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This paper describes the conrergence dynamics toward the EhIU. 
There are two main arguments: 
s Convergence dynamics lead to pressures for postponement mainly 

due to a German cost-benefit calculus, which gives Germany 
strong incentive to wait. 
Maastricht convergence dynamics will split the E,U. So countries 
not accepted into the EMU on January 1, 1999 will probably stay 
out for a long time, if the Maastricht conrergence game is main- 
tained, whi.ch creates tension between the ins and outs. 

This paper also suggests an alternative strategy toward monetary uni- 
fication. It is based on the idea that to guarantee a low-inflation 
monetary union, which is necessary to incite Germany to join, future 
European monetary institutions should be strengthened. This enables 
the application of more flexibility in convergence criteria so that more 
countries that wish to join find this possible. This can reduce the risk 
of an EU split and allay German inflation fears. 

A final analysis presents two arguments about the possibility of 
speculative movements during the approach to Stage Three and dur- 
ing 1999-2002, when national currencies will continue to circulate al- 
beit with irrevocably fixed exchange rates: 
1. The approach to Stage Three can be smoothly organized if the 

participating countries agree to set up tight procedures for joint 
monetary decision-making before January 1 ,  1999. 

2. The 1999-2002 period can be speculation-free for participating 
currencies if Germany clearly commits to abandoning the mark, 
regardless of what happens with government debts and deficits 
during this period. 

" Pqfes~ol- $Inter~?ahonn/ and ,\lonetaij Econonzzcs at tile T_:izztr?-x~g of Lei~urn, Be&zmm nlzd a 
rnet?zbe~ $tilt Ae&zai? Padzament. 
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Problems of transition and 
initialization of the EMU 

Paul De Grauwe 

The Maastricht Treaty provided a blueprint for EU members for 
moving into a monetary union. The s t r i lng aspect of Maastricht is 
that countries are asked to provide evidence of good macroeconomic 
behavior before they are allowed into the monetary union. In Treaty 
jargon, they must satisfy convergence criteria (referring to inflation 
rates, long-term interest rates, stable exchange rate, and fiscal poli- 
cies). 

This idea that countries should satisfy macroeconomic standards 
of good behavior is surprising on two counts: 
1. Historically, it is certainly the first time such an approach was 

taken. N o  previous attempts to create monetary unions have fol- 
lowed this road. The latest example, the German monetary unifi- 
cation of 1990, did not use this approach. If it had, the monetary 
union between East and \Vest Germany would not have happened. 

2. The traditional economic theory concerning conditions that coun- 
tries must satisfy to enter a monetary union (the optimum cur- 
rency-areas theory) does not list the Maastricht macroeconomic 
conditions. In contrast, traditional economic theory stresses micro- 
economic conditions that countries should fulfill if they want to 
form a monetary union. These conditions are summarized as fol- 
lows:' 

When countries are different in economic structure, they probably 
face as_z';lnmetn'c shocks. In  the absence of the exchange-rate instrument, 
they will need a lot of flexibility in their labor markets (for example, 
wage flexibility, labor mobility) to adjust to these asymmetric shocks 
and to prevent these shocks from leading to permanent unemploy- 
ment. So this theory stresses that countries should converge in eco- 
nomic structures. If they do not, they will need a lot of flexibility in 

I The locz ci~7~szcz are hlundell (1962), iLlcI<~nnon (1961), and Kenen (1969). For a 
recent suney  see Tadas (1991). Thls theory has also led to burgeoning empirical 
hterature. See, for example, Bayouml and Elchengreen (1992), Neumann, hI. and 
von Hagen, J., (1991), D e  Grauae  and Vanha\erbelie (1993). 



PROBLEMS OF TUXSITION AND INITIALIZXTlOr\', Paul De Grauwe 

their respective labor markets. So according to traditional theory, the 
conditions for a successful monetary union are micro-economic in 
nature. They have nothing to do with the macroeconomic conditions 
h la Maastricht. 

If anything, the optimum currency-areas theory stresses the need 
for budgetary flexibility-rather than convergence (see Bayoumi and 
Masson, 1994). Countries that enter a monetary union will lose an 
important instrument of economic policy, that is, their national 
monetary policy. As a result, when they face an asymmetric shock, 
they may need to use their fiscal policies more intensely. Thus, na- 
tional fiscal policies should be allowed to diverge (at least temporarily) 
from the average fiscal policies of the union as a whole. 

A failure to allow countries to pursue divergent fiscal policies will 
put more pressure on the European central bank to do something 
about these asymmetric shocks. So according to the traditional theory, 
too little flexibility of national fiscal policies may endanger the stabil- 
ity of monetary policy-makmg at the European level. 

The need for convergence criteria has been justified by two claims: 
1. Convergence criteria are needed to guarantee that the future 

mone.tary union mill produce low inflation. This claim has been 
made both in connection with the inflation convergence criterion 
and the budgetary criteriz. 

2. Budgetary convergence criteria are necessary to avoid spill-over 
effects of fiscal policies from one country to the other. These spill- 
over effects are deemed to be more pronounced inside than out- 
side the union, and they threaten its stability. Rules on budgetary 
policies are then seen as a means to guarantee stability of the 
monetary union. 

Subsequent sections provide detailed analyses of these claims. 
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1. Convergence criteria and monetaq stability 
in the EMU 

The argument that the inflation convergence criterion is a necessary 
entry condition to guarantee low inflation in the future EMU can be 
formulated like this: 

Countries have different inflation reputations. Germany, for ex- 
ample, has established a reputation of low inflation, whereas a coun- 
try like Italy has acquired a less favorable reputation concerning infla- 
tion. When these two countries form a monetary union, the new un- 
ion's inflation reputation will reflect an average of Germany's and It- 
aly's reputations. As a result, the union's inflation rate is likely to be 
higher than the one observed in Germany but lower than the one in 
Italy. (Appendix A presents a simple model that establishes these 
propositions.) 

Clearly, the monetary union could live with that. The problem is 
that Germany is unhappy with this outcome because it must accept a 
higher inflation rate. So Germany ~17511 insist that the future monetary 
union should not have an average inflation that exceeds the German 
inflation. Germany will probably make its participation conditional on 
this outcome. 

The inflation convergence criterion can now be understood as a 
mechanism that requires Ttaly to establish a more favorable inflation 
reputation before entry. Italy should do this by reducing its inflation 
rate outside the union--on its own. If this is costly for Italy, this is all 
the better, because it shows that the Italian authorities are wilttng to 
change their priorities to acquire a better reputation. Once Italy has 
achieved a better reputation, i t  can be let into the union without en- 
dangering the reputation of the other member countries. The mone- 
tary union can then develop into a low inflation zone. 
A similar argument can be developed to justify the budgetary 

norms (3 percent budget deficit and GO percent debt-to-GDP ratio). 
The authorities in countries with high government debt ratios have 
incentives to create surprise inflation to reduce the real burden of the 
government debt. If these countries are accepted into the union, they 
will push for higher inflation rates than countries with lower debt ra- 
tios, and thereby increase the average inflation rate in the union. To 
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avoid this, the hgh  debt countries will have to reduce their debt-to- 
GDP ratios before entering the union.2 

So an argument can be made for imposing prior convergence of 
inflation and of budget deficits and government debts to ensure that 
the future monetary union will exhibit low inflation rates. However, a 
critical evaluation is important because, as argued in this paper, an 
evaluation helps explain why Maastricht convergence dynamics are 
running into problems. 

A first point to note was mentioned earlier: in the absence of con- 
vergence requirements, the inflation rate in the union will probably 
reflect an average of individual countries' inflation rates. Table 1 
shows the average inflation rates in the EU and compares them with 
Germanjr's inflation rates during the 1980s and 1990s. 

Table 1. Average yearly inflation rates in the EU and Germany 

During the 1 9 9 0 ~ ~  the average yearly E U  inflation rate was 4.1 per- 
cent. Germany's w2.s 3.4 percent. During the 1980s, the respective 
yearly inflation rates were 6.5 percent and 2.6 percent. There is no 
reason to believe that an EMU with 4.5 percent inflation (or 6.5 per- 
cent for that matter) will not be workable. 

The problem is that some countries deem such an inflation rate to 
be unacceptably hgh.  So the convergence requirements have little to 
do with conditions that must be fulfilled to have a workable monetary 
union. They have everything to do with differences in countries', 
preferences concerning inflation. 

A second criticism is more fundamental and can be formulated as 
follows: the convergence criteria provide no guarantees for lower 
inflation in the future EMU. The reason is because the convergence 
dynamics can be seen as a game in which countries are rewarded by 
following a painful disinflationary policj,. Failure to reduce inflation 
carries a harsh punishment, that is, exclusion from EMU. This gives 
countries strong incentives to comply and to institute disinflationary 

Note that this does not yet establish the need for the numbers 3 and GO. The arbi- 
trariness of these numbers has been justly criticized (see Buiter et al., 1993). 
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strategies (at least those countries who deem the permanent benefits 
of joining EMU to exceed the temporary costs of a disinflationary 
strategy). 

But once these countries are admitted into the EMU, the nature of 
the game, that is, its reward/punishment structure, changes funda- 
mentally. Suddenly the punishment vanishes. This must have impor- 
tant effects on countries' behavior once they are in the union. In par- 
ticular, those countries that initially were softer on inflation will proba- 
bly exhibit these same preferences in the EMU. 

Of  course, one can argue that the convergence process that they 
had to go through before entry may have changed their preferences 
and may have converted them to low inflation preferences. But this is 
a very tenuous assumption. I t  is more realistjc to assume that these 
countries will revert to their prior preferences. So the convergence 
criteriaper se do not guarantee low inflation in the future E&IU. The 
only guarantee can come from the nature of the institutions that will 
be set up in the future EMU and that may give more or less incen-. 
tives to maintain low inflation. (See Section 7 for more discussion on 
this issue.) 

The lack of guarantees provided by the consTergence criteria to en- 
sure low inflation in the EMU has important implications for Ger- 
many. I t  will lead to a strong pressure in Germany to postpone the 
union. .Appendix B presents a simple model that applies the theory of 
options and concludes that Germany's welfare can be improved by 
waiting and postponing the start of the union. The intuition of this 
result can be explained as follows: 

The costs and benefits of monetary union for Germany are asym- 
metric. The benefits consist of the usual gains of a monetary union 
(lower transactions costs, elimination of exchange-rate uncertainty 
and of misalignments of exchange rates). The costs consist of the 
(uncertain) higher future inflation in the EhlU than in Germany. 

If these costs are subtracted from the gains, results are obtained on 
the return from the EMU for Germany. But there is another compo- 
nent to the costs. When Germany enters the union, it loses its power 
to determine monetary conditions in Europe. In addition, abandoning 
the German mark can be seen as abandoning a brand name that has 
been costly to establish. Both the loss of monetary hegemony in 
Europe and the loss of a brand name can be considered as sunk costs 
for Germany. These sunk costs are carried up front, that is, at the 
start of the union. But the benefit from the EA4U is a yearlj- 
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(uncertain) return. This cost-benefit structure creates the conditions 
in which waiting has a positive value for Germany.' 

To envision this, suppose Germany enters the EhIU on January 1, 
1999. This implies an immediate and irreversible loss of power and 
brand name (the sunk costs) for Germany. Assume that the present 
value of the future net return of the EMU exceeds this cost. One may 
think that this is a sufficient reason for Germany to enter the union 
on January 1, 1999. But this is unlikely to be the case. The yearly fu- 
ture return is uncertain. By waiting, say, m7o years, Germany obtains 
more information about the commitment of the other potential 
members towards low inflation, and therefore about the net return of 
EhfU for Germany. If it turns out that this return is high enough, the 
fact of having waited two years implies a loss of only turo years of 
return. If instead, it turns out that the return is low (because of a weak 
commitment to low inflation and low government debt by the other 
members), Germany will have avoided the large sunk cost by waiting. 
This means that waiting has a positive value for Germany. As a result, 
this country will have a strong incentive to postpone the start of 
EMU. 

Here, one may object that Germany cannot decide to postpone the 
start of EMU because the dates and the procedures for starting were 
set in the Maastricht Treaty. But this is a superficial objection. The 
Treaty provides a lot of leeway in interpreting these procedures. Take, 
for example, the debt-to-GDP ratio. According to the Treaty, the 
debt ratio should decline "sufficiently" and approach the reference 
value (60 percent) at a "satisfactory pace". Such wording was intro- 
duced to allow for some flexibilit).. But it can also be used to argue 
for postponement. Most countries will not have reached the 60 per- 
cent reference value, and it will be possible to argue that the decline is 
not sufficient or has not proceeded at a satisfactory pace. 

From the German authorities' viewpoint, waiting a little longer to 
see how the debt ratios evolve makes perfect sense, given that this 
country attaches so much importance to the budget indicators as sig- 
nals of a commitment to Pow inflation policies. In addition, by post- 
poning EMU it can prolong the monitoring of the others so as to re- 

3 It could be argued that other countries also face an asymmetric costs-benefits 
structure. For they also lose their monetarj- policy instrument when joining the un- 
ion. But the situation for other countries is different, because most countries hare 
already lost monetary control to the benefit of Germany. In addition, they do not 
face the same loss of brand name when they abandon their current!;. 
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duce the risk that they will act opportunistically. Behind this calculus 
lies the view that prolonging the s~flem'ng increases the stake these 
countries have in maintaining a low-inflation reputation. 

The previous analysis thus leads to the conclusion that the conver- 
gence requirements have built-in dynamics that lead to strong incen- 
tives to postpone the start of the EMU. These dynamics, in turn, have 
important implications for the countries with weak reputations for 
monetary and budgetary stability. The nest section develops this 
point. 

2. The dynamics of convergence for countries 
with weak reputations 

Countries with weak reputation suffer from a double problem as they 
try to converge. Take Italy (the same could be said about Spain), 
which is forced to reduce its inflation rate before entering the union. 
And it must do so while carrying the burden of a low reputation. As a 
result, economic agents will be skeptical, so that inflationary expecta- 
tions do not decline easily. This forces the Italian authorities to move 
the economy along a downward sloping short-term Phillips cun-e. 
Unemployment increases. In this strategy, ultimate success is not 
guaranteed. The Italian authorities will probably fail to acquire the 
same low inflation reputation as the German authorities. As a result, 
Italy never quite reaches the same low inflation equilibrium as Ger- 
many. 

Because the Maastricht Treaty also requires Italy to peg its ex- 
change rate, the lira experiences an increasing real appreciation during 
the transition, which leads to doubts that this disinflationary process 
can be sustained." Speculative crises are set in motion, forcing de- 
valuations of the lira. These devaluations lead to renewed divergencies 
of inflation. To  qualify for entry, Italy will have to start a new process 
of disinflation. The cycle can start all over again. 

A similar problem arises with budgetary convergence. Countries, 
which start a process of budgetary restriction aimed at reducing the 
government debt, will find that this can be made difficult i f  at the 
same time they try to reduce their inflation rate and they lack the 
credibility to do so. This can be explained as follows: 

4 See De Graux-e (1994) for evidence about the difficulties of disinflation b!- peg- 
ging the exchange rate. Many countries hare encountered these problems of real 
appreciation during the disinflation process. 
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Assume a country with a high debt-to-GDP ratio. It also has a 
high inflation rate to start with, and starts a policy of disinflation. If 
this policy lacks full credibility the expected inflation rate will not (or 
only slowly) decline. Typically, the observed inflation rate declines 
faster than the expected rate. This creates the following problem for 
the public finances of that country: 

As expected inflation does not decline, the nominal interest rate 
(which reflects prevailing inflation expectations) does not decline ei- 
ther. But the observed inflation rate declines so that the ex-post real 
interest rate (that is, the nominal interest rate minus the observed in- 
flation rate) increases. The latter then increases the burden of the 
debt. This will force the government to either raise taxes or to reduce 
spending to prevent the debt-to-GDP ratio from increasing. So debt- 
reduction policies are made more difficult when governments engage 
in disinflationary policies that lack credibility. 

Interaction between the interest-rate convergence requirement and 
debt dynamics compound the previous problem. When the specula- 
tors have doubts that the high-inflation country will be accepted into 
the EMU, they will incorporate a devaluation premium into the long- 
term bond rate. These doubts may arise from a belief that the 
authorities will not manage to reduce the budget deficit. In that case 
the devaluation premium, which is built into the long-term bond rate, 
will make the budgetary convergence more painful and more difficult. 

Here, the interest rate convergence criterion has a self-fulfihng as- 
pect. If the market believes that a country will not be accepted into 
the EMU, this raises the long-term interest rate. This, in turn, in- 
creases the government budget deficit and the debt-to-GDP ratio, 
which brings the country farther away from the budgetary norms, 
thereby validating the expectation that the country will not be admit- 
ted. In this process, the country may be pushed into a bad equilibfium 
of increasing debt and deficits (see Obstfeld, 1986; Gros, 1995). 

But given the self-fulfihng nature of the interest-rate criterion, the 
reverse is also possible so that a good eq~ihbmhm becomes possible. 
This may have happened during 1995-96. As a result of increasing 
political commitments of the governments of Italy, Portugal, and 
Spain to join EMU and their wikngness to introduce tough budgetary 
measures, the markets have become optimistic about the entry of 
these countries into the EhIU on January 1, 1999. This has led to a 
dramatic drop in the long-term interest rates in these countries. Fig- 
ure 1 shows the size of this drop; it shows the spread between these 
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countries' long-term bond rates and the German bond rate. At the 
end of 1996, this spread had declined to less than 100 basis points. 
This is bound to make budgetary convergence easier, because the re- 
duction in interest payments reduces the government budget deficits. 

Figure 1. Spread of long-term bond rates for the Spanish peseta, 
the Portuguese escudo, and the Italian lira 

with the German mark 

0.00 l..+ + .....+. a , .., .... . .+. ....... , .L .. + .... + . +.. +.-+. 4 
Jan Mar. Apr. Jun. Aug. Oct. Dec Jan Mar. May Jul. Sep Nov 
95 95 95 95 95 95 95 96 96 96 96 96 96 

Legend . . . Spanish peseta, -- Italian lira, - - - Portuguese escudo 

The risk implicit in these self-fulfilling convergence dvnamics is 
that a change in the market's evaluation of the probability of entry by 
an individual country can move the country back into a bad equlhb- 
rium of high-interest rates and high-interest payments, which lead to 
high deficits, and a renewed budgetary divergence that makes it im- 
possible for the country to join EMU. It  cannot be excluded that such 
a sudden reversal occurs for several countries with weak public fi- 
nances*~ we approach the date of entry into the E,h/IU. 

So the il1aastricht convergence requirements carry the risk of 
splitting the EU apart. If applied strictly, the hl[aastricht convergence 
criteria may ban some countries from entry for a prolonged period 
and against their wishes. This is bound to create political and eco- 
nomic conficts between the ins and ogts. So paradoxically, the Maas- 
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tricht treaty, which aimed at deepening the EU, may actually contrib- 
ute toward disunity. 

3. Budgetaq convergence requirements and 
spill-over effects 

The previous sections covered the rationale for the convergence re- 
quirements-based on the idea that these are necessary to guarantee 
low inflation in the future E;\/IU. The achievement of the budgetary 
norms has also been justified on the grounds that too large budget 
deficits and debt levels create externalities, which harm the other 
members of the uni0n.j To  avoid these negative externalities, it is in 
the interest of all the member countries to prevent too high budget 
deficits and debt levels from arising in the first place. 

Where do these externalities (spill-over effects) come from? Sev- 
eral have been stressed: 

When a country issues too much debt to finance budget deficits, it 
raises the interest rate in the union, and thereby increases the bur- 
den of the government debt in the other member countries. 
Higher interest rates produced by the excessive debt issue of one 
member country leads to crowding-out effects in the whole union. 
When one member coiintry issues too much government debt, the 
risk of default increases. If default occurs, the pressure exerted on 
the other countries to bail out the defaulting government will be 
overwhelming. To avoid being put in a position where they must 
organize a costly bailout, the other governments have an interest in 
preventing this from happening by imposing Maastricht-type limits 
on the budget deficits and the government debt levels. 

Although there is no question that in a monetary union, spill-over 
effects of fiscal policies from one country to the others must be taken 
care of, it is easy to overestimate the importance of these spill-over 
effects. There are several reasons that support this conclusion. 

5 This view was heavily criticized by, among others, Buiter et al., (1903). These 
authors insisted that the term extemalio is misplaced and that it has nothing to do 
with the concept of externalities used in economics. 
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First, world capital markets are increasingly integrated, so that 
long-term, real interest rates tend to be equalized.This has important 
implications for the spill-over effects within a monetary union. It im- 
plies that the excessive debt issue by, for example, the Italian or the 
Swedish authorities can only influence the real interest rate in the un- 
ion-if it changes the world real interest rate. But this is highly un- 
likely because Italy and Sweden (or any of the future EMU members) 
are too small to have an appreciable influence on  the world real inter- 
est rate. So one can conclude that the spill-over effects on real interest 
rates within the future monetary union are likely to be quantitatively 
small. 

Second, capital markets are increasingly sophisticated. As a result, 
the ability to price bonds, which are issued by different governments 
(depending on differences in risk), increases. This also implies that the 
spill-over effects are reduced. Because when one government in- 
creases its debt exposure, the market (more easily than before) will 
attach a risk premium to this debt and thereby insulate the debt issued 
by other governments. This then also has the effect of putting the 
burden of the excessive debt issue on the issuer. 

Third, the risks of bailouts can be easily exaggerated. I-Iere, two 
questions arise: 
1 .  If a highly indebted country is accepted into the union, does this 

increase the probability of default? 
2. When a country defaults, does this lead to greater pressure to bail 

out the country when it is in the union than when it remains out- 
side? 

Consider these two questions consecutively. Proponents of tight 
budgetary entry conditions have argued that in a monetary union, the 
budgetary discipline is looser, because national governments can now 
borrow in a larger domestic capital market-without incurring an ex- 
change risk. This then will stimulate them to borrow too much, so 
that the default risk increases. I t  must be admitted that the possibility 
to borrow more without exchange risk makes the government budget 
constraints sq?eer in a monetary union. But there is another feature of 

6 For evidence, see Barro arld Sala-i-Martin (1991), Obstfeld (1993), Helbling and 
Wescott (1995). Of course, there is the contrary evidence from Feldstein and 
Horiolia (1980). Today, the consensus is that the Feldstein-Horioka econometric 
evidence is not in contradiction with high capital mobility. 
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monetary unions which hardens the budget constraint of national gov- 
ernments. In a monetaq union, there are several national govern- 
ments and one central bank. So when entering the monetary union, 
the national governments have less direct access to a central bank 
compared to the situation before they entered the union. So the pos- 
sibilities for each national government to finance budget deficits by 
issuing money are reduced considerablji once they are in the union. 
As a result, the government budget constraints become harder, which 
reduces the incentive to run large budget deficits. 

When comparing these two effects (the larger access to borrow- 
ings free of exchange risk and the reduced possibility of monetary 
financing), it is unclear which one prevails apn'on'. So it is also impos- 
sible to conclude that budgetary discipline becomes looser in a 
monetary union that requires additional constraints on budget deficits 
and debts-to reduce the risk of default.' 

Eichengreen and von Hagen (1995) have recently added another 
dimension to this discussion. They argue and provide evidence that 
member countries of a monetary union, who maintain control over a 
large domestic tax base, face a low default risk compared to members 
of a monetary union with little fiscal responsibilities. 

Because the EMU will consist of countries maintaining large do- 
mestic taxing powers, the risk of default will probably be small, com- 
pared to the risk faced by, say, the American states or the Canadian 
provinces which, compared to the EU countries, have limited taxing 
powers. Eichengreen and von Hagen conclude that the need to im- 
pose tight rules on government budgets of member countries in the 
EMU because of possible default risks has been overemphasized. 

Does risk of a bailout increase in a monetary union? The standard 
argument to answer positively runs as follows. 

In a monetary union, financial integration increases. As a result, 
the bonds issued by the different national authorities will be more 
widely dstributed across different member countries. So when one 
government defaults on its debt, this will affect more individuals and 
financial institutions outside the defaulting country than if the country 
had not been in the union. The result is that the pressure exerted on 
the other governments to bail out the defaulting government will be 

But there IS some evidence that cuttlng the hnk between the central bank and the 
government does lead to lower debts and dehclts. See D e  Grauwe (1094) and Moe- 
sen and Van Kompul (1990). 
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stronger when that government is in the union than when it stay 's out- 
side. 

Although it cannot be denied that the strong financial integration 
in a monetary union provides the potential for a lot of pressure to bail 
out defaulting governments, this is not the only relevant considera- 
tion. There is also the exchange-rate issue. When a country such as 
Sweden is not allowed in the union, one can expect that a default will 
also put a lot of pressure on the other EX members to bail out the 
Swedish government. This pressure comes from the fact that when 
Sweden is outside the monetary union while it defaults, the crown is 
likely to collapse in the foreign exchange market, which produces a 
lot of pressure from industrialists in the rest of the EU to support the 
crown to avoid the loss of competitiveness following this collapse. 

This exchange-rate effect is absent when Sweden defaults while it 
is a member of the monetary union. So keeping Sweden outside the 
union may not necessarily reduce the risk for the other EU members 
of a future bailout operation. The hvo effects (the financial integra- 
tion and the exchange-rate effects) operate in opposite directions. It 
cannot be known apliom'whether in a monetary union the pressure to 
bail out a defaulting E,U country will be stronger than when this same 
EU country is left outside the EMU. It could very well be the other 
way around. 

4. Convergence criteria and social consensus 
about the EMU 

In previous sections, it was argued that the convergence criteria carry 
the risk of leading to a prolonged division of the EU. There is an- 
other risk that has become more apparent only recently. This is the 
risk that the strenuous application of the (budgetary) convergence 
requirements is gradually eroding the social consensus in the EU con- 
cerning the desirability of EMU. 

There is certainly a need for a reduction of government budget 
deficits and government debt in many European countries, not the 
least in Sweden. The problem arises when budget cutting is linked to 
the start of the EMU. Budgetary restrictions are unpopular in most 
countries because they involve reductions in spending programs 
and/or increased taxes. These policies hurt many people and are 
therefore resisted. By mahng the start of EMU conditional on suc- 
cessful policies of budgetary contraction, the hostilit~~ of large seg- 



PROBLELfS OF TRANSITION AND WITMLIZXTION, I'aul D e  Grauwe 

ments of the population against these policies is deflected toward the 
EMU. In addition, when national politicians justify budget cutting 
policies by referring to the EMU, the popularity of the EMU is nega- 
tively affected. As a result, the social consensus, which may have ex- 
isted toward the desirability of a single European currency, is under- 
mined. All this is quite unfortunate because, as argued earlier, the case 
for imposing budgetary norms as a condition for entry into the EMU 
is weak. By linlilng the budgetary reform to the start of the monetary 
union, the latter has been greatly endangered. 

There is an additional reason why the link between monetary uni- 
fication and budgetary reform endangers monetary union. Budgetary 
reform is not only unpopular, it is also a process that will take much 
time in many countries. For example, some countries such as Belgium 
and Italy will need 10 to 20 years to bring their debt-to-GDP ratios 
close to the 60 percent norm. A monetary union can start much 
faster. The technical problems of setting up the necessary institutions 
for the operation of the union require only a few years-not decades. 
And as argued earlier, the early startup of the union would greatly fa- 
cilitate the policies of budgetary restrictions and debt reductions in 
countries with unfavorable initial conditions. 

5.  The prospects PkBr monetaq- union 

This section contains analyses of what the markets9 expectations are 
concerning the EMU. To study this question, the forward interest 
rates of currencies that are candidates to become EMU members are 
analyzed. As a general principle one can state that forward interest 
rates with a settlement date after January 1, 1999 should be equal 
among currencies that are expected to be in the monetary union. T h s  
is because currencies, which are expected to be in the union, will not 
be subject to exchange-rate uncertainty anymore. 

So today, if an investor buys a forward contract to lend one mihon 
German marks in 2002, this will translate into a contract to lend 3 
rnihon French francs in 2001 (if the conversion rate between the 
mark and the franc chosen in 1999 was 3:1). If the EMU exists in 
2001, the interest earned on this mark contract should be identical to 
the interest earned on contracts expressed in francs, at least if these 
mro currencies are expected to be in the EMU. Because in that case, 
the exchange rate between the franc and the mark will have been ir- 
revocably fixed. 
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The same holds for all other currencies expected to be in the 
E,LZ.IU. The exchange rate, which will have been chosen on January 1, 
1999 to convert the mark into the franc, will have become irrelevant 
in 2001 and in all contracts with a settlement date after January 1, 
1999. Any differential between the forward interest rates on such 
contracts creates the scope for risk-free arbitrage if the market be- 
lieves that EMU will be in existence at that time. 

Cons~ersely, if a differential is observed in the interest rates on 
fom-ard contracts with a settlement date after January 1, 1999, this 
can only be interpreted to mean that the market is not certain that the 
EhlU will be in existence after that date. (Appendix C formally illus- 
trates these propositions.) 

The data were organized as spreads of fom-ard interest rates re- 
garding the German-mark, forward interest rates. Figures 2a and b 
show the results. The most striliing feature is the sharp decline of the 
spread since the end of 1995 for most currencies concerned. The de- 
cline is most spectacular for the southern European currencies (lira, 
peseta) and for the Swedish crown. At the end of 1996, the spread 
was about 100 basis points. This implies that the market substantially 
revised upward its forecast about the probability that these currencies 
would be in the EMU in 2001. 

Figure 2a. Fornard spread of the Belgian franc, the French 
franc, and the Dutch guilder with the German mark 

One can derive more explicitly the implied probabilities for enter- 
ing EMU. D e  Grauwe (1996) describes this procedure. Figures .? and 



I'ROBLEMS OF TR-1NSITIO;V AND IiuITIALIZATION, I'aul D e  Grauwe 

4 show the results. At the end of 1996, the market set the probability 
of an EMU, which includes Germany, France, Belgium, the Nether- 
lands, Austria, and Ireland (the latter two are not shown) equal to 100 
percent. 

Figure 2b. Forward spread of the Swedish crown, Italian lira, 
and Spanish peseta with the German mark 

Legend -Spanish peseta, ... Swedish crown, _ _ - Italian lira 

The most significant change has occurred with the Southern 
European countries and Sweden, which at the end of 1995, were 
given a probability of joining the EMU of close to zero. At the end of 
1996, this probability had reached levels of 70 to 80 percent in Spain 
and Italy (For Portugal, not shown here, the probability reached 90 
percent.) For Sweden, this probability fluctuated around 60 - 70 per- 
cent at the end of 1996. One can interpret these results as follows: 

At the end of 1995, the prevailing opinion in the market was that 
the EMU would start with a core group of countries. In this view, the 
peripheral countries had no chance to be included in the EMU. One 
year later, this view had completely changed. hTow the peripheral 
countries are given very high probabilities to be in the EMU at the 
end of the century. 
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Figure 3. Probabilities of French franc, Belgian franc, and 
Dutch guilder in the EMU (Jan. 1995 - Nov. 1996) 

Probability of FF in EMU (Jan. 95 - Nov. 96) 

Probability of BF in EMU (Jan. 95 - Nov. 96) 
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Figure 3. Continued . . . 

Probability of NLG in EMU (Jan. 95 - Nov. 96) 

Figure 4. Frobabifities of Spanish peseta, Swedish crown, and 
Italian lira in the EMU (Jan. 1995 - Nsv. 1996) 

Probability of ESP in EMU (Jan. 95 - Nov. 96) 
100% r------ --- 

I 
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Figure 4. Continued . . . 

Probability of SEK in EMU (Jan. 95 - Nov. 96) 
--------------*--- 

Probability of ITL in EMU (Jan. 95 - Nov. 96) 
1 00% 
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This change in perception is due to several factors: 
0 The convergence of the peripheral countries has improved. At the 

same time, the convergence of several core countries has been dis- 
appointing. As a result, the difference between the core and the 
periphery regarding convergence has narrowed. 

e The better-than-expected performance of the peripheral countries 
may have led these countries to enjoy the positive self-fulfifing 
dynamics of the convergence process, which are described earlier: 
better prospects for entry lower the interest rates, thereby facili- 
tating the budgetary convergence. 
The market map have become aware of the politics of deciding 
about membership. Peripheral countries have made it clear that 
their overriding objective is to start the EMU with the core coun- 
tries. The qualified majority rule that will have to be used to decide 
the membership issue will give the power to a small group of 
countries to block entry of others-if they themselves are not ac- 
cepted. Because the difference between the core countries and the 
peripheral countries has narrowed considerably, it will be very dif- 
ficult to exclude the peripheral countries without creating severe 
political tensions and a deadlock in the decision process. 

Much of the pressure will be on Germany, which has insisted most 
on the strict interpretation of the Maastricht convergence criteria. If 
Germany maintains its position, a political deadlock cannot be ex- 
cluded. So the postponement of the start of the EMU cannot be ex- 
cluded either. 

6. Alternative transition processes 

Analyses in previous sections suggest several reforms in the transition 
toward monetary union. The general principle that should guide this 
reform can be formulated as follows: 

The transition to EMU should put less emphasis on convergence 
requirements and more on strengthening the future monetary institu- 
tions of the union. More emphasis should be put on ensuring that the 
future European central bank delivers on its mandate to produce 
price stability. T h s  can be achieved by strengthening the institutions 
of the future monetary union. This, in turn, allows the convergence 
criteria to be used more flexibly. 



PRORLELLS OF TRXKSITIOIC AND 1NITIAL.IZATION. Paul De Grauwe 

This general principle could be achieved in several ways. Daniel 
Gros8 proposed one, which foresees that countries, which fail to sat- 
isfy the budgetary norms, would not obtain a voting power on the 
board of directors of the ECB. So countries such as Italy, Belgium, 
and Sweden, would be accepted lnto the union. But as long as their 
budgetary house is not in order, these countries would not be allowed 
to take part in the decision process of the ECB. As a result, there 
should be no fear that heavily indebted countries may push the ECB 
to pursue too expansionary monetary policies. 

The paradox discussed tn the previous sections can be resolved. By 
allow~ng highly indebted countries into the union, debt reduction tar- 
gets become easier to achieve. At the same time, the fear is allayed 
that these highly indebted countries may Induce an tnflationary bias to 
the union. This fear has been one of the main stumbling blocks for 
low-inflation countries to allow countries that follow unorthodox fis- 
cal policies in the union. 

A second institutional strengthening consists of defining and en- 
forcing a procedure for removal of the board of directors of the 
E C h h o u l d  ~t fail to maintain price stability. Such a procedure 
would do much more to ensure price stability in the union in, say, the 
year 201 0 than the insistence that countries reduce thelr inflation rates 
and their budget deficlts in the second half of the 1990s-before the 
union starts. 

Such a reform also goes some way in mahng the future E,uropean 
Central Bank more accountable. In this context, inflation targeung 
could be useful. Many central banks, including the Swedish central 
bank, now follow Inflation targeting procedures. The ECB could 
similarly be required to use such a procedure. 

The budgetarjr process in different EMU countries should be re- 
formed to make ~t more transparent and less prone to lead to unsus- 
tainable budget deficits. Recently, Eichengreen and von Hagen (1995) 
formulated proposals aimed at malsjng the budgetary process more 
streamlined in the EU. In addition, they proposed to institute Na- 
tional Debt Boards in each country, whose responsibility would be to 
monltor the evolution of the national debt and to propose remedial 
action when particular targets are not met. 

These are only a few proposals that follow the general principle 
formulated earlier, that is, that less emphasis should be put on con- 

8 See Gros (1 995) 
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vergence criteria and more on strengthening the future monetary in- 
stitutions in the union. It is important to see thts as a qgidpro quo. By 
strengthening the institutions of the future EMU, the German public 
can be convinced that the future monetary union will provide for low 
inflation. This then makes it possible to relax the convergence re- 
quirements (which, as argued, provides few guarantees for Germany). 
The relaxation of the convergence requirements then reduces the risk 
that the EU will split into tcvo parts, producing great economic and 
political strains. 

Note that t h s  shift in emphasis can be achteved withn the frame- 
work of the Maastricht Treaty. It does not require a renegotiation of 
the Treaty. As mentioned earlier, the wording of the Treaty allows for 
a lot of flexibility in the interpretation of the convergence criteria 
(especially the budgetary ones). So if the political w d  is present, a 
flexible interpretation of the convergence criteria is certainly possible. 
At the same time, the institutional strengthening proposed here can 
be achieved by reaching agreement on additional protocols, much in 
the same way as the Stability Pact, initially proposed by the German 
Minister of Finance and agreed upon at the Dublin summit meeting 
of December 1996. 

7. Problems of bnitiaEzatlon of the EhaU 

Two important problems associated with the start of the EMU de- 
serve attention: 
1. Between the membership decision (foreseen in early 1998) and the 

start of Stage 'Three (January 1, 1999), potential for speculative cri- 
ses may be created. 

2. During the first three years of Stage Three (1999-2002) when the 
national currencies will continue to circulate, albeit with irrevoca- 
bly fixed exchange rates, a potential for speculative crises also ex- 
ists. 

The following analyses illustrate the seriousness of the two problems. 

7.1. Conversion rates and speculation 

When the membership issue will be settled in early 1998 (if at all), the 
conversion rates that will be used on January 1, 1999 will not be 
known with certainty. This creates a problem in that a potential for 
speculative crises arises. 
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These crises could originate for tcvo reasons. 
1. During 1998, large asymmetric shocks occur, which are perceived 

to create a need for making exchange-rate adjustments before the 
start of EMU to avoid locking exchange rates into values that no 
longer correspond to equilibrium. 

2. A second source of speculative crises may arise as a result of what 
has been called the ~nd-game problem. This can be explained as 
follows: 

At the start of Stage Three, countries lose their ability to change 
the exchange rate. As a result, a situation arises in which countries can 
devalue for the last time. So if a country decides to devalue, it can 
reap the benefits of such a devaluation (for example, improved com- 
petitiveness, reduction of the real burden of the government debt) 
without creating expectations of a new devaluation in the future. The 
latter typically raises domestic interest rates and makes a devaluation 
less attractive. So the incentive to devalue "for the last time9' may be 
very strong in many countries. When speculators are aware of this, a 
speculative crisis is likely to erupt. 

How important are these problems? The end-game problem is dls- 
cussed first. 

In the beginning of 1998, when countries are selected to enter the 
EMU, they will at the same time have to comply with article 109 1 of 
the Treaty, which states that the decision concerning the conversion 
rates will be taken by unanimity. At the moment a country is accepted 
into E,iCLU, it will also abandon its sovereignty concerning its ex- 
change rate. This is quite important because it eliminates the end- 
game problem, which arises when countries can exercise their option 
to devalue a last time before entry into the union. This option will 
simply not exist for the countries that will enter into the union. The 
end-game problem ceases to be a problem. 

The other problem, the possible occurrence of large shocks during 
1998, cannot be excluded. So the issue is how the participating coun- 
tries should deal with this problem. 

One possible response consists of announcing the conversion 
rates at the same time as the membership decision is taken. But such 
an announcement must be made credible to be capable of withstand- 
ing a speculative storm should this arise. To do so, a commitmen.t tech- 
nolo8 should be put into place. This consists of steps toward centrali- 
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zation of the monetary policies of the countries that will participate in 
EMU. 

So monetary policies of the countries accepted into the EMU 
should already be decided upon jointly during 1998. Another part of 
this commitment technology consists of declaring that each partici- 
pating central bank will supply its own money in unlimited amounts 
in exchange for the currency under pressure. Such a solemn declara- 
tion, if credible, can beat back any amount of speculation for the sim- 
ple reason that central banks that support another currency can create 
unlimited amounts of their own currency to be sold in the market. In 
a multilateral exchange-rate system such as the EMS, there is no con- 
straint on the amount of foreign exchange the central banks can sup- 
ply in the market. Once this is known by speculators, they will not 
find it worthwhile to undertake a speculative attack. 

If the countries accepted into the EMU fail to set up such a com- 
mitment technology, they will take a risk. Here, it will be necessary to 
allow for a sufficient amount of flexibility in the exchange rates. The 
t 1 5  percent fluctuation margin should then be maintained to absorb 
speculative shocks that may arise. The authorities can strengthen the 
stability of this fluctuation margin by declaring that the central rates 
will be the conversion rates. Even if the speculators do not fully be- 
lieve this (because of the absence of a commitment technolocg), there 
would be sufficient uncertainty about ths ,  so that large deviations of 
the exchange rates from the central rates would create a high risk of 
large losses for those speculators betting against a currency. This 
would help to stabilize the exchange rate within the band. 

7.2. Irrevocably fixed exchange rates and speculation 

From January 1, 1999, exchange rates of the participating currencies 
will be irrevocably fixed. During three years, these currencies will 
continue to circulate. Only from 2002 will they be replaced by the 
euro. 

When this additional stage in the transition process was initially 
proposed it met a lot of skepticism from many observers. The main 
reason for this skepticism was to be found in the past experience of 
fixed exchange rates. Sooner or later these fixed exchange rates come 
under pressure. In addtion, in a world of perfect capital mobility, this 
pressure is likely to come soon. So accordng to the skeptics, this ad- 
ditional transition stage was superfluous and could only create more 
problems on the road to full monetary union. 
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The European authorities have defended this additional transition 
period on technical grounds. It was deemed to be necessary to allow 
for the necessary technical preparations for the final switch-over to 
the single currency. If this is the correct interpretation of why the ad- 
ditional transitional stage was instituted, then it may not really lead to 
problems of speculative crises. The reason is that from January 1, 
1999, the European Central Rank will take over monetary policies 
from the national central banks. This has important implications for 
the stability of the system when large changes in the demand for na- 
tional currencies arise. 

Suppose, for example, that French residents massively wish to 
convert their holdings of francs into German marks. This will neces- 
sitate that the ECB supplies the additional marks and retires the franc. 
The ECB can do this, in principle, until the last franc has disappeared 
from circulation. Because this would involve the substitution of franc 
for mark, it would not affect the system-wide money supply target 
that the ECB is likely to pursue. So technically, there is no problem 
for the ECB to adjust to any desire of the public to move out of one 
currency into another one. 
Rut there is another possible interpretation of why the additional 
stage in the transition was instituted. This has to do with the desire of 
Germany to maintain its valuable option to postpone the start of the 
EMU (see Section 1). If the additional stage in the transition to EMU 
is there to allow Germany to keep this option, then the stability of 
this transitional stage is not at all assured. Here, the market may come 
to expect that Germany will continue to have an incentive to post- 
pone. Such an expectation map lead to great turbulence in the mar- 
kets. It may occur if, for example, budget deficits widen again or debt 
ratios increase after 1999. As is well known, the German Constitu- 
tional Court has ruled that Germany should be allowed to pull out of 
the ElClU ~f it does not provide for stability. An increase in the gov- 
ernment budget deficits and debt levels could be interpreted as such 
and may lead to calls for Germany to exit from the EMU. During the 
transitional stage between 1999 and 2002, such a pull-out would still 
be possible at minimal costs. It is preciseljr the existence of this low- 
cost exit that could make this stage In the process toward the EA4U 
unstable. 

To avoid this, at the start of 1999, a strong commitment from 
Germany will be necessary to indicate that it is irrevocably engaged in 
the process of monetary union. This will be necessary to avoid having 
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the Constitutional Court's ruling hanging as Damocles' sword over 
this last stage towards monetary union. 

8. Conclusion 

This paper describes the convergence dynamics toward monetary 
union in Europe. These dynamics carry two risks: 
1. They lead to pressures for postponement mainly because of a 

German cost-benefit calculus, which gives that country a strong 
incentive to wait. 

2. They will lead to a division of the EU (a more important risk). So 
countries that are not accepted into the EMU on January 1, 1999 
are likely to stay out for a long period, which creates great tensions 
between the ins and ugts (at least if the Maastricht convergence 
game is maintained). 

This paper presents an alternative strategy toward monetary unifi- 
cation. It is based on the idea that to guarantee a low inflation mone- 
tary union (a condition necessary to incite Germany to join), the fu- 
ture European monetary institutions should be strengthened. This 
then makes it possible to apply more flexibility in the convergence 
criteria so that more countries that wish to join the union find this 
possible. In so doing, the risk of splitting the EU apart can be re- 
duced while at the same time, the German fears of inflation can be 
allayed. 

This paper also analyzes the possibility of speculative movements 
during the approach to Stage Three and during 1999-2002, when na- 
tional currencies will continue to circulate albeit with irrevocably fixed 
exchange rates. It concludes that the approach to Stage Three can be 
smoothly organized if the participating countries agree to set up tight 
procedures of joint monetary decision mahng before January 1, 1999. 
The period between 1999-2002 can be made speculation free for the 
participating currencies, if it is made very clear that Germany is fully 
committed to abandoning the mark, regardless of what happens with 
government debts and deficits during these years. 
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Appendix A. The economic rationale for 
convergence before EMU 

This appendix contains a simple model that formalizes the argument 
that convergence before entry into the EMU is necessary to obtain 
low inflation in the future EMU. The inflation convergence require- 
ment is the focus. 

Elsewhere, a similar analysis was performed regarding the budget- 
ary convergence requirement (De Grauwe, 1996). Figure A.1 illus- 
trates the central insight of the theory. It shows the short-run Phihps 
curves of Germany and Italy. These countries are assumed to be 
identical except for the preferences of the authorities. 

The German authorities put heavy weight on reducing inflation, 
the Italian authorities put low weight. This is shown by flat indiffer- 
ence curves for the German authorities and steep ones for the Italian 
authorities. 

The natural unemployment rate, u ~ ,  is the same in the two coun- 
tries, and so is the target unemployment rate of the authorities, u*. 

Inflation equilibrium is achieved in EG in Germany and E,I in Italy. 
So inflation is on average higher in Italy than in Germany without any 
gain in unemployment for Italy. This has to do with the assumption 
that economic agents have rational expectations. When setting their 
inflation expectations, they consider the preferences of the authori- 
ties. They will set these expectations high enough to eliminate the in- 
centive the authorities have to create surprise inflation. 
A monetary union between the two countries implies that a com- 

mon central bank takes over, so that the preferences of the authorities 
become identical. Two propositions can now be easily established: 
1. The low inflation country (Germany) always reduces its welfare by 

forming a monetary union with the high inflation country.9 This is 
because the union central bank will reflect the average preferences 
of the participating countries.1° AS a result, the union inflation rate 
will be located between EG and EI. The high inflation country, It- 
aly, gains from monetary union. 

9 O f  course there are other sources of gains of a monetary union, for example, 
lower transactions costs and lower risk. These efficiency gains must then be com- 
pared with the welfare losses resulting from a higher inflation. 
l o  In principle, the statutes of the E,CB require the central bank to pursue price sta- 
b i l i ~ .  But one cannot exclude the possibility that the representatives of different 
countries, with different inflation experiences, maintain their own preferences. 
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2. From the first proposition it follows that, because the low inflation 
country, Germany, loses when it joins the union, it will not want to 
do so--unless it can impose conditions. It is clear from the analy- 
sis of Figure A.1, that this condition must be that the union central 
bank should have the same preferences as the German central 
bank. Note that Italy will be glad to accept. So this analysis pro- 
vides the intellectual underpinnings for the Maastricht decision to 
institute a European Central Bank, which is a close copy of Bundes- 
bank (with political independence and price stability as the sole 
objective of monetary policy). 

What about the Maastricht entry conditions? Can these equally be 
derived from the analysis underlying Figure A.1? At first sight, they 
can. The European Central Bank will be composed of representatives 
from participating countries. Even if the ECB is made independent, 
these representatives may still have different inflation preferences. 
Majority voting in the Board may then put the German representative 
in a minority position, so that the equilibrium inflation rate in the 
union would exceed the German inflation rate. To avoid t h s  out- 
come, Germany will want to control the entry into the union, so that 
only those countries with the same preferences join the union 
QvIorales and Padilla, 1994; Winkler, 1995). The Maastricht entry con- 
ditions can now be interpreted in this perspective. Before the union 
starts, the candidate member countries are asked to provide evidence 
that they care about a low-inflation rate in the same way that Ger- 
many does. This they do, by bringing down their inflation rate to the 
German level. 

During this disinflationary process, a temporary increase in the un- 
employment rate will be inevitable (a movement along the short-term 
Philhps curve). T h s  self-imposed suffering is added evidence for 
Germany that countries such as Italy are serious about fighting infla- 
tion. Once the proof is given, these countries can be let in safely. 
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Figure A.1. Inflation and unemployment in a 
two-country model 

Inflation 

4 

U N Unemployment 

Appendix B. The incentives to postpone EMU 

The decision to enter the monetary union by Germany as an invest- 
ment decision is considered in this appendix. Here, R is the net yearly 
(uncertain) return from monetary union. It consists of two compo- 
nents, that is: 

where S is the traditional benefit from monetary union (lower trans- 
actions costs, less exchange risk) and P is the loss for Germany arising 
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from expected higher yearly inflation rates in EMU than in Germany. 
Assume that this cost is uncertain. But Germany acquires more in- 
formation about the size of thts expected inflation as time goes on. 
This information is obtained from the trends in budget deficits and 
debt ratios. 

Germany also bears another cost when entering the monetary un- 
ion. This is the loss of its brand name, the German mark, and the loss 
of power in determining monetary affairs in Europe. This cost can be 
considered as a sunk cost. This cost is I< and it is borne at the mo- 
ment Germany enters the union. 

For EMU to be interesting for Germany the following condition 
must be satisfied: 

where r is the dlscount rate, so that R/r is the present value of the 
future expected yearly returns of the monetary union. 

(R/r - I<) can then be interpreted as the net present value of the 
EMU for Germany (NPVE ). T h s  should be positive to induce Ger- 
many to enter the monetary union. 

Figure B.1 shows t h s  German cost benefit calculus graphically. 
The vertical axis exhtbits the net present value of EMU as defined in 
(A2). The horizontal axis represents the expected yearly rate of return 
of EMU. The upward sloping line is the graphical expression of 
equation (A2). 

When R exceeds M, monetary union is profitable for Germany. It 
is assumed that this is the case. So suppose that R slightly exceeds M. 
Does this mean that it is in the interest of Germany to start the 
monetary union immediately? The answer is negative. 

If Germany has the option to wait before malilng its final decision, 
the cost benefit calculus changes. Because by waiting one period, 
Germany obtains better information about R. If after one period, R 
exceeds M, then the net present value of EMU is positive and Ger- 
many starts the union. If R is below M, then Germany does not start 
the union so that the net present value of the union is zero. 
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Figure B.1. The option value s f  waiting for Germany 

D 

Therefore, this waiting strategy has a higher net present value today 
than starting the union immediately as soon as R exceeds M. 

The curved line ACD1' shows the net present value of this waiting 
strategy. So even if today, R slightly exceeds M, it pays for Germany 
to wait. Only when R exceeds H will it be optimal for Germany to 
start the union immediately. Put differently, the expected rate of re- 
turn must exceed the minimum required rate of return by a wide mar- 
gin. This margin (H-hI) depends on the uncertainty of the expected 
return R. 'The greater this uncertainty, the greater is this margin and 
therefore the value of waiting for Germany. 

Readers who are familiar with option theory will have recognized 
this formulation as just an application of option pricing. Germany has 
the option to enter the union. The exercise price of this option is I< 
(the sunk cost). But it would not be optimal for Germany to exercise 
this option when R remains below H, because the value of this option 

11 See Dixit (1992) for a derivation of this cun-e in the context of an optimal in- 
vestment policy. 
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is higher than the intrinsic value of the project (the net present value 
NPVE). So it is not rational for Germany to start the monetary union 
immediately even if the net benefit of EMU is positive. 

Appendix C. Fornard interest rates as 
predictors s f  the EMU 

This appendix &splays an analysis of how the information embodied 
in the forward interest rates can be used to find out whether the mar- 
kets expect the EMU to start on January 1, 1999. This analysis is ap- 
plied to the ECU and the German mark interest rates. Any other pair 
of potential EMU-members could also be selected. 

To  start, the well-known interest parity theorem is used, which can 
be expressed as 

where KEt,tl,T is the forward ECU interest rate observed in period t 

for contracts with settlement time t' and with a maturity time T. 
In general, T > t'. RD,,,lT is the forward German mark interest rate 

observed in period t for contracts with settlement time t' and with a 
maturity time T.  F,,,I and Ft,T are the forward exchange rates of the 

ECU (units of ECU per unit of German mark) observed in period t 
for contracts with settlement time t 'and T, respectively. Note that if 
RE,,,I,~ and RD,,,I,~ are the spot interest rates, then t = t ' ,  In that case 

F,,,I is the spot exchange rate, and (A3) is the conventional interest 

parity relation. 
These forward exchange rates can also be expressed as 

and 
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where E,, (St!) and E, (ST) are the expectations held in period t about 

the exchange rate of the ECU relative to the German mark at time t' 
and T respectively; n,,,~ and n , , ~  are the riskpremia involved. 

If the E,hlU starts on January 1, 1999, two things will happen: 
1. The exchange rate between the euro (previously the ECU) and the 

German mark will be irrevocably fixed from that date on. This ir- 
revocably fixed exchange rate is represented by S . 

2. The fluctuation margins around this irrevocably fixed exchange 
rate will be ehminated. This implies that the exchange risk between 
the euro and the German mark will vanish. The same applies to all 
pairs of currencies, which will participate in the EMU. 

The previous discussion implies that after January 1, 1999, equations 
(A4) and (A5) can be rewritten as: 

for all t' and T 2 January 1, 1999. This follows from the fact that in 
the monetary union, the exchange rate cannot be changed anymore, 
and thus the future expected exchange rate is invariably S .  

In  addition, because the exchange risk disappears, n,,,~ and n,,, in 

(A4) and (A5) must be equal to zero. Using (A6) to substitute in 
(A3), this gives 

for all t' and T 2 January 1, 1999. 
The forward Interest rates on E,CU and German mark contracts 

with settlement time after January 1 ,  1999 are equalized if the market 
is confident that the EMU will start on January 1,  1999. 

- 

Note that the irrevocably fixed-exchange rate, S , does not appear 
in equation (117). Put differently, whatever choice is made about the 
conversion rate between the euro and the mark on January 1, 1999, 
this does not alter equatlon (A7) and the conclusion that if the E,MU 
is expected to start on that date, the forward interest rates of the ECU 
and the German mark must be equal. 

Conversely, if today, a deviation is observed between these for- 
ward-interest rates, this can only mean that the market has doubts 
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that the EMU (that is, irrevocable fixing of exchange rates and elimi- 
nation of fluctuation margins between the euro and the mark) will 
start on January 1, 1999. 

Note that the previous conclusion does not apply to the forward 
rates with settlement time before January 1, 1999. These incorporate 
the risk relating to the uncertainty about the conversion rate (even if 
the market has no doubts that EMU will start on January 1, 1999). 
Forward rates for t' <January 1, 1999 can be expressed as: 

which is the same expression as (A4), and 

where E,(S) is the expected conversion rate and 7ct is the risk associ- 

ated with rnalilng a wrong forecast about t h s  conversion rate. 
Substituting (A8) and (A9) into the interest parity condition (113) 

leads to the conclusion that the forward rates with a settlement date 
before January 1, 1999, will generally not be equalized even if the 
market is certain that EMU will start on that date. The spreads then 
reflect the uncertainty concerning the conversion rate that will be 
chosen between the ECU and the German mark. 

From the previous discussion, the conclusion is that to obtain the 
market's expectations of the occurrence of EMU on January 1, 1999, 
forward-interest rates with settlement time after January 1, 1999 
should be used. These reflect the pure EMU probabilities because 
they are cleared from all uncertainties about the conversion rates that 
will be used at the start of EMU. 
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