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Abstract

This paper analyzes how forming a monetary union affects consumption and
earnings inequalities caused by adopting a common currency. We use a two
country overlapping-generations model to investigate these effects. When coun-
tries choose to form a monetary union, the country with higher initial inflation
will definitely experience an increase in its inequalities. In the country with
lower initial inflation, however, inequalities might go in either direction since
the inflationary effect of uniting its monetary policy with a high inflation coun-
try can dominate the reducing effect of vanished trade frictions on inflation.

JEL classification: D31,E21,E24,E31,E50
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1. Introduction

The formation of the European Monetary Union has been an important mo-
tivation for many researchers. Various aspects of unions have been analyzed, and
researchers have tried to characterize benefits and costs of joining a monetary
union. Benefits from improvements in microeconomic efficiency and increase
in macroeconomic stability and growth along with possible related costs have
been studied for the last four decades. A detailed analysis on the costs and
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benefits of monetary unions was performed by De Grauwe (2007) [7]. Among
others, the issue of inequality is a highly important yet undiscovered aspect that
comes to mind especially when one takes into account that each country has
a unique demographic structure. We show in this study that those differences
in demographics combined with the adoption of a common currency will affect
consumption and earnings inequalities in each country in a different way. In our
setting, there are benefits from forming a union since using a common currency
eliminates the portfolio adjustment costs. Committing to a common currency
leads to these gains at the expense of monetary policy autonomy where countries
cannot use inflation as a tool to redistribute resources. Instead, the common
central bank has control over the inflation level.

Empirical findings suggest that there was a significant fall in inflation levels
in Europe during the integration period and most EU countries experienced a
rise in their income inequality levels. Förster and D’Ercole (2005) [10] report
the Gini coefficients along with three other inequality measures for the period
covering from mid-1980s to 2000. This observation is yet another motivation
for us to study the effects of forming a monetary union on inequalities through
changes in inflation levels.

In this study, we use a theoretical model to explore the question: “How does
forming a monetary union affect the consumption and earnings inequalities in
countries with asymmetric demographic structures?”. We employ a heteroge-
nous agents environment to study the effects of inflation with redistribution
through transfers. A two-country dynamic equilibrium open-economy model is
used to analyze different outcomes that monetary unions will produce. In a
similar setting to Cooper and Kempf (2003) [6], we use an OLG model with two
open-economy countries. Ex-ante identical individuals receive private informa-
tion productivity shocks. The monetary authority, unable to utilize optimal
risk-sharing, maximizes domestic welfare. Individuals try to maximize their
utility by selecting an optimal portfolio of currencies before the realization of
their taste shocks on domestic and foreign consumption goods. Rich individuals,
holding more money, suffer from a high inflation while poor individuals benefit
from it as it leads to higher lump-sum transfers2. Without a monetary union,
each government sets inefficiently high inflation tax (beggar thy neighbor pol-
icy), creating comparably lower inequality. Poor individuals gain from inflation
tax through higher transfers when independent policy makers compete.

Researchers studied the welfare effects of forming a monetary union, but
none of them analyzed the distributional aspects in a structural model setting.
Relevant literature on unions suggests that forming a common currency area
might eliminate the welfare costs associated with competing monetary policies3.

2Existence of asymmetric information renders the fiscal redistributive tools ineffective and
leaves the money as the only way of transferring wealth from rich to poor. As Bhattacharya
et.al. (2005) [3] prove this point in their paper, under heterogeneity of agents and the lack
of fiscal tools to redistribute wealth among agents, Friedman’s rule is no longer optimal since
inflation is the only way to redistribute wealth among agents.

3For a rich and recent literature survey on monetary unions, see Mongelli (2005) [12].
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Independent monetary authorities optimize domestic welfare by implementing
a higher inflation rate to gain from terms of trade. This finding is supported
by Cooley and Quadrini (2003) [5] using dependent production technologies
in different countries, and by Celentani et.al. (2007) [4] through international
risk-sharing with incomplete markets. Monetary unions eliminate those losses
created by competing monetary policies and lead to a lower inflation-higher
welfare outcome. Following Mundell (1961) [13], Cooper and Kempf (2003) ob-
tained the welfare improving results by eliminating local currency and portfolio
adjustment constraints through forming a monetary union. Our model differs
from the existing literature in two ways: First, we use a heterogenous agents
model to analyze consumption and earnings inequalities where there are two
types of agents with different productivity levels. Second, we allow for asym-
metry among countries in terms of their fractions of types, so that interests of
the union and its member countries do not match perfectly.

Even though there is not much question about the importance of the dis-
tributional aspects of inflation, there is no commonly agreed way of modeling
it. One basic distinction concerns the losers and winners of inflation. Meh and
Terajima (2008) [11] found that the distributional effects of inflation are sizeable
even for low and moderate inflation episodes. Old households, rich households,
and the middle-aged middle-class lose with inflation, largely due to their sizeable
holdings of bonds and non-indexed defined benefit pension assets. Erosa and
Ventura (2002) [9] study the link between inflation and inequality in a model
where poor households hold more cash as a fraction of their total assets than
rich households do, and deal with the effect of anticipated inflation on cash hold-
ings. There is no redistribution through any means and as a result, the poor
are the losers of inflation. Albanesi (2007) [2] takes a similar approach, but uses
a political economy model wherein the higher vulnerability of the poor against
inflation results in lower bargaining power and a bigger loss from inflation in
equilibrium. On the other hand, Doepke and Schneider (2006) [8] argue that
cash is only a very small portion of the portfolio for nominal assets, hence rich
and old people are the main losers due to unanticipated inflation, along with
foreigners that hold domestic assets. Also, Albanesi (2003) [1] shows that unan-
ticipated changes in the price level do affect consumption allocation, since they
redistribute wealth across agents with different outstanding levels of nominal
claims on the government. In our model, similar to the latter approach, highly
productive individuals suffer more from higher inflation, because they hold more
nominal assets than agents with low productivity.

The remainder of this paper is organized as follows. The next section intro-
duces our model and defines the local currency equilibrium. Section 3 analyzes
the inequality effects of inflation in the local currency case. Section 4 studies the
equilibrium and inequalities in a monetary union. We discussed the empirical
evidence and its consistency with the model in Section 5. Section 6 concludes
the paper.
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2. The Model

We describe the model economy in this section. An overlapping generations
structure is implemented in a two country open-economy setting. All agents
live for two periods in which they work when they are young and consume when
they are old. Individuals consume both home and foreign produced perishable
goods and are subject to ex-ante taste shocks that determine how much utility
they get from consumption of each good. Taste shocks are realized once the
first period ends, and only after the portfolio choices are already made4. Taste
shocks do not create heterogeneity in work and portfolio choices since these are
made before taste shocks are realized. However, individuals are born with a
productivity shock which is unobservable to others and determines how much
they can produce when young. Different levels of productivity do provide differ-
ent levels of work and consumption decisions. Countries, named as “home” and
“foreign”, issue their own currency and require domestic goods to be purchased
by their own currency (local currency (LC) constraint) 5.

There are two key assumptions to our analysis. The first one is full com-
mitment technology through which government announces money growth rate
at the beginning of time (once and for all). Therefore agents know how much
transfer they will be receiving next period. Transfers are financed by printing
new money in that period. The second key assumption is that labor is immobile.

Timing is as follows: Cohort t individuals are born at time t, observe their
productivity types, make their labor and portfolio decisions based on their ex-
pectations about idiosyncratic taste shocks. Young agents of cohort t sell their
output to old agents of cohort t− 1 in the goods market for home currency
only, and then go to the exchange market to get foreign currency according to
their portfolio decisions. At the beginning of time t+ 1, they observe their taste
shocks, receive transfers from the government and go to the goods market for
buying home and foreign goods 6. Since the exchange market is closed, transfers
can only be used to purchase domestic goods.

2.1. Households

There is a continuum of ex-ante identical households in each cohort. Each
individual in cohort t starts their first period by observing their productivity
type, i ∈ {g, b} representing good and bad, and give labor supply decision nt
before observing their taste for domestic goods consumption θ, which is realized
at the beginning of time t + 1. We assume that the proportion of good and
bad type agents in a country is time invariant and publicly known. We denote
the proportion of good type home agents as γ. Due to the cash-in-advance con-
straint, they give their domestic and foreign currency holding decisions (mh,i

t

4This timing friction accounts for the costs to adjust portfolio in exchange markets and
renders the use of a single currency beneficial for both countries.

5This assumption is essential for portfolio choice to be important.
6Note that portfolios cannot be adjusted in the second period after seeing the idiosyncratic

taste shocks
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and mf,i
t , respectively) at time t as well. Therefore, an i type agent in home

country solves the following optimization problem:

max
ni
t,m

h,i
t ,mf,i

t

Eθ{θln(ch,it+1) + (1− θ)ln(cf,it+1)} − g(nit) (1)

subject to the following constraints:

yit = αinit

ch,it+1 =
mh,i
t + τt+1

pt+1
, cf,it+1 =

mf,i
t

p∗t+1

(2)

yitpt = mh,i
t +mf,i

t et (3)

where mh,i
t ,mf,i

t ≥ 0; nit ∈ [0, 1].
Disutility from work g(nit) in the maximization problem (1) is increasing in

labor, that is g′(nit) > 0, and strictly convex, g′′(nit) > 0. ch,it+1 and cf,it+1 stand
for domestic and foreign good consumption levels, respectively. θ is the idiosyn-
cratic taste shock which determines the utility received from consuming domes-
tic good and assumed to be distributed independently across countries, cohorts
and agents from a distribution H(θ) with mean θ. Output yit is determined by
the first constraint7 where αi is the individual specific private information pro-
ductivity level. Price levels in consumption equations (2) are denoted by pt+1

for domestic price level and p∗t+1 for foreign price level8. τt+1 is the transfer to
old agents at time t+ 19. The last equation (3) identifies the portfolio decision,
young agents convert their output to domestic and foreign currency where et
stands for the nominal exchange rate.

Individual optimization is determined by the following two equations:

g′(nit) =
θαipt

ch,it+1pt+1

(4)

ch,it+1

cf,it+1

=
θetp

∗
t+1

(1− θ)pt+1

(5)

The first condition (4) equates marginal disutility from work today to marginal
utility of an additional unit of labor in terms of home good consumption. The

7A constant returns to scale production function is assumed but it can be shown that our
results hold even under decreasing returns to scale assumption.

8We use asterisk (*) for foreign country variables.
9Note that government delivers the same amount of transfers to all types since type is

unobservable. This creates redistributional effects for monetary policy. In the case of pro-
portional transfers, one can show that labor supply decisions won’t be affected by inflation,
which would offer an uninteresting case.
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second condition (5), on the other hand, relates the consumption shares to their
ratio of expected costs. Note that they depend on the expectation of the taste
shock because decisions are given ex-ante.

2.2. Market Clearing
There are five markets cleared each period, two goods markets, two money

markets and and one exchange market. Home and foreign goods market clearing
conditions are as follows:

Mt = pt[γα
gngt + (1− γ)αbnbt ]

M∗t = p∗t [γ
∗αgn∗gt + (1− γ∗)αbn∗bt ]

Money markets clearing conditions are defined by:

Mt = γmh,g
t + (1− γ)mh,b

t + γ∗m∗h,gt + (1− γ∗)m∗h,bt

M∗t = γmf,g
t + (1− γ)mf,b

t + γ∗m∗f,gt + (1− γ∗)m∗f,bt

Exchange market has the following clearing condition:

γ∗m∗h,gt + (1− γ∗)m∗h,bt = et[γm
f,g
t + (1− γ)mf,b

t ]

Home money stock evolves as:

Mt+1 = Mt(1 + σ)

where σ is the fixed rate of money growth set by the home government. We
assume governments follow balanced budgets, therefore tomorrow’s transfers are
directly financed by money injection. That is,

τt+1 = Mtσ.

Before we move on to the equilibrium section, it is useful to define portfolio
shares so that we can talk about real variables in the steady state. Let φi (φ∗i)
denote the share of domestic (foreign) money stock held by type i agents of
home (foreign) country. More specifically:

φgt =
γmh,g

t

Mt
, φbt =

(1− γ)mh,b
t

Mt
(6)

Similarly, the economy wide portfolio share defined as:

φt = φgt + φbt (7)

denotes the fraction of home currency held inside the country.
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2.3. Equilibrium

We restrict our attention to steady state monetary equilibria. Given the
rates of money growth rates σ and σ∗, we will first characterize the monetary
steady state equilibrium, and then we will solve the government’s problem to
find the optimal level of money growth.

2.3.1. Monetary Steady State Equilibrium

Given a level of initial money stock M0 and money growth rates σ and
σ∗, a monetary steady state equilibrium is a list of consumption allocations
(ch,g, ch,b, cf,g, cf,b, c∗h,g, c∗h,b, c∗f,g, c∗f,b), portfolio shares (φg, φb, φ∗g, φ∗b), em-
ployment decisions (ng, nb, n∗g, n∗b) and a sequence of prices (pt, p

∗
t , et)

∞
t=1 such

that individual optimization conditions (4) and (5) are satisfied and market
clearing conditions given above are met. The following proposition ensures an
interior monetary equilibrium exists in which people hold both home and foreign
currency.

Proposition 1. For every (σ ∈ (−1, 1/Z), σ∗ ∈ (−1, 1/Z)) there exists a
unique, interior monetary steady state equilibrium characterized by:

φ =
1− σZ
1 + Z

, φ∗ =
1− σ∗Z
1 + Z

(8)

Steady state employment levels (for home and foreign) are the unique solu-
tion to the set of equations:

αg

g′(ng)
= αgng(1 + σγ) + αbnb(σ(1− γ)) (9)

αb

g′(nb)
= αbnb(1 + σ(1− γ)) + αgng(σγ) (10)

and the consumption levels satisfy:

ch,g = θY κ(σ) ch,b = θY
(1− γκ(σ))

1− γ
(11)

cf,g = (1− θ∗)Y ∗κ∗(σ∗) cf,b = (1− θ∗)Y ∗ (1− γ∗κ∗(σ∗))
1− γ∗

(12)

where

Z ≡ 1− θ
θ

, κ(σ) =
φg/γ + σ

φ+ σ
, Y = γαgng + (1− γ)αbnb.

Proof. See Appendix.
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Looking at the consumption equation, we see that out of total home produc-
tion Y , θ proportion goes to home agents, and the rest goes to foreign agents.
γκ(σ) and (1 − γκ(σ)) determine per capita consumption shares of good and
bad type agents in the economy, respectively. We will later prove that κ(σ) is
greater than one, meaning that good types will always be consuming more than
bad types.

2.3.2. Determination of equilibrium inflation rates

Now we can turn to the government’s problem. Utilitarian government for
home country will be choosing the level of inflation to maximize:

V LC(σ, σ∗) =Eθ{γ(θln(ch,g) + (1− θ)ln(cf,g))

+ (1− γ)(θln(ch,b) + (1− θ)ln(cf,b))}
− γg(ng)− (1− γ)g(nb)

(13)

Government maximizes the weighted average expected utility of a generation
t population. Choice of generation does not really matter as any two genera-
tions are ex-ante identical, due to our assumption about timing of government
announcing σ, once and for all in the very beginning.

Proposition 2. Equilibrium level of σ that solves government’s problem (13)
is strictly positive and independent of the level of foreign inflation level.

Proof. See Appendix.

Equilibrium money growth rate is strictly positive because of two effects
that stem from the basic structure of our model. Terms of trade effect in our
model is especially strong due to Cobb-Douglas utility function assumption,
therefore an inelastic portion of the foreign portfolio is being held in home
currency and government will want to tax that. A second effect for positive
inflation is that, even in the absence of terms of trade effect, inflation tax is the
only way government can redistribute wealth and choose the optimum level of
allocations in the economy.

3. Inequality Effects of Inflation, LC Case

We now turn our attention to how individual decision rules respond to
changes in inflation level. In particular, we prove in this section that the con-
sumption and earnings inequalities decrease as inflation rises. First, we show
that high productive agents work more than low productive agents.

Proposition 3. At any level of positive inflation, good types work more than
bad types, that is,

ng ≥ nb

8



holds with equality only if σ = 0. Moreover,

dng

dσ
< 0,

dnb

dσ
< 0.

Proof. See Appendix.

When inflation equals zero, income and substitution effects of a higher α
cancel each other out due to logarithmic utility. Therefore good and bad types
work the same amounts. However, for positive inflation levels, the amount of
transfers are proportionately higher for bad types than it is for good types, so
income effect dominates substitution effect, for both types. Especially for the
poor, transfers are a higher proportion of their wealth, so their work decision
is distorted more, as income effect dominates substitution effect even more for
them. As a result, good types work more than bad types at positive inflation
levels.

As stated in the second part of the proposition, inflation distorts labor supply
decisions for both types. This is a standard result stemming from decreased
returns to work with higher inflation. Next, we show that they actually consume
more than the bad types as well.

Proposition 4. Good type agents consume more of both goods in any equilib-
rium with non-negative inflation rates 10,

κ(σ) > 1,
(1− γκ(σ))

1− γ
< 1 ∀ σ ≥ 0

and κ(σ) is decreasing in σ.

Proof. See Appendix.

Note that κ(σ) and (1−γκ(σ))
1−γ are per capita consumption shares of both home

and foreign production for good and bad types, respectively. This proposition
suggests that, at any inflation rate, the shares for good types are always greater
than those of low types. As good types work more than bad types, and their
productivity level is higher, they will hold more money and consume more.

More importantly, the gap between those shares converge to zero as inflation
goes up. There are two effects working in opposite directions. First, bad types
decrease their production levels more than good types. However the second
effect, i.e. the transfer effect, dominates the first effect as the decrease in labor

10Actually this is true for all levels of inflation, but negative inflation levels are never an
outcome of a steady state monetary equilibrium.
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levels is less than order one, so transfers go up despite the decrease in production
levels. As a result, consumption gap decreases.

Now we will analyze the distributional effects of inflation. We use two dif-
ferent measures of inequality. The first one, earnings inequality, is a measure of
pre-transfer income inequality which effectively focuses on distortionary effects
of inflation on work decisions. The second one, consumption inequality, mea-
sures inequality in consumption levels which is equivalent to disposable income
in our model11.

Definition 5. Earnings inequality is defined as

∆E.I. = αgng − αbnb.

Let µ ∈ [0, 1] be any consumption weight of domestic good used in forming a
consumption basket. Then, consumption inequality defined as:

∆C.I. = (µch,g + (1− µ)cf,g)− (µch,b + (1− µ)cf,b)

Lemma 6. For any σ ≥ 0, ng − nb is an increasing function of inflation.

Proof. See Appendix.

That is, as inflation rises, bad types decrease their labor decisions more
than good types do. This is because of our convexity of disutility assumption
(equivalently, concavity of utility from leisure). For a given level of decrease in
marginal utility from consumption due to higher transfers, individuals decrease
their marginal utility from leisure as well. Already enjoying a higher level of
leisure, bad types increase their leisure more compared to good type agents.

Based on our definitions of inequalities, we present our main result of this
section. Particularly, we prove that inequality decreases with inflation under
local currency case 12.

Proposition 7. For any σ ≥ 0, ∆E.I. and ∆C.I. are decreasing functions of
inflation in the local currency case.

Proof. See Appendix.

Intuitively, relative price of one unit of leisure in terms of home consumption
good, i.e. αi/(1 + σ), is higher for good types than bad types. Moreover, the
gap between these two prices is decreasing in inflation. So, at a higher inflation
rate, real returns to work for good and bad types will be closer to each other.

11Our model is a static one where all earnings are saved when young and consumed when
old. Hence, disposable income is completely spent on consumption.

12We will prove the common currency counterpart of this result in the next section.
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Individual optimality requires marginal rate of substitution between leisure and
consumption to be equal to their relative prices. As a result, as those relative
price ratios for different types converge to each other, and through Lemma 6,
consumption levels should get closer.

4. Common Currency (CC) Case

Now we analyze the effects of using a common currency on inflation lev-
els and inequalities. We assume that countries differ only in their fractions
of types13, i.e. γ 6= γ∗. This assumption is sufficient for us to analyze the
distributional aspects of monetary union for countries with different inequality
levels14. Agreeing to a common currency arrangement will imply the use of a
single currency issued and governed by a single monetary authority. We will
show that the adoption of a common currency will not lead to Friedman Rule,
unlike previous literature, due to heterogeneity. Individual problem of a type i
home agent in common currency case is as follows:

max
ni
t,c

h,i
t+1(θ),c

f,i
t+1(θ)

Eθ{θln(ch,it+1(θ)) + (1− θ)ln(cf,it+1)(θ)} − g(nit) (14)

subject to the following constraint:

ch,it+1(θ)qht+1 + cf,it+1(θ)qft+1 = qht α
init + τ cct+1 ≡ Iit+1 , ∀ θ,

where qht , q
f
t represent home and foreign good prices at time t, respectively, τ cct+1

is transfer15 and Iit+1 is total disposable income of a type i agent at time t+1. In
this setting, individuals no longer face the need to choose their portfolio before
they see their preference realization. This leads to a two-step decision making
process where, for given values of θ and Iit+1, we first get the consumption levels
as follows:

ch,it+1(θ) =
θIit+1

qht+1

and cf,it+1(θ) =
(1− θ)Iit+1

qft+1

(15)

and then we plug this consumption levels into the optimization problem and
solve for the optimal labor choices:

g′(nit) =
αiqht θ

qht+1c
h,i
t+1(θ)

=
αiqht
Iit+1

(16)

13We assume that individuals have the same taste distribution across countries.
14Given this setup, each country will have a separate optimum level of inflation in the local

currency case because they need different levels of redistribution across types.
15It is assumed that per capita nominal transfers are distributed evenly among member

countries.
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Note here that optimal consumption decisions are functions of observed taste
shocks, θ’s, rather than their expected levels as it was the case under local
currency. The portfolio adjustment friction no longer exists and individuals
hold their nominal money balances in the form of a single currency and decide
how much to buy from each good when they are old.

Under common currency, there are three markets cleared each period, two
goods markets and one money market. Home and foreign goods market clearing
conditions are as follows:

θ(γIgt+1 + (1− γ)Ibt+1) + (1− θ)(γ∗I∗gt+1 + (1− γ∗)I∗bt+1) = qht+1Y

(1− θ)(γIgt+1 + (1− γ)Ibt+1) + θ(γ∗I∗gt+1 + (1− γ∗)I∗bt+1) = qft+1Y
∗.

Money market clearing condition is defined by:

M cc
t = γIgt + (1− γ)Ibt + γ∗I∗gt + (1− γ∗)I∗bt .

Money stock evolves as:

M cc
t+1 = M cc

t (1 + σcc).

Assuming the monetary union follow balanced budgets, tomorrow’s transfers
are directly financed by money injection. That is,

τ cct+1 = M cc
t σ

cc.

4.1. Common Currency Equilibrium

We now define the common currency steady state equilibrium. Given money
growth rate σcc, we will first characterize the equilibrium, and then solve the
government’s problem to find the optimal level of money growth rate in the
monetary union.

4.1.1. Common Currency Steady State Equilibrium

Given a level of initial money stock M0 and money growth rate σcc, a
common currency steady state equilibrium is a list of consumption allocations
(ch,g, ch,b, cf,g, cf,b, c∗h,g, c∗h,b, c∗f,g, c∗f,b), employment decisions (ng, nb, n∗g, n∗b)

and a sequence of prices (qht , q
f
t )∞t=1 such that individual optimization conditions

(15) and (16) are satisfied and market clearing conditions given above are met.

12



Proposition 8. For every σcc > −1 there exists a unique common currency
steady state equilibrium where the steady state employment levels are the unique
solution to these set of equations:

αg

g′(ng)
= αgng(1 + σccγ) + αbnb(σcc(1− γ)) (17)

αb

g′(nb)
= αbnb(1 + σcc(1− γ)) + αgng(σccγ) (18)

αg

g′(n∗g)
= αgn∗g(1 + σccγ∗) + αbn∗b(σcc(1− γ∗)) (19)

αb

g′(n∗b)
= αbn∗b(1 + σcc(1− γ∗)) + αgn∗g(σccγ∗). (20)

Proof. See Appendix.

Due to inelastic and symmetric portfolio shares (i.e. the same distribution of
θs across countries), we have a balanced trade scheme (i.e. net exports are zero)
and nominal outputs are equal qhY = qfY ∗. The reason behind the balanced
trade is that, on average, they enjoy each others’ good evenly and the portion of
transfers that countries spend on each other are equal16. Essentially, there are
no intercountry transfers in steady state and total money demands are equal in
both countries. Therefore, steady state employment levels are determined by
equations similar to the ones in local currency case. In other words, equations
17-20 are analogous to 9-10.

In this setup, government’s problem becomes:

V CC(σ) =Eθ{γ(θln(ch,g) + (1− θ)ln(cf,g))

+ (1− γ)(θln(ch,b) + (1− θ)ln(cf,b))

+ γ∗(θln(c∗f,g) + (1− θ)ln(c∗h,g))

+ (1− γ∗)(θln(c∗f,b) + (1− θ)ln(c∗h,b))}
− γg(ng)− (1− γ)g(nb)− γ∗g(n∗g)− (1− γ∗)g(n∗b).

(21)

The only difference in government’s problem compared to the previous case
is that the population doubled. However, if we plug the consumption levels in

16If taste distributions were asymmetric, we would have trade imbalances and intercountry
transfers. In that case, it would be harder to isolate the distributional effects we are after.
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this objective function, we will see that σ will now affect both country produc-
tion levels and there is no benefit of high inflation through the channel it was
beneficial in the previous case (i.e. inflation tax on foreigners).

Proposition 9. The optimal level of money growth rate in a common currency
area is strictly positive and cannot be greater than the local currency equilibrium
levels of money growth rates in both countries. That is,

0 < σcc < max{σLC , σ∗LC}.

Proof. See Appendix.

Here σLC and σ∗LC are optimal money growth rates in the pre-common
currency case for home and foreign countries, respectively. This proposition
states that the inflation rate has to go down in at least one of the countries after
forming the monetary union. In other words, when two countries with different
population ratios of good types decide to form a monetary union, optimum
level of inflation for the union will either be lower than or in between the local
currency inflation levels.

There are two key parameters which determine where the optimum inflation
will fall when they switch to use a common currency. First one is θ, which is
decisive about how dependent the countries are on each other and how much
benefit there is to gain from forming a monetary union. The higher the depen-
dency is, the more likely it is that the inflation will fall below the pre-union
inflation rates in both countries. This result stems from the fact that the com-
mon currency level of inflation is independent of the dependency ratio (1− θ),
therefore it will fall to a certain level regardless of the initial inflation levels. So,
the higher the initial levels of inflation are, the more likely it is to experience
a fall in inflation for both countries. On the other hand, in cases where the
initial levels of inflation were low (very little beggar-thy-neighbor policy due to
high θs), the country with the lower initial rate of inflation is more likely to
experience a rise in the inflation level. Therefore, as we prove later, level of
inequality in each country might fall or rise after joining the union depending
on this parameter.

The second key parameter is the productivity ratio of good and bad types17,
i.e. αg/αb. This ratio determines the intensity of inflationary policy needed
to redistribute resources between the types. The higher this ratio is, the more
likely it is that the common currency level of inflation falls in between the local
currency levels. The reason behind this finding is the concavity of the value
function with respect to σ. As there are two effects determining the optimal
inflation level in the local currency case (heterogeneity and beggar-thy-neighbor

17Note that the optimum level of inflation depends only on the ratio of productivities, not
their levels.
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policy) and heterogeneity is the only source of positive inflation in the common
currency case, the latter is amplified more with a higher productivity ratio of
types. Therefore, as countries form a monetary union in an environment with a
higher ratio of productivity levels, it is more probable that inflation will go up
in one of the countries, and levels of inequalities will move in opposite directions.

[Insert Figure 1 here]

The figure above depicts the frontier which separates the possible cases into
two areas for common currency inflation level18. The area to the left of the
frontier contains the parameters for which the common currency level of inflation
is lower than the local currency optimum inflation levels of both countries. For
the parameters that lie to the right, the common currency inflation level might
fall in between the local currency optimum inflation levels. For parameters
on the right side of the frontier, if the two countries have sufficiently different
levels of heterogeneity (determined by γ and γ∗), inflation levels will go in
opposite directions in the two countries. The country with the more symmetric
distribution of types, e.g. γ = 0.5, will experience a fall in inflation after joining
the monetary union while the other country, e.g. γ = 0.1 or γ = 0.9, will have
a higher inflation.

There are two effects determining the new inflation rate. The first one is the
elimination of the trade frictions. This is a reducing effect on inflation for both
countries. Because countries can not tax foreigners through monetary policy
in the common currency case. The other one is the distributional effect. This
effect moves in opposite directions for the two countries unless the countries are
identical (distributional effect is zero in this special case). For the more unequal
country, distributional effect is going to be negative because joining a monetary
union with a more equal country will lead to a lower common currency inflation
rate. Hence the two effects work in the same direction and result in a decrease
in inflation for the more unequal country. The more equal country, however,
will experience an increasing distributional effect on inflation. Therefore, for
a given set of parameters that lie to the right of the frontier depicted in the
figure above, the more equal country will have an increase in inflation if the two
countries are sufficiently different in inequalities.

Now we will state our main proposition of this paper. This result is the
counterpart of proposition 7, and shows that inequalities are decreasing in in-
flation in the common currency case as well. Moreover, we show that one can
simply compare the measures of earnings and consumption inequalities before
and after the formation of common currency, therefore differences between the
two steady states can be analyzed.

Proposition 10. As defined in 5, ∆E.I. and ∆C.I. are decreasing functions of
inflation for any σ ≥ 0 in the common currency case.

18We used g(n) = 9
2
n2 to match the steady state equilibrium employment levels to 1/3

when there is no inflation.
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Proof. See Appendix.

Note here that, ∆E.I. and ∆C.I. have the same exact responses to σ as in
the local currency case. In other words, one can compare the inequality levels
only by looking at the changes in inflation rates.

Combining propositions 9 and 10, possible outcomes of establishing a com-
mon currency area can be analyzed in terms of inequalities. Since inequalities
respond to inflation monotonically, either both countries will have a higher in-
equality due to lower inflation or inequalities will move in opposite directions
depending on the aforementioned conditions.

Even without any trade frictions that exist in the local currency case, a
positive inflation rate would be desirable in this environment due to existing
heterogeneity. That is, Friedman rule does not apply here because a positive
amount of redistribution increases total welfare due to concavity. Countries with
different demographics (i.e. different γ’s) need different amounts of transfers.
Joining a monetary union will change the demographics (common central bank
will take the whole population into account) and hence will lead to a suboptimal
amount of transfers for both countries. Given this point, how close the countries
are in terms of their γ’s will play an important role determining the benefits
from forming a union. In the extreme case, where both countries have the same
exact γ, there will be no loss from surrendering a country’s monetary tools to a
common central bank.

5. Data Facts

Our results are consistent with the increase in income inequality following
the significant fall in inflation levels observed in OECD data for most of the Eu-
ropean countries listed for the time period between mid 80s and 2000. Inflation
data are shown in Table 1. One can see that there was a significant decrease
in inflation levels in all listed countries. On the other hand, inequality data are
shown in Figure 2. It compares the levels of Gini coefficients19 in mid-1980s
(x-axis) and those in 2000 (y-axis). In particular, countries above the 45◦ line
experienced a rise in their income inequalities. As our model would predict,
income inequalities in most of the countries increased in the given period.

[Insert Table 1 here]

[Insert Figure 2 here]

To be clear, this figure involves some EU countries that are not part of the
EMU. However, note that all of those countries experienced the fall in inflation
rates as part of the EU integration process and still integrated in many aspects

19Gini coefficient of inequality in the distribution of equivalized household disposable in-
come. See Förster and D’Ercole (2005) for details.
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with the rest of the Europe. On the other hand, even though European Mone-
tary Union (EMU) was established in 1999, we chose this time period because
actual integration started much before 1999. Our model assumes an extreme
case where the establishment of the monetary union removes the barriers to
trade all of a sudden and it induces the change in inequalities right after the
monetary union is formed. That’s why, comparing our model with 1980-2000
time period of European integration would be a plausible application of our
model to EMU case.

6. Conclusion

In this paper, we studied how changes in inflation associated with the adop-
tion of a common currency can alter the levels of consumption and earnings
inequalities. We showed that asymmetric demographic structures of countries
combined with the adoption of a common currency affect these inequalities in
each country in a different way.

There is a monotonically negative relation between inflation and inequality
in our setting. Specifically, individuals are born with an unobservable idiosyn-
cratic shock20 and money is the only saving technology available. Benevolent
governments redistribute seignorage income. We proved that earnings and con-
sumption inequalities are decreasing functions of inflation. Intuition behind this
finding is that inflation, through its redistributive feature, taxes income away
from the rich. Suffering from high levels of taxation, the rich has an incentive
to decrease their output more than the poor 21. Total output goes down and
together with decreasing earnings inequality, consumption inequality also falls
as inflation rises.

Adoption of a common currency results in an inflation rate lower than the
one in the local currency case in at least one of the countries. We provide con-
ditions under which it falls for both countries. The main reason for the decrease
is, with establishment of a monetary union, governments no longer need to ex-
hibit “beggar thy neighbor” policies. Particularly, in the local currency case,
governments levy inflation tax on foreign individuals who have inelastic port-
folio decisions. Therefore, governments have an incentive to increase inflation
rate more than the common currency rate of inflation. On the other hand, the
main reason for a possible increase of inflation in one country is demographic
asymmetry between countries (the country with an initially low level of inflation
will experience a rise in inflation in this case).

One important assumption in our analysis is the identical taste distributions
across countries. Relaxing this assumption would lead to trade imbalances and
hence intercountry transfers of resources which might be an important further

20That renders the fiscal tools not implementable because of unobservable types.
21This takes us back to Proposition 3.
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study to pursue. Another interesting extension could be including labor mo-
bility as it would create non-trivial results on how income distribution in both
countries are going to be affected by migration.

Appendix A. Appendix

Appendix A.1. Proofs

Proof of Proposition 1. Using (2) in (5),

θ

(1− θ)
=
mh,i
t + τt+1

mf,i
t et

. (A.1)

Multiplying both sides with γ and (1 − γ) for good and bad types, respec-
tively, and summing up we get:

θ

(1− θ)
=
γ(mh,g

t + τt+1) + (1− γ)(mh,b
t + τt+1)

γmf,g
t et + (1− γ)mf,b

t et
.

Then, using exchange rate market clearing condition and money market
evolution rule,

θ

(1− θ)
=
σ + φ

1− φ
. (A.2)

(A.2) suggests that individuals allocate their portfolio share proportional to
their expected taste shocks. Solving for φ, we reach the proposed relationship
between φ, Z and σ.

Steady state employment levels can be found as follows. First, we use the
portfolio decision (A.1) to get home currency holding of home agents:

mh,i
t = θ(αinitpt + τt+1)− τt+1.

Then, substituting this into (4) together with (2), we obtain steady state
employment levels from two equations-two unknowns presented as the second
of the steady state conditions in the proposition.

Finally, we show consumption levels satisfy (11) and (12). (4) and (2) suggest
that

ch,gt+1 =
Y

1 + σ

(
φg

γ
+ σ

)
, ch,bt+1 =

Y

1 + σ

(
φb

1− γ
+ σ

)
. (A.3)
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Combining money market clearing conditions for home and foreign coun-
tries as well as exchange rate markets yield the following money stock relation
between countries:

(1− φ)Mt = et(1− φ∗)M∗t . (A.4)

Using this and the equality ptY = Mt in the portfolio decision, we have

cf,gt+1 =
(1− θ)
θ

1− φ∗

1− φ
1 + σ

1 + σ∗
Y ∗

Y
ch,gt+1.

Substituting (A.3),

cf,gt+1 =
(1− θ)
θ

(
φg

γ
+ σ

)
1− φ∗

1− φ
Y ∗

1 + σ∗
. (A.5)

This equation and its counterpart for the bad type agents together with
(A.2) yield the consumption levels.

Proof of Proposition 2. Substituting (11) and (12) into government’s problem,
we achieve the following first order condition:

γ
dκ(σ)

dσ

(
1

κ(σ)
− 1− γ

1− γκ(σ)

)
= γαg

dng

dσ
(
g′(ng)

αg
− θ

Y
)

+ (1− γ)αb
dnb

dσ
(
g′(nb)

αb
− θ

Y
).

(A.6)

As we will prove in proposition 4, difference of inverse consumption shares

in the parenthesis on the left hand side and dκ(σ)
dσ are both negative. Hence,

left hand side is always positive. Therefore, at optimum, right hand side of the
equality should be positive as well. Now we will show that for any σ ≤ Z, right
hand side cannot be positive. Firstly, we proved in proposition 3 that both dng

dσ

and dnb

dσ are negative. It remains to show that, for σ ≤ Z, (g′(ng)/αg − θ/Y )

and (g′(nb)/αb − θ/Y ) are both positive which will imply that right hand side

is negative, which is a contradiction. We proved in proposition 4 that g′(ng)
αg <

g′(nb)
αb , therefore it is sufficient to show that (g′(ng)/αg − θ/Y ) > 0. Assume

that it is not, that is:
g′(ng)

αg
≤ θ

Y

plugging in from A.10 and using the definition of Y and organize the terms,

we get:
αgng(1 + γ(σ − 1/θ)) + αbnb((1− γ)(σ − 1/θ)) ≥ 0
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which is a contradiction since both terms on the left hand side are negative for

σ ≤ Z, which concludes the proof.

Proof of Proposition 3. For σ = 0, employment levels satisfying (9) and (10)
also satisfy ng(0)g′(ng(0)) = nb(0)g′(nb(0)) = 1. Therefore ng(0) = nb(0) is
satisfied and due to convexity of disutility function, the solution is unique.

For σ > 0, suppose ng ≤ nb. Then, g
′(ng)
αg ≤ g′(nb)

αb . Combining with (9) and

(10), ngg′(ng) > nbg′(nb). Contradiction.
Now we prove the second part of the proposition. Equating (A.10) and

(A.11) implies αg(ng− 1
g′(ng) ) = αb(nb− 1

g′(nb)
). Differentiating both sides w.r.t

σ, we reach the following relation for response of employment to inflation:

− αg dn
g

dσ

(
1 +

g′′(ng)

(g′(ng))2

)
= −αb dn

b

dσ

(
1 +

g′′(nb)

(g′(nb))2

)
. (A.7)

This suggests that responses of employment to inflation have the same signs
for good and bad types. Moreover, using convexity of g22 and ng ≥ nb, we can

get g′′(ng)
(g′(ng))2 <

g′′(nb)
(g′(nb))2

, which helps us determine:

− αg dn
g

dσ
> −αb dn

b

dσ
. (A.8)

Now, total differentiating (A.10) we get:

dng

dσ
= −

(g′(ng))2[Y/αg + σ(1− γ)dn
b

dσ αb/αg]

g′′(ng) + (g′(ng))2(1 + σγ)
. (A.9)

We see that dng

dσ and dnb

dσ can’t be both positive, suggesting that both are
negative. That is, as inflation rises, real return to work decreases and hence, all
the individuals in the economy work less.

Proof of Proposition 4. By working on right hand sides of (9) and (10), these
two equations can be simplified as:

αg

g′(ng)
= αgng + σY, (A.10)

αb

g′(nb)
= αbnb + σY. (A.11)

22Note that integration on convex functions is a convex operation, which means that g is a
convex transformation of g′, and g′ is a convex transformation of g′′; then one can show that
g′/g′′ is an increasing function.
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Since RHS of (A.10) is bigger than that of (A.11), we have g′(ng)
αg < g′(nb)

αb .

Using (4), we have ch,gt+1 > ch,bt+1. Similarly, (A.3) yields(
φg

γ
+ σ

)
>

(
φb

1− γ
+ σ

)
. (A.12)

Substituting this into (11) completes the first part of the proof. For the
second part, see the proof of Proposition 2.

Proof of Lemma 6. Dividing first order conditions (4) for good and bad types
gives us:

g′(ng)

g′(nb)
=
αg

αb
ch,b

ch,g
. (A.13)

We will later prove in proposition 7 that RHS gets bigger as inflation increases.

So, LHS should also increase. Together with the convexity of disutility, we
complete the proof.

Proof of Proposition 7. To prove that earnings inequality is decreasing in σ,
we simply use (A.8). Next we show that the proof for consumption inequality
follows from this equation as well. Equations (2), (3) and (5) simplify to

ch,it+1 =
θ(αinipt + τt+1)

pt+1
.

Then, inequality for home goods consumption between good and bad types
will be:

ch,gt+1 − c
h,b
t+1 =

θ

1 + σ
(αgng − αbnb). (A.14)

As seen easily, the term in the parenthesis is earnings inequality and the
coefficient term is also decreasing in σ. Therefore, consumption inequality for
home goods is decreasing in σ. This suggests that ch,g/ch,b is also a decreasing
function of σ and we know from the definition in (11) that ch,g/ch,b = cf,g/cf,b.
So, the same result applies to foreign goods inequality as well.

Therefore consumption inequality is:

(µch,gt+1+(1−µ)cf,gt+1)−(µch,bt+1+(1−µ)cf,bt+1) = µ(ch,gt+1−c
h,b
t+1)+(1−µ)(cf,gt+1−c

f,b
t+1).

(A.15)

For any given consumption weights µ, we know that both terms in the right
hand side of (A.15) are decreasing in σ, and so is any convex combination of
them. This completes the proof.
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Proof of Proposition 8. First, we need to show that qhY = qfY ∗. To show that
we will use the market clearing condition for home goods:

θ(γIgt+1 + (1− γ)Ibt+1) + (1− θ)(γ∗I∗gt+1 + (1− γ∗)I∗bt+1) = qht+1Y. (A.16)

Now we plug qht n
i
t + τ cct+1 ≡ Iit+1 in on the left hand side. Reorganizing the

equation, we obtain: τ cc = Y qht+1−θY qht − (1−θ)Y ∗qft and we repeat the same
procedure for foreign goods market and get:

Y ∗

Y
=
qht+1/q

h
t + (1− 2θ)

qft+1/q
f
t + (1− 2θ)

qht

qft
. (A.17)

Using stationarity, we have qht+1/q
f
t+1 = qht /q

f
t and plugging this in, we obtain

qhY = qfY ∗. Now, the rest of the proof is as follows: we take (16) and put I
in from the budget constraint and using qhY = qfY ∗ we obtain the equations
(17)-(20), and the uniqueness follow from the convexity of g(n).

Proof of Proposition 9. First, we define the components of the value functions
as follows. Let

h1(γ, σ) = −
[
γ(ln

g′(ng)

αg
+ g(ng)) + (1− γ)(ln

g′(nb)

αb
+ g(nb))

]
h2(σ) = ln(1 + σ)

h3(θ) = Eθ[θlnθ + (1− θ)ln(1− θ)]
h4(θ) = θlnθ + (1− θ)ln(1− θ).

Then, we can write

V cc(σcc) = h1(γ, σcc) + h1(γ∗, σcc)− 2h2(σcc) + 2h3(θ)

V LC(γ, σLC) = h1(γ, σLC)− h2(σLC) + h4(θ) + (1− θ)lnY
∗κ∗

Y κ

V ∗LC(γ∗, σ∗LC) = h1(γ∗, σ∗LC)− h2(σ∗LC) + h4(θ)− (1− θ)lnY
∗κ∗

Y κ
.

Now, WLOG, assume σ∗LC > σLC . Then, using optimality, we have

h′1(γ, σLC) =
1

1 + σLC
+ (1− θ)dY κ

dσ
|σ=σLC (A.18)

while

h′1(γ, σ∗LC) <
1

1 + σ∗LC
+ (1− θ)dY κ

dσ
|σ=σ∗LC . (A.19)
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Since we have already proved that Y and κ are decreasing in σ,

h′1(γ, σ∗LC) <
1

1 + σ∗LC
. (A.20)

Similarly, we can derive

h′1(γ∗, σ∗LC) <
1

1 + σ∗LC
. (A.21)

Then,

h′1(γ, σ∗LC) + h′1(γ∗, σ∗LC) <
2

1 + σ∗LC
. (A.22)

Optimization for the common currency case suggests:

h′1(γ, σcc) + h′1(γ∗, σcc) =
2

1 + σcc
. (A.23)

Therefore, since σcc is the optimum, we have σ∗LC > σcc. That is, σcc

cannot be greater than the higher of the two local currency equilibrium inflation
rates.

Proof of Proposition 10. First, we start by showing that ∆E.I. is decreasing in
σcc. Note that since equations (17)-(20) are the exact counterparts for equations
(9) and (10), their responses to inflation is going to be the same. So, ∆E.I. is
decreasing in σcc following the proof of proposition 7.

Next, we show that the proof for consumption inequality follows from earn-
ings inequality as in proposition 7. Using 15, we get:

ch,gt+1 − c
h,b
t+1 =

θ

1 + σ
(αgng − αbnb). (A.24)

The rest of the proof follows from the proof of proposition 7.
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Figure 1: Sensitivity Analysis
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Table 1: Inflation Levels of 13 European Countries

Country Mid 80s 2000
Austria 3.55 2.34
Denmark 6.30 2.90
Finland 6.69 3.04
France 6.69 1.69
Germany 2.61 1.42
Greece 18.89 3.15
Ireland 8.35 5.55
Italy 10.10 2.53
Luxembourg 4.63 3.15
Netherlands 2.46 2.31
Norway 8.05 3.08
Sweden 7.29 0.89
United Kingdom 5.88 0.78

Figure 2: Gini Indices of 13 European Countries
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