition and to plan the move to monetary union.

Stage III will be marked by the inauguration of monetary union and the establishment

of the European Central Bank. National central banks will continue to exist as subsidiaries

of the ECB, mostly to take charge of bank supervision and provide hospitality for academic

conferences.
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Table 1
Exchange-Rate Realignments Within the EMS, 1979-1987
(in percent)

DM DG FF BFR LIT DKR IRL

Sept.24, 1979 2.0 -- -- -- -- -2.9 :-

Nov. 30, 1979 -- -- -- -- -- -4.8 --

Mar. 23, 1981 -- -- -- -- -6.0 -- --

Oct.5, 1981 5.5 5.5 -3.0 -- -3.0 -- --

Feb.22, 1982 -- -- -- -8.5 -- -3.0 --

Jun.14, 1982 4.25 4.25 -5.75 -- -2.75 -- --

Mar.21, 1983 5.5 3.5 -2.5 1.5 -2.5 2.5 -3.5

Jul.22, 1985 2.0 2.0 2.0 2.0 -6.0 2.0 2.0

Apr.7, 1986 3.0 3.0 -3.0 1.0 -- 1.0 --

Aug.4, 1986 -- -- -- -- -- -- -8.0

Jan.12, 1987 3.0 3.0 -- 2.0 -- -- --

Note: The numbers are percentage changes of a given currency's bilateral
central rate against those currencies whose bilateral parities were
not realigned. A positive number denotes an appreciation, a negative
number a depreciation. On March 21, 1983, and on July 22, 1985,
all parities were realigned.

DM=Deutsche Mark, DG=Dutch guilder, FF=French franc,
BFR=Belgian/Luxembourg franc, LIT=Italian lira, DKR=Danish kroner,
IRL= Irish punt.

Source: Fratianni and von Hagen (1992), p.22.



Table 2

Capital controls by type of transaction, ca. 1988

Securities

Primary
market

Secondary
market

Loans

Trade
related Other

Other

Deposit
accounts Other*

Belgium** F/A F F F F F

Denmark F F A A A A

France R/A F R R FIR F

Germany F F F F F F

Ireland A F/R F/A F/A F/P F/P

Italy A/P F/R F/A A F/P F/P

Luxem-
bourg ** F/A F F F F F

Netherlands F F F F F F

United
Kingdom F F F F F F

Greece A/P A/P A A RIP RIP

Portugal R/A R/A A A A A

Spain A F/R A R/A F/A A

The first code refers to capital inflows, the second to outflows.

F	 Free of controls
A	 Subject to auCoorization
R	 Subject to various restrictions as to maturity, size, and use of funds
P	 Prohibited, or subject to authorization that is usually not granted

Money market instruments such as Treasury hills
••	 A dual exchange market is maintained

Source: 3. P. Morgan (1988), p. 5.



Table 3. Reasons for the Crisis

Very
Important

Important Not
Important

Lack of public support for the Maastricht Treaty 33.1 % 44.4 % 15.0 %

Persistent inflation in: 	 Italy 27.8 % 39.1 % 22.6 %
Spain 21.8 % 37.6 % 28.6 %
the UK 15.0 % 40.6 % 32.3 %
Germany 38.3 % 35.3 % 18.0 %

High German interest rates 68.4 % 21.1 % 6.0 %

Realignment was overdue anyway 39.8 % 27.1 % 24.1 %

Instability of Swedish and Finnish currencies 10.5 % 33.8 % 42.9 %

Question asked : What in your opinion was the most important factor in making changes in ERM currencies likely?

Table 4. Why Did Central Banks Give Up ?

Very	 Important
	

Not
Important
	

Important

Central banks' reserves are always insufficient

Central banks' reserves are insufficient now that
most exchange controls in Europe have been removed

Central banks worried that further interest rate
increases would destabilize banking systems

The Bundesbank worried that further intervention
would threaten price stability

Central banks worried that further interest rate increases
would worsen domestic economic conditions

	

23.3 %	 40.6 %	 30.8 %

	

28.6 %	 38.3 %	 28.6 %

	

21.8 %	 47.4 %	 24.1 %

	

22.6 %	 45.1 %	 26.3 %

	

64.7 %	 23.3 %	 3.8 %

Question asked : In September, central banks ultimately gave up defending certain European currencies. What
explains this decision?



Table 5. Expecting Imminent Changes in ERM Parities

Before the Danish referendum in June 21.8 %
Just after the Danish referendum 46.6 %
Upon hearing about public opinion polls in France during the run-up of the referendum 15.1 %
Around the time of the Finnish crisis and devaluation 6.8 %
Around the time of the Swedish crisis in September 6.8 %
Other 9.1 %

Question asked : When did you firs: begin to think that changes in ERM exchange rates were imminent?

Table 6. Contagion Within the ERM

Yes : 90.2 %

Because :

Devaluing countries are able to undercut competitors 53.4 %
Markets "tasted blood" (realize that there are profits to be made) 76.7 %
Other 4.5 %

Question asked : Did the weakness of some ERM currencies late in the summer lead you
to anticipate weakness of other ERM currencies?

Table 7. Contagion from Outside the ERM

Yes : 50.4 % No : 49.6 %

Because : Because:

Devaluing countries are able ERM central banks can
to undercut competitors 23.3 % borrow from one another 22.6 %

Markets have "tasted blood" EC countries mostly trade with
(realize that there are profits to be made) 42.9 % one another 24.8 %

Other 3.8 % EC countries' financial markets
are deeper 36.1 %

Others 1.5 %

Question asked : Did the weakness of non-ERM countries (those of Finland, Sweden, Norway, for example) lead you
to anticipate weakness of ERM currencies?



Table 8

Annualized Interest Rate Required to Render Investors Indifferent
Between Holding Domestic and Foreign Assets
(in percent)

With Probability 5% Devaluation
in 10 Days

10 % Devaluation
in 10 Days

50 % 85 2.38

70 % 136 442

90 % 201 762

Source: authors' calculations.
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Spain - Multilateral Normalized Relative Unit Labor Costs
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Figure 4

Sweden - Multilateral Normalized Relative Unit Labor Costs
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Figure 5

Finland - Multilateral Normalized Relative Unit Labor Costs
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Figure 6

Denmark - Multilateral Normalized Relative Unit Labor Costs
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