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NON-TECHNICAL SUMMARY

The set of existing or prospective currency unions has changed significantly over
a short space of time. Plans tor European Monetary Union (EMU), the break-up
of the monetary unions in Czechoslovakia, the tormer Soviet Union and
Yugoslavia, and the reunification of the two halves ot Germany into a single
currency zone have all contributed 1o this change. One of the effects of this has
been to reignite interest in the characteristics of a beneficial, or optimum,
currency area.

The literature on optimum currency areas was initiated by Mundell {(1961).
Mundell argued that, while the ‘costs of valuation and money-changing’ were
lower within a currency union, fixing the rate of exchange across regions by
torming a currency union was costly in the tace of asymmetric disturbances and
price rigidities. These costs could be alleviated if a high leve! ot tactor mobility
existed between regions, however. Hence, he viewed factor mobility as the key
criteriain the choice of a currency union. McKinnon (1963) argued that openness
to external trade should be another imporiant eriterion. If an economy was very
open, a flexible exchange rate would be relatively ineffective, since changes in
the exchange rate would destabilize the internal price level and have lew
beneficial effects on real wages or the terms of trade. Hence, currency unions
that were relatively closed with respect to the rest of the world were to be
preferred. Finally, Kenen (1969) argued that regions with high product
diversification would be able to maintain a currency union more easily than those
with low diversification since the latter are subject to larger disturbances.

These three papers represent the core theory ot optimum currency areas and
have been the basis tor much of the recent empirical work. As might be expectad
trom coniributions dating back to the 1960s, however, they offer verbal
arguments rather than tormal models. This paper presents a tormal modal ot
optimum currency areas. The world is assumed 1o consist of a number o different
regions, each of which produces a different good and has sticky norminal wages.
Each region can choose 1o have a separate currency or to join some of the other
regions in a larger currency union. The advantage of joining a currency union is
that transactions costs with other regions in the union are lower. The
disadvantage comes from the fact that the exchange rate can no longer be used
to offset asymmetric disturbances within the currency union, resulting in output
losses. The analysis highlights the trade-off betwaen these two tactors.

The result is a flexible tramework which embodies many of the criteria tor
optimum currency areas suggested in the criginal papers by Munde!l, McKinnon,
and Kenen, including such factors as the size of underiying disturbances, the
degree of correlation between the disturbances across regions, the costs of



transaciions between different currencies, the level ot tactor mobility across
regions, and the interrelationship of demand between regions.

The model also provides some insights on the welfare effects ot currency uniens,
The most interesting insight is that, while a currency union can raise welfare of
the regions within the union, it unambiguously lowers welfare tor regions outside
of the union. This is besause the gains from the union, in the form of lower costs
of transacting business, are limited to the members of the union, while the losses
trom the union, in the torm of lower ocutput due to the inleraction between the
common exchange rate and the nominal ngidity, affect everybody. Hence,
regions oulside of the union partake in the costs of the union but not in the
benefits. This conclusion does depend on some of the underlying assumptions
used in the model, but it is a usetul reminder that the impact of a currency union
need net be benign to those excluded.

Ancther insight 1s that the incentives tor a region to join a currency union are
different from the incentives to admit a region into a union. The entrant gains
trom lower transactions costs on trade with the entire existing union, while the
incumbsnt regions only gain on thair trade with the potential entrant. As a result,
a small region will always have a greater incentive 1o join a union than the union
will have an incentive to admit the new member. A coroliary of this is that, even
if a country would preter a free float across all regions, it may still have an
incentive to join a currency union with other regions if it is going to be tormed.
This is because most ot the welfare losses trom the nascent umon will ccour
whether or not the region decides 1o join. This set of incentives may explain why
some countries in the European Unien who are not particularly convinced of the
merits of European Monetary Union are also worried about being relegated to
the second division of a iwo-speed EMU.



I. Introduction

After a long period of relarvive stability, the set of existing or
prospective currency unions has changed significantly over a very short
space of time. Plans for European Honetary Union (EMUY, the break-up of the
monetary unions in the former Soviet Union, Yugoslavia, and Czechoslovakia,
and the reintegration of the two halves of Germany into a single currency
zone have all contributed to this change. One of the effects of rhis has
been to reignite interest in the characteristics of a beneficial, or
optimum, currency area.

The literature on optimum currency areas was initiated by Hundell
(1961}, 1/ Hundell argued thar, while the “costs of valuation and money-
changing" were lewer within an currency union, fixing the rate of exchange
across regions by forming a currenmcy union was costly in the face of
asymmetric disturbances and price rigidities. However, these cost could be
alleviated 1f 2 high level of factor mobility existed between ragions.
Hence, he viewed factor mebility as the key criteria in the choice of a
currency unlon. McKinnom (1863) arpued that operness to exvernal trade
should be aneother impertant criterion. If an eCONOMY Was very open a
flexible exchange rate would be relatively ineffective, since changes in the
exchange Tate would destablilize the internal price level and have few
beneficial effects on real wages or the terms of trade. Hence, currency

unleons that were relavively closed with respect to the rest of the world

1/ This was largely a response of the wider debate on rhe value of fixed
and flexible exchange rates (Friedman, 1953). Recent work on the choice of
exchange rate regimes, such as Canzoneri (1982}, have some features in
common with the optimum currency literature. Flood and Marion (19923
provide a survey.
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were to be preferred. Finally, Kemen (1969) argued that regilons with high
product diversificatien would be able to maintain a currency union more than
those with low diversification since the latter are subject ro larger
disturbances. 1/

These three papers represent the core theory of eptimum currency aresas
and nave been the basis for much of the recent empirical work. 2/
Howaver, as might be expected from contributions date back to the 1960=s,
they present varbal arguments rather than formal medels. The obhject of this
paper is to augment the existing lirersture by presenting a formal model of
optimum currency areas using & general egquilibrium model with Tegionally
differenciated goods. Deviving the theory of optimum currency areas from a
general equilibrium model of trade allows the various eriteria which have
been suggested for assessing currency unions to be integrated and compared.

Clearly, other papers have been written on the theory of optimum
currency areas since 1969, 3/ The model presented in this paper differs

from this existing literature in its use of a general equilibrium appreach

1/ See Ishiyama (1972), Masson and Taylor (1993}, and Tavlas {1993a b}
for surveys of the optimal currenmcy area literature.

2/ HMuch of this work has been on EM. Eichengreen (1%92) and Bean (1992)
provide surveys of this literature which includes work on the nature of the
underiying shocks, and factor mobilicy, and well as orther mechanisms to
alleviate asymmetric shocks such as federal fiscal policy. There is much
less work on other regions. Bayoumi and Eichengreen (1594) provide some
results across a wider set of geographic regicns.

3/ Tavlas {1993a,b) surveys this literature. Many of the issues
discussed there are not dealt with in the relatively simple framewerk
adopted here. These include, the effectiveness of monetary pelicy, the rele
of political preferences, time inconsistency, and fiscal policy in the
choice of regime, the speed with which external adjustment effects the
domestic economy, and the relsationship between the regime and the speed of
adjustment, Like this paper, Melitz (1991, 1993} has tried to integrate the
theory of optimum currency areas more with the theory of international
trade.
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and stronger microeconomic foundations. In addition to clarifying the
anzlysis, these microeconomic foundations make it possible to analyze the
incentives involved in forming a currency union in more detail than in
earlier papers,

The rest of the paper is organized as follows. The next section
~uztlines the structure of the model, while Section III analyzes the
rasulting equilibria, This is done by comparing the results from a fully
floating exchange rate regia. with che results from a curreney union made up
of two regions, and finally the results from a currency union made-up of any
number of regions. Particular emphasis is put on the welfare effects of the
different regimes, both for reglions withiu =nd outside of the currency
unien. Section IV looks at how the model relates to the wvarious criteria
for choosing currency unions outlined in the literature, while Section ¥

concludes.

II. The Model
The model is based on a small general equilibrium model with regionally

differentiated goods. It has four features that are worth noting .at the
outset, since they define the issues that the model dees and does not
address. First, the model assumes a mominal rigidity; vages can rise in
periods of excess demand, but they cannot fall below a certain level in
periods of low demand. While not uncontroversial, the existence of nominal
rigidities is central to most considerations of currency unlons; with fully
flexible prices the costs of joining a currency unisn become minor, making

the anslysis of the fssue of optimum curremcy areas largely pointless.



Second, the model has no explicit role for financial assets or governsment
policy, so issues such as fimancial integration or the conduce of monetary
or fiscal policy are not discussed. Third, each region is assumed to be
fully speclalized in production of cne particular good. Hence, no account
is taken of differential shocks to industries within a region. 1/
Finally, in order to provide a closed-form solution to the model simple
functional forms such as logarithmic utility have been used. The advantage
of this approach is that it allows the resulting model to be analyzed in
more depth, but at the inevitable cost of generality.
Production

Consider a world with a number of different regions, each of which has
the same underlying cconomic structure but produces a different variety of
good. Esch region has a fixed amount of labor which can be used to produce
its particular good (the assumption that laber carmot move between regions

will be relaxed later). The production function for regton iis,
v; = 1gecic m

where ¥; is the ourput of the good of region i, L; is the input of labor in
the region, « i5 a parameter vwhich is less than 1 and €4, 45 a disturbance

which iz normally distributed with a mean of zero and 1s indepandent of the
exchange rate regime. Letting small case lettaers represent logarithms this

can be rewricten,

1/ GClearly, exchange rate policy cannet respond to disturbances of this
type. This is discussed further in Helirvz (1991).
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yiealjeep. (2)

The maximum amcunt of labor available in a regilon 1s 1, so L;<l. Region 1
is different from the other regions in that the productiviry disturbance ej,
is always equal to 0, and hence the full employment level of outpug Yy is 1
{y3 = 0). The price of output in region 1 (P1) is the numeraire; By=1. 1s
Labor market

Labor is supplied in a competitive market, with Teal vage {W;/P; E;)
{uhere Wy is the wage in local currency and E; 1s the bilareral exchange

rate with region 1) equal to the marginal product of labor,
wWi“piteg = loglagd+esp~{l-m)I; (3

Nominal wages are assumed rto be sticky in the following sense. The response
of the wage in terms of local goods prices, Wi, depends upon the state of .
excess demand in the labor market when the wage is at a "normal® level, w =
@, defined as the wage which ensures full employment when there is no
productivity shock (e;, = 0} and the exchange rate E; is normalized to 1.

If there is excess demand for labor at this point then the nominal wage is
raised to the level which is consistent with full employed {L; = 1}. On the
other hand, if Iabor demand is helow the full egployment level when W =~
then the wage 1s assumed to remain at this high level, and some labor is
unemployed. 2/ Henece, there is an asymmetry between the labor market

response to excess demand end excess supply.

1/ The assumption that region 1 has no productivity disturbance
simplifies the definition of the numersire, bur has no other importance in
the model,

2/ This type of adjustment is similar to that assumed in the
disequilibrivm models originated by Clower (1967).
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This labor market assumption has an important interaction with the
axchange rate regime. If rthe region has & nominal exchange rate that is
free to adjust in response to underlying disturbances, then the wage 1s
always set at the “normal” level, and movements in the exchange rate ensure
that full employment is attained. By contrast, vhen the nominal exchange
rate is not free ta adjust fuily because the region is part of a lawger
currency union, then the rigiditcy in the labor market implies some loss in
suLpue tiirmrsk unamptorment.

Exchange rates

Each region uas to chose its exchange rate regime with the other
regions. If region i cheifes a separate currency from region j then the
ratio Ei/Ej is allowed to vary. However, the cost of this Flexibilivy is
that there is a cost teo transactions between the two currencies. 1/ This
cost is modeled using the “iceberg” model of trade, in which the goods that
emanate frem region i shrink by a factor (1-?j} on arrival im region i. For
simplieity the cost T is assumed to be the same for all external
reansactions. If regions i and j chose to form a currency union then the
ratio Ei/Ej is fixed at unity, and a common exchange rate Ejj is adopted,
Because there is no longer any need to transfer currencles. the transactions
cost is now zerc {for simplicity transporration costs between regions are
ignored).

For a currency union invelving several regioms, the exchange rate for

the region as a whole is assumed to equal the geometric average of the

1/ This represents all the costs of ctransferring from one currency te
another, including those asseciated with transactions, different units of
account, and legal and institutiecnal differences between currenmcy unlous.
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exchange vates for the individual regions if their exchange rates were
freely floating (i.e., the exchange rates implied by Full employment with
wages equal to the "normal" level of w), This assumption appears reasonable
and provides a simple closed-form solution; however, it has no concrete
microeconomic foundatiens. 1/
Demand

The production technoleogy is assumed to be owned locally, hence the
income for the region is equal to the nominal product, ¥:P;. Consumption in

reglon j 1s based on a Cobb Deuglas urility Function over all geocds,
N
b= 'El Bji log(Cyi) » 4, £
i

where cji is the consumption of good i in region j and ¢ is a tonstant term
equzal to the sum of ﬁjilog(ﬂji). 2/

The ﬂji coefficients are assumed to satisfy two criteria, both of whaich
are normajizations. First, the sum of ﬁji over i are equal 1 for all j,
hence the coefficient ﬂji represents the proportion of inceme in region j
which is spent on good i. The second normalization is that the sum of ﬂji
over j are equal 1 for all i; this ensures that the aggregate demand for
each product is symmetrical. From the form of the uvility function it
follows that at the point of production 3/ demand for the good i from

region } is given by,

1/ The assumption sbout the determination of the exchange rate does
affect the results since rthere is a nominal Tigidity in the model.

2/ The ¢ term simplifies the analysis later.

3/ Since the transactions costs are modeled using the "icebergn
assumption the demand for goods at the point of production need not be equal.
to consumption at the point of delivery.
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in=ﬁjinYj/Pi' (53
These assumptions can be shown te ilmply that all regional incemes are
equal £o unity. To see this assume the result. Since the sum of the 3ji
coefficients ovar j are 1 for all i implies that tne demand for good i at

the point of production is,

¥ =3 B5i/Pi = 1/P; %)

Equation (6) does indeed imply that all regional incomes (Pj¥;) are esqual te
unity, confirming the initial assumption.

If the two regions are not in & currency union then the volume of goeds
consumed in region } is less than the volume of goods demandad at the point
of production i, due to the lmpact of transactien costs. From equation (35)

consumption of good i in raglon j 1s,
Cj; = Bji(1-Tp /Py, 1)

where Tj is equal to T for regions outside of the curzemcy union and zero
for regions within the eurrency union. 1/

The use of Cobb-Douglas preferences is clearly restrictive, The
advantage of this appreach is that it simplifies the analysis by eliminating
the impact of income effects, thereby making It more tractable. The
disadvantage is the loss of generality. In partfcular, since the

productivity disturbance has no effect on regional income measured ln terms

of the numeraire {the change in output being exactly offset by the change in

1/ The consumption price for good L in region j s Pi/(l—Tj).
Consumption prices for good i can differ across regions because of
transaction costs; they are only equalized at the point of production.
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local prices) it is important for the model that nominal wages in a region
are ser with respect to local prices rather than the numeraire. This
distinction would niot be so important in a more general model with an

intertemporal elasticity of substitution of less than one,

I1I. Eguilibrium
No currency areas
Consider first the situation in which all of rthe regions allow theijr
currencies to flost against each other. Since all of the exchange rates are
fully flexible, nominzl wages in local goods, W;, are set at the "nermal®
level w. Full employment implies that the exchange rate ey = ¢y, and

¥i = €3. From the consumption function defined in equation (7} it follows

that,
eji = log(fj;) +1og{1l-T) +¢; (8)
and hence,
N
Uj= X Bjieie~ ¥ Bjir 152
i=1 A

where r = log{1-T).

Since the exchange rate in each region 15 able to respond to the
reglon-specific productivity disturbance, there is full employment and hence
eutput at the point of production is maximized. However, the existence of
separate currenicies involves a cost in transferring goods not produced in
the reglon from cne currency to another, This cost rises with ﬁji' the

proportion of good i in region j's consumption bundle.
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A two country currengy union

Consider mow the equilibrium if two regioms ] and k chose to form a
gurrency union, For simpliecity it will be assumed that all other vegions
continue to £loat freely against each other. 1/ The axchange rate for the
currency union 1s equal teo the geometric average of the exchange rates of
regions j and & in the free float analyzed above. Hence, ey = f‘j+5k)/2-

The "normal®™ wage, w, implles excess demand for laber in the region
with the larger shock and too little demand for Labor in the other region.
let j be the region with the larger shock and k be the region with the

shortfall. Output and wages in the two regions are then,

¥j = eje wi = logiw) + (‘jc‘(k53/2 (10)
Yk eekt-a(SJt—Ek:}/(Z(l»a)), wiTw

In region j, which has the excess demand for laboxr, the wage rises and laber
remains Fully employed. However, in reglon k the wage stays at the "normal”
level of w, and ocusput falls below its full employment lgvel. The
equilibriue for the other regions remains unchatged.

The welfare effect of introducing the currency union can now be
ealculated from the difference between the utilicies for the new equilibrium
and those defined by cquation 9. For regions j and k within the currency

union and region and 1 outside of it,

1/ The existence of other currency unions has no material implications
for the analysis.
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Al = Byt = Bypeate juep)/{2(1-a))}
Mg = Brjr = Brilcj—e) /{2(1~a)) (L1}
Alf = —ﬂlka{ej—ek)/(Z{l«a)}.

The first two equations, which show the impact on regions within the
currency union, have a very similar format. The first term shows the gain
to welfare from eliminating the transaction costs with the other regien,
This gain depends upon the size ~F thiz- rransactions costs (r} and the
imporeance in the home region’s consumption of the good produced by the
other region (ﬁjk or ﬁkj). The second term is the loss in welfare
assoclated <ith the lower output in region k because of the lower
flexibility of real wages caused by the currency union. This depends upon
the importance of good k in regional consumption and upon the size of the
difference between the two productivity shocks,

Within the currency union each region has a 50 percent chance of facing
excess demand for labor and a 50 percent change of facing a shortage of
demand for labor. The expected value of the change in welfare for a region.

in the eurrency union is therefore,

E(AUJ) = ﬁjkr - aﬂjjﬁ'(e_i~ek]£j<£k)P(eJ-<ek) - uﬁjkffek—cﬂ sj>ek)P{cj>ck)

= Bt - aﬁjj2¢(0)qf6§—20jk+d§: 7" nﬁjk2¢(0)1/a§-20jk+akk 3 (12)
= ﬁjkf - ':‘(ﬁjj+ﬁjk) é(D)‘!o?—Zajk+ak3

where #(.) is the density function for a standard normal variaze with mean 0

and standard deviation 1, z:rj2 is the variance of the productivicy
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disturbance in regien j, and ik is the covariance between the productivicy
disturbances in regions i and k. 1/

Equation {12) {llustrates the gains and losses invelved in joining a
currency unjon., The first term shows the gain in welfare from the lower
transactions costs assocliated with trade with the other member of the union.
This depends upon the degree to which home consumsrs desire the goods from
the other repion (ﬂ}k)' ‘The expected costs of joining a currency union
depends upon the importance in consumption of sll goods produced in the
currency union (ﬂjj+ﬂjk)'and on the variance of the difference between the
underlying disturbances. This variance in turn depends upon both tha sizes
of che underlying disturbances and the correlation between these
disturbances, i.e., the likely size of asymmetric disturbances.

The analysis to this point has foeused on the impact on the members of
the currency unjon. However, equation (11} also shows that the impact of a
currency union on other regions is unazbiguously negative. In expected

wvalue terms the change in utiliry is,

E(AU]) = - (B1j+B1K) ¢(0)Jﬁ§—20jk+oﬁ (13

The currency union reduces welfare for all zegions outside of the unien,
with the largest reductions cccurrimg in those reglons whose consumption is
most closely connpcted with the currency union. The intuition behind this
result is straightforward, The gains from lower tranmsaction costs are

limited to regions within the currency unlon. However, the losses from a

is The expected value of & standard R(O.az) normal variate ¢ given that
e>X 15 o S(X)/B(K) where 4.} and ®(.) are the density function and the
cumulative density function of a standard N{0,1} normal distribution,
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currency union, in the ferm of lower ocutput caused by lower real wage
flexibility, affect all regions through their trade patterns. Hence, while
the welfare geins are limited to those regions within the currenmcy umion,
the welfare losses affect all regions and depand, amongst other things, upen
the suitability of the currency union .itself in terms of the size and
correlation of the underlying productivity disturbances.

1t should be recognized that the conclusion that a ecurreacy union
automatically reduces welfare cutside of the union depends to some extent
upon the siiueture ofi the model, One cam certainly think of ways in which a
currency union could ralse welfare outside of the union. For example, a
currency union could increase the level of potential output within the union
through the onaration of economies of scale or the diversien of resources
from transactions services to the production of goods, thezeby raising world
output and hence consumption. 1In additiom, a currency union could reduce
transaction costs outside of the union through lower costs of entrepot trade
pand fewer units of account. To the extent that these factors are important,
the gains from them should be set against the welfare loszes highlighted
above.
Currency unlons with more than twe regions

Now consider a currency union made up of k regions, f - 1 to k.
Compared to a situation when all regions have floating exchange rates with
each other, the gain for region i comes from rthe lowering of tramsaction
costs for products producad by other regions in the union. The losses come
from expected output lesses within the currency union caused by the rigidity

in wages combined with the common exchange ratre, which is equal to the mean
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of all of the productivity disturbances im the currency union, € . It is
easy to show that region 1 has full employment when its producrivity shock,
€1, is sbove the average for the currency union as a whole, and output
losses when its productivity disturbance is below this average. The

expected loss im output for any region is therefore,

Elay;) » —aBlej-ep] e s<e) ) Ple;<Er)
TT——— (14

2 — 2
= - Ré(O)JUi"2di€k+a?k
8ince each region has this expected loss in output, the change in expected

utility from forming a currency union made up of regions k on a regien i

within the currency union and regiom 1 outside of it 1is,

E(ADsY = 32 Bigr - )k:ﬂ“‘ é(G)JaE—Zai"gkq»g%k
kA2 — _ (15)
EaUD) = - ¥ Bk wo)fai%ﬁkw%k

where ¥ is the mean of the disturbances in the currency union.

This is a multi-region version of equations (12} and (13}. As in
equation (12), the gains for regions within the currency union depend upon
the importance of goods from other parts of the currency unien in
consumption, while the losses depend upon the importance of all currency
union products in consumption and upon the expected size of the underlying
asymmetrie disturbances. As in equatien (13), regions outside of the
currency wnion lose unambigususly.

Equation {153} shows the change in vrility when a number of regions
decide to move from independent currencies to a currency union im a bloc.

The same approach can be used to see the marginal change in utility to a
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region if it joins an existing currency union. Letting j represent the
entering region and k zepresent the reglons alveady within the existing

union, the expected change in urility for the entrant is,

2 — 2
E(AU;) = 3oPgkr = Ay ¢(D)J'a.}“2UJEk+J+rﬁ-j+k 6
a

2. = — 2 e 2
- %ﬁjké(ﬂ) ak“ak‘kﬂ""‘kﬁ) “.[gk-aitk"'c’?k]

where sy represents the average of the disturbances tneluding the new
-member and ¥y, bar refers to the averages of the disturbances excluding the
new member.

The first term in the equation, which shows the gain from lower
transaction costs with the other members of the union, is che same &5 in
equation {15)}. However, the losses from joining the unien, represented by
the second and third terms in the expression, are somewhat different from
the earlier case. The secend term shows the loss in expected welfare caused
by asymmegric disturbances in the region joining the union. It has the same
form as the second term in equation (15), but is limited to the joining
region sinece the other regioms are already within a currency uniom, and
hence are slready affected by the nominal rigidivy. The third term
represents the loss in utilicy caused by lower oucput in the regions which
are already within the curremcy union. These losses come from the fact that
a pew member, with different underlying disturhances, has jeined the union,

thereby reducing the expected correlation between the individual
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disturbances experienced by specific regions and the aggregate disrurbance
in the entire union. 1/

Comparing equations (15) and (16), it can be seen rhat the change 1in
welfare from jeining an already existing currency unlon is slways greater
than that from forming a new currency union made up of the same regions.
This is because many of the output costs implied from forming a new currency
union from scratch are already present for a region which is outside of an
already existing currency union. Since these welfare losses are already
present. as reflecrted in the reduction in urility for regions outside of ;he
currency unieon shown in equations (13} and (13), they do not enter into the
caleulation of whether to jein an existing union or not,

As a result, it is pessible that a region which would ideally prefer
that all regions have separate eurrencies may still have an incentive to
Join a cuzrrency union which other regions intend to form. This is because
the reglon will seill ve negatively affected by the lesses in output in
other regions within the currency union caused by the common Ccurrency even
if the region does not join the currency union itseif. Since this part of
the loss in welfare is sut of the control of the region, it has no effect on
its marginal decision to join a currency union that is peing formed.

While the incentive to join an already existing unlon is always greater

that the incentive to form & new currency union, the incentive te admit a

1/ For the union as a whole the expected output must fall since the
addicion of a new region increases the varlance of total disturbances within
the currency union. Individual regiens within the union eould, however,
have a rise in expected output if their cutput disturbances are highly
corralated with those of the region wnich is Joining the union.
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new member te a union is not altered. The change in utility for a regiom 1
vhich is already within a currency union from region j }oining the union is,

2 - 2
E(alg) = pyyr - Bij é(ﬂ)Jaj—ZUjek+j+r€k+J
Y. an

A 2 2 _ .2
- gﬁik‘}(e) gk_akck“_}’*’a?k*_;uj ak“ak(k‘m‘?kj

The losses in utility in the second and third terms of the expression are
very similar te the results for the entrant, shown in equation (16). The
expected utilivy of regions within the existing unien are reduced both by
lower expected output in the entrant reglon and from the diminution of .the
correlation between individual regiomal disturbances with the mean
disturbance within the currency union. Unlike eguation (16), however, the
gains from admitting the new region for existing members of the union are
limited te lower transaction costs on trade with the mew entrant. Hence,
while the entrant reduces transaction costs with all of the existing reglons
in the union, the existing regions only lower transaction costs with the new
entrant, 1In general, therefore, small ourlying regiens with clese ries to
an existing currency unlon will have a significant incentive to doin that
union, while existing members of the union will have no new incentives to
let them in. This illustrates the importance of external epemness in the
benefirs of a currency union, a point emphasized in MeRinnon (1963) and
Melirz (1991, 18993).

A new entrant into an already existing currency union will also lower
utility for regions outside of the union. The loss in expected utilicy is
not reported since it Is a simple variation on the losses in utility given

in eguations {16) and (17}.
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Labor moblility

To this point the analysis has assumed that labor is not mobile between
regions. In his original article on optimum curreney areas Mundell argued
that labor mobility was & key eriteria in the cheice of a currancy union.
The reason for this can be clearly seen in the present analysis. The losses
from forming 8 currency union are caused by the nominal rigldity in wages.
However, if labor is mebile within the currency unien then this will
partially nullify the inefficiencies caused by the wage rigidity.

To aralyze this issue the implicit assumption that labor is immebile
between regions within the currency union must be relaxed. Ideally, a fully
specified process deseribing labor mobility between regions should be
developed, Presumably this incentive to move would be based on the
difference in ecurrent and expected future income and the costs of moving.
For the purposes at hand a simpler mechanism will be outlined,

Assume that all labor which is offered employment within a region stays
in thart region. If labor is not employed it cam move to another region in
the currency union. However, there are costs to this movement. As a
Tesult, the rise in effective labor in the region receiving the labor is
enly a proportion § of labor which is not employed in the depressed
region. 1/ Hence, if in the initisl equilibrium with no labor mobilicy
employment in region } was 1 and in region k was {1.X), the new equilibrium
invelves effective employment levels of (1+6X) and (1-X), respectively.

If X is swall then log(1l+X) can be spproximated by X. TFor the two-

region currency union the resulting equilibriue is,

1/ The initial model can be thought of as having §=~0.
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yi=ej* aS(sj»ck)/(2(1~u))' v = lopglw) + {1—6)(£j—ck)/2

{18)
Yk = £k - a(:j—ek}/IZ(l»a)), wp = log(w).

The equilibrium for region k, where labor is not fully employed, is the same
since the level of employment is unchanged. Hewever, output (and
employment) im region }, the region with the excess demand for iabor, is now
higher since labor has moved te this reglon frem the depressed reglon. 1/
This flow of lsbor reduces the fall in aggrepate output for the mometary
union, hence lowering the costs of monetary unton for all.

This can be seen in welfare calculations. The expected changes in
utilicy for a region } within the currency union and region 1 outside it

hecome,

E(AUj) = ﬁjkr - n(ﬁjj*ﬁjk){1*6)¢(0)ﬂaj—20jk+ai
ECAUy) = - a(B1+B1i) (1-6) $(0)ol-20 jyoat

The gains from the wenetary union remain unchanged. However, the losses in

(1%}

utility caused by lower output are reduced by a facter of {1-8). Hence,
labor mebility lowers the costs associated with a currency unien both inside
and outside of the union. Indeed, in the extreme case of perfect labor
mobility (§=1), there are 0o output costs associated with forming a currency
union.

These results easily generalize to the case of a currency union with n

regions. If proportion § of the labor in regions with low employment

1/ The approximation log{l+X) = X slighely underestimates the rise in
aggregate output since it fails re account for the fact that lsbor is moving
from a low productivity region to a high productivity one.
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relocate to reglons with excess demand for laber, the losses in output and

welfare from the nominal rigidity also £all by propertion 5.

w. einverpreting the Criteris for Choosing a Currency Union

This wodel can be used to reinterpret the variocus criteria set out in
the literature on optimum currency areas: the correlation of the underlying
disturbances; the level of laber mebility; the openness of the economy; and
the level of diversification of the economy. As will be seen, all of these
eriteria turn out to be important im this model.

As discussed esarlier, the size and correlation of the underiying
disturbances is clearly important in this model for the choiece of a currency
union. This can be seen clearly from the expected welfare caleulations, and
Justifies the empirical literature which focuses on the nature and
correlation of underlying disturbances within a region. 1/ Labor mobility
has also been shown to be important, again supporting the empirieal work on
this form of adjustment. 2/

The level of openness of the economy to regions outside of the currency
union matters for both the gains and losses produced by a currency union,
The gains from forming a currency union depend directly upon the level of
demand for the products of other proposed reglons. The losses depend upon
the demand for the products of sll regions in the union including the home

region. Hence, assuming the same structure of underlying disturbances, &

1/ See Cohen and Wyplesz (1989), Weber (1990} and Bayoumi and Eickhengreen
(1993, 1994},
2/ Blanchard and Katz (1991) ang Eichengreen {1993).
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region will generally prefer to join in a currency unien with another region
whose products it uses mere rather than less., 1/

Finally, industrial diversification is alsc relevant to the choice of a
currency union. Consider a group of regions which have jolned in a currency
union. The regions are highly diversified if the underlying disturbances
are not highly correlated. Since the common exchange rate is equal to the
wean of these disturbances, it is clear that the more diversified the group
of regilons, ti. lower the variance of the external exchange rate., This, in
turn, will generally lower the costs of espunding the currency union, since

entrants will face fewer aggregate disturbances from the rest of the union.

¥. Gonclusions

This paper sets sut a formal model of optimum currency areas. The
chjective was to combine many of the insights from the earlier, less
technical, literature in a well specified model with a stronger basis in
microeconomic theory. The result is a flexible framework which incorporates
such fundamental faectors as the size of the underlying disturbances, the
correlation between the disturbances in different repgions, the costs of
transactions between different currencies, the level of facter mobility
across reglons, and interrelationship of demand between regions. As such it
embodies the criteris for optimum currency areas suggested in the oripginal

papers by HMundell, HcKinnon, and Kemen.

1/ This mechanism, however, is rather different from the ome-propesed by
MeKinnon,
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The framework provides some valuable insights on the welfare effects of
currency unions. The most interesting insight is that, while a currency
union can raise welfare of the regions within the union, it unambiguously
lowers welfare for regions outside of the tmien. This is because the gains
from the union, in the Form of lower costs of transacting business, are
limited to the members of the union, while the losses from the anien, in the
form of lower cutput due to the interaction between the common exchange rate
and the nominal rigidicy, affect everybody, Hence, regions outside of the
union partake in the costs of the unien but not in the benefits, Clearly,
ene can think of circumstances outside of the scope of the model in which a
currency union would not lower welfare outside of its boundaries. For
example, if aggregate output rese within the union due to economies of scale
or more efficient financial invermediation. However, the result is a useful
reminder that the jmpact of a currency union need not be benign to those
left out of its sway.

Ancther insight is that the incentives for a reglon to join a currency
union are different from the incentives to admit a region into & union. The
entrant gains from lower tramsactions costs on trade with the entire
existing union, while the jincumbent regions only gain on their trade with
the potential entrant. As & result, a small region will always have a
greater incentive to join a union than the union will have an incentive to
admit the new member. A corollary of this is that, even if a country would
prefer a free float across all reglonms, it may still have an incentive to
Join a currency union with other regiens if it is going to be formed. This

is because most of the welfare lesses from the nascent union will ocour
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whether or not the ragion decides to joln. This set of incentives may
explain why some countries in the European Unilon who are not particularly
convinced of the merits of Furopean Honetary Unlon (EMU) are also worried

gbout being relegated to the second division of a two speed EMU.
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