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Abstract

The paper deals with inflation in the candidate countries after their EMU accession. High
rates of real appreciation in the candidate countries in recent years have suggested that
inflation differentials vis-a-vis the rest of the union could be relatively large. Balassa-
Samuelson model is combined with different assumptions about the half-times of real
convergence and it is used for evaluating the inflation differentials. The differentials imply
lower real interest rates in the new member states as against the rest of the monetary union.
This fact is itself quite confusing from the theoretical point of view because the rate of interest
should be higher in converging countries due to lower capital stock per labour unit. There are
three tentative explanations suggested in the paper that take into account relative price of
capital goods, imperfect competition and growth of real wages in converging economies.
However, inflation differentials together with corresponding real interest rate differentials
could have a wide range of practical implications. Consequences for pension funding are
analysed in more detail as an example of such implications.

JEL Codes: E31, E43, F43, 040
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1. Introduction

The existence of the European monetary union suppresses the question of differentials in rates
of inflation in the member countries. The differentials in HICP inflation rates will be due to
unsystematic and one-off events for most of the countries and they will probably eliminate
each other in the mid-term. Things will be different, however, in countries with lower output
and a substantially lower price level. In this case there are reasons for price level convergence
and therefore for a systematic upward inflation bias as compared with the average for the rest
of the union. The bigger the initial difference between the national price level and the price
level in the rest of the union the bigger will be the consequences of this bias. Therefore
considerations concerning the inflation differential are important mainly for the candidate
countries, in which price levels are substantially lower than is the European average.

After a brief review of research in this field, theoretical foundations and estimates of inflation
differentials follow. Inflation differentials will, however, lead to corresponding differentials in
real interest rates in the national countries as compared with the average real interest rate. The
long-term existence of inflation differentials will have some redistribution effects. A potential
impact of very low real interest rates on pension funding is mentioned as an example of such
an effect.

2. The Actual State of Research

The basic theoretical foundation for explaining the differentials is the Balassa-Samuelson
model and it will be used here as well. Nearly all authors use Balassa-Samuelson as a starting
point but they differ in the modifications they apply on it.

Canzoneri et al. (1998) observed the developments of sectoral productivities in European
countries in 1973 — 1995 and drew a conclusion that the Balassa-Samuelson model is
sufficient for explaining the real appreciation that took place in some of the countries. If
sectoral productivities continued to grow at the same rate as in the past, the inflation
differential in the countries with high productivity growth (Belgium, Spain, Italy) could reach
up to 2 — 2.5 % per annum as against Germany.

Costia (2000) estimates the inflation differential for Portugal vis-a-vis Germany in the same
way as Canzoneri et al. (1998) and her estimate is 1.4% per annum.

Sinn, Reutter (2001) tried to deduce a “minimum” inflation rate for the Eurozone, defining the
“minimum” inflation rate as a rate which ensures that no member country suffers from long-
term deflation. Such a “minimum” inflation should be around 1% according to their estimate.
In this case the country with the lowest inflation (Germany) will have zero inflation and the
country with the highest inflation rate (Greece) will have inflation around 4%. The authors
also made tentative estimates for potential EMU members and their results are as follow: an
inflation differential in the Czech Rep. of 1.7%, in Poland 3% and in Hungary approximately
5.7% in the first years after their accession. However, the results for the transition economies
were based on productivity growth data that I do not consider reliable.

Estrada, Lopez-Salido (2001) added long-term changes in mark-ups in tradable and non-
tradable sectors to the basic Balassa-Samuelson model. They even argue that the growth of
the relative price of non-tradables in Spain in the nineties was due to a mark-up growth in the
non-tradable sector and not due to the traditional Balassa-Samuelson effect. They, in fact,
transformed the problem of dual inflation into a problem of long-term changes in profit
margins the solution of which awaits further research.



Duarte, Wolman (2002) used a model that, apart from the Balassa-Samuelson effect, contains
a possible price discrimination in tradable sectors and the relative size of countries. However,
their main objective was to explain short-term differentials arising from exogenous
productivity shocks rather than long-term convergence of price levels.

Figure 1: Inflation Differential and Real GDP Growth Differentials in 1999-2002
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Note: The 2002 data are preliminary for most countries. Luxembourg is not included. A
productivity differential was used instead of growth differential in the case of Ireland (2.6
percentage points) because dynamic growth of Irish GDP was strongly influenced by
employment growth.

Source: OECD and author‘s results

Alberola, Marqués (1998) note that there are inflation differentials even at the national level.
They give the example of differentials between Spanish provinces, their size being relatively
small (around 0.5 % per annum) but they can accumulate in the long-term. The authors’
important contribution is their warning that an analogy between inflation differentials within a
national monetary union on the one hand and differentials in an international union on the
other hand is limited. Again, they use Balassa-Samuelson as a benchmark model, but they
remind us that while within an international union the inflation differential is positive if there
is a higher than average productivity growth, in national monetary union it is the other way
round. The condition sine qua non of the Balassa-Samuelson model is that labour is mobile
between sectors of the economy but not between regions so that the price of labour does not
equate between regions. If, however, the labour costs tend to equate in different regions of the
national economy, it implies that those regions, in which there is a higher productivity growth,
will have lower inflation rates and regions with lower productivity growth will end up with
higher inflation. This conclusion is quite the opposite to the Balassa-Samuelson model.
Alberola, Marqués (1998) show that this was really the case for Spanish provinces.



Alberola (2000) notes that inflation differentials can be influenced by differences in weights
in the national price indices. Therefore, it is theoretically possible that even if the prices of all
items grew at the same rate in all the members of the union, inflation differentials could arise
due to differences in weights. This composite effect, however, will be probably rather low. He
also takes notice that in cases of excessive wage growth and labour market rigidities a
temporary inflation differential may arise, which looks very similar to the one predicted by
Balassa-Samuelson (see also Alberola 1999).

Rogers (2001) mentions the Balassa-Samuelson model, but his approach is more empirical.
He concludes that prices in Europe do converge to each other even though it is, to a large
extent, due to price convergence of tradables. Similarly Bergin stresses that inflation
differentials are not caused so much by a change in the relative price of tradables and non-
tradables, but by a change in the relative prices of tradables between countries. This can be
explained by monopolistic competition and price discrimination. Firms discriminate between
national markets and this causes national markets, which are exposed to different extents, to
demand relative price shocks of tradables change and this implies an inflation differential.
Hendrikx, Chapple (2002) conclude that inflation differentials within the current EMU were
relatively low and they were due to transitory factors. At a theoretical level, they mention an
interesting impact of inflation differential on the real interest rate. The differential could have
a self-strengthening effect via the change in the real interest rate.

Inflation differentials are explicitly mentioned in Czech literature e. g. by Janackova (2002)
who mentions the specific risks of premature EMU accession for transition economies. Vavra,
Cincibuch (2001) estimate the value of central bank seignorage, in which an estimate of
inflation differential plays an important role.

3. The Relation between the Rate of Inflation after Monetary Union Accession and Real
Appreciation of Domestic Currency

Real appreciation of an independent national currency is composed of its nominal
appreciation in the given period and its inflation differential. In the event that the nominal
foreign exchange rate is fixed, the nominal appreciation is, by definition, zero. Then the only
way how real appreciation can take place is via the inflation differential. Essentially the same
situation arises after entering a monetary union. We cannot talk any more about appreciation
of a national currency because there is a single currency but this is only a semantic issue. A
forecast of long-term real appreciation of domestic currency, in the event that the economy
does not enter the monetary union, becomes a forecast of inflation differential in case it does
enter the union. In other words, if we want to forecast future inflation differential it suffices to
forecast the real appreciation.

If real appreciation continued at the same rate as it did up to 2001 (see table 1), the inflation
differentials could be quite substantial in the candidate countries.

Table 1: Average Annual Real Appreciation as against Germany in % in 1995-2001

Czech Rep. Hungary Slovakia Poland
According to CPl 16,7 4,0 4,7 7,4
According to GDP|6,6 3,2 3,7 6,6
deflator
According to PPI 14,3 4,9 3,9 5,4

Source: OECD and author’s results




Fast appreciation of national currencies remains, to a large extent, an unexplained
phenomenon. Nevertheless, it is important for timing the accession to the single currency. If
the candidate countries accessed the monetary union today, their inflation differentials, as
against low inflation countries, would probably be somewhere around the values of the actual
real appreciation. Given a rate of inflation of around 1% in the low-inflation regions, it
implies annual rates of inflation of about 5-8% in the new member states.

The candidate countries will not enter the EMU in 2003 and for more distant periods the past
rates of real appreciation need not be a good clue. Therefore a method of estimation based on
the Balass-Samuelson model will be used.

For approximate estimates I propose the following hypothesis: the halftime of real
convergence will be the same as the halftime of nominal convergence.' Let us first show the
theoretical justification for this hypothesis. Let «k, stand for a ratio of output in the converging
economy to output in the steady state economy. A share of non-tradables in total product
(assumed constant for simplicity) is denoted by o and a ratio of tradables productivity in
converging economy to tradables productivity in the steady state is denoted by y,. Further
simplification concerns productivity in the non-tradable sector. It will be assumed that
productivity in the non-tradable sector is the same in the converging economy as in the steady
state.

For the ratio of product of the converging economy’s to the steady state product x, and for

the comparable price level in time t (CPL, ) we get simply

K =a+(l-a)y, (1)
CPL, =ay, +(1-a) (2)

The assumption that the real product of the converging economy can be described by means
of a constant halftime of convergence can be expressed as follows:

kK, =1-(1-x,)e™ (3)
where (1— K'O) stands for the gap between the steady state product and the converging

economy in an initial period. And this gap is reduced in a constant annual rate (A1 ). However,
convergence of the output as a whole is solely due to convergence in the tradable sector
because, by assumption, the productivity in the non-tradable sector is already the same. The
question is, in what rate the gap between the productivity in tradables in the steady state and
productivity in tradables in the converging economy has to diminish so that the gap in total
product diminishes by A ?

Let us show that the gap between productivities in the tradable sectors is reduced by rate A4 as
well. Let us suppose, first, that the gap between productivities is reduced by some rate b so
that we can write

y,=1-(-y,)e™” (4)

After substituting into (1) we get the ratio of the products in period ¢

! Halftime of convergence is a period of such a length that during this period the difference between the variables
in question is reduced to a half.



K, =a+ (1 —a)[l — (1 -7 )e’b’] =1- (l —a)(l -7, )e’b’ (5)

Using the fact that (1-a)(1-y,)e " =(1—a—y, +ay,)e” =(1-x,)e " and after
substituting it into (5) we get

K, =1-(1-x,)e" (6)

However, at the same time (3) holds for x, as well. This implies that really 4 =54, i. e. the

rate of reduction of the output gap is the same as the rate, in which the productivity gap in the
tradable sector is reduced.

Now we return to the proof, that the price level gap will be reduced by the same rate as the
output gap (or, what is the same thing, that their halftimes of convergence are the same).
Again let us suppose that the price level gap is reduced by some constant rate ¢ and let us
prove that ¢ is the same as A . For the comparative price level in period ¢ it holds that

crL, =1~ (1-cPL,)e =1-[1~ (a7, + (1-a)]e 7

Here we used that CPL, = ay, + (1 —a). According to (4) it holds that y, =1-— (1 — yo)e’“.
After substituting it in (2) we get

CPL =ay, +(1-a)=a(l-(1-y,)e ")+ (1-a)
CPL =1-a(l-y,)e* =1-(1- CPL,)e " (8)

From the last equation it can be seen that really ¢ = A4 and so the halftime of price level
convergence is the same as the halftime of output convergence.

The hypothesis therefore says that the halftimes of convergence will be roughly the same. If,
for example, GDP is at 60% of the steady state level and the price level at 44% of the steady
state level, it is supposed that after the halftime of convergence elapses it will reach 80% and
72% respectively. The output gap and the price level gap are both reduced at the same rate,
however, the output growth can be different from the comparative price level growth. Table 2
shows predictions of inflation differentials and real growth rates in the first years of
convergence, which are implied by the given comparative price levels and halftimes of
convergence.

Table 2: Inflation Differentials and Real Growth Rates under Different Halftimes of Convergence (change
variables in % per annum)

CZ HUN |SK POL
GDP/EU (2001) 60,0  |52,0 49,0 [39,0
CPL? (2001)  |440 47,8 [364 |56,0

? The rate in which a gap between two variables is reduced is only a different way for expressing the half-time of
convergence. There is the following relation between the half-time of convergence T and the rate of gap

1
reduction A: 7 =— In 2
A



Halftime offInflation 2,9 2,5 4,0 1,8
Convergence Differential

30 years GDP growth”  [2,8 3,4 3,7 4.9
Halftime off{Inflation 4,0 3,4 5,5 2,5
Convergence Differential

22 years GDP growth 34 42 4.6 6,2
Halftime off{Inflation 5,9 5,0 8,1 3,6
Convergence Differential

15 years GDP growth 4,4 5,6 6,1 8,5
Note:

% CPL stands for Comparative Price Level, EU in 2001 = 100
® GDP growth is calculated assuming a 1.5% per capita growth in the EU

Source: OECD and author’s results

Comparing hypothetical results with real data (see table 3), it can be seen that a halftime of
about 30 years seems to be realistic for output convergence, though the real appreciation or
inflation differentials do not seem to fit into the scheme of the halftime of convergence.
However, this may be partly caused by the brevity of the period in question. Real exchange
rates can be misaligned for years and this can obviously substantially influence measured real
appreciation if the period under scrutiny is short.

Table 3: Average Annual Real Appreciation and Average Real Growth of Product per Worker in % in
1995-2001

CZ HUN SK POL
Real Appreciation 6,7 4,0 4.7 7,4
Real Growth per Worker 2,2 3,0 4.2 5,2

Source: OECD and author’s results

4. Real Interest Rate in the New Member Country

The inflation differential together with zero or negligible differential in nominal interest rates
will imply a differential in real interest rate. Real interest rate will be lower in the new
member country, as compared with the rest of the monetary union, by the inflation
differential. To my knowledge, research concerning the impacts of inflation differentials on
real interest rate differentials and related issues has been rather scanty. Hendrikx, Chappel
(2002) and Cecchetti et al. (1998) mention it. Canzoneri et al. (1998) and Costia (2000) note
that real interest rate must equalise internationally in terms of tradables. They disregard the
implied low real interest rate in the non-tradable sectors in converging economies and its
potential implications.

The fact that the real interest rate in the new member countries will be substantially lower
than in the rest of the union represents an important theoretical contradiction. The real interest
rate equals net marginal product of capital according to neo-classical theory. Marginal product
of capital should be higher in the new member countries than in the rest of the union because
capital stock per labour unit in these countries is lower. After all, their low price level is
mainly due to their lower capital stock per labour unit and it is due to capital stock
convergence that the price level convergence can arise. On the whole, the real interest rate
should be higher in the converging countries and it should equalise with the rest of the union

10



only at the moment when real convergence is completed. The traditional growth theory in fact
implies a fast transfer of capital into the new member countries until the real interest rate is
equalised. This, in theory, leads to an immediate equalisation of outputs and hence of price
levels as well. Such consequences are in obvious contradiction with reality and the traditional
growth theory is therefore unsatisfactory in this respect.

Relative price of capital goods and real interest rate

A modification of the traditional growth theory that takes into account the relative price of
capital goods could shed more light on the question. If the relative price of capital goods is
higher in converging countries than in the steady state, the rate of profit will be lower than the
traditional neo-classical model predicts. In particular, the rate of return will be as many times
lower as many times as the relative price of capital goods is higher (the influence of relative
price of capital goods on the rate of return and on real convergence is treated in more detail in
Kubicek 2002).

However, this solution is not satisfactory for at least two important reasons. First, there is the
question of how it would be possible to keep the relative price of capital goods higher because
the capital goods are themselves produced and hence the rate of return would be higher in the
capital goods sector. There is another important reason why a higher relative price of capital
goods cannot be a satisfactory solution to the problem. With its help we can explain why the
rate of return in a converging economy is not as high as the traditional growth theory predicts,
however, we cannot explain in this way how the rate of return could be lower in converging
economies than in the steady state. But this is exactly what we have to clarify when
explaining the presence of a negative differential in real interest rates.

Imperfect competition and real interest rate

An assumption of perfect competition is quite common in neo-classical growth models.
However, if it is admitted that competition is not perfect and that the firm does not choose
only the produced quantity but that it exerts some influence on its product’s price , we get a
different result for the real rate of return. We will make a simple conjectural experiment,
which will not aim at being a realistic model. Its main objective will be to catch the main
influence that imperfect competition can have on real interest rate. Suppose there are N firms
in the economy with identical production functions. The production function is supposed to
have constant returns of scale so that it is possible to write it in an intensive form, i. e.
y=f (k), where y stands for product per unit of labour and 4 denotes capital per unit of

labour. For simplicity let us suppose that the prices are the same in the converging economy
as in the steady state.’

The marginal rate of return (a crucial factor for loanable funds demand) equals, under
monopolistic competition, marginal revenue from capital (MRPK) net of the depreciation rate
(8). Marginal revenue from capital equals marginal physical product multiplied by marginal
revenue (MR). It implies that

r=MRPK -86=MR-f'(k)-&,

* An explanation of price level convergence is the aim of this paper so by assuming equality in price levels we
get rid of our object. The assumption is made here really only to simplify matters and to focus on the influence
imperfect competition has on real interest rate.
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where r is the real interest rate. The main difference as compared with perfect competition is
in the presence of marginal revenue, which influences the marginal rate of return. In order to
be able to compare the rate of return in a converging economy » with the rate of return in the
steady state r°, it is necessary to treat the marginal revenue in more detail. Given the
assumption of identical production function in all firms (identical even when compared in a
converging economy with the production function in the steady state), it is natural to suppose
that demand functions for all sorts of goods will be identical as well. However, this implies
that all the demand functions have unit income elasticity, i. e. if real income is increased by
1%, the demand schedule shifts by 1% as well. One consequence of this is that the demand
function in the steady state is in fact only a multiple of the demand function in a converging
economy. If the steady state product is z times as high as in the converging economy, the
steady state demand schedule for a given product gives z times as high demand quantities for
each relative price when compared with the demand schedule in the converging economy.
Therefore, it holds for the total firm revenue TR that at every price P TR*(P) =z - TR(P).* It

implies for the marginal revenue that MR(P)= 1 MR*(P). For the ratio of gross rates of
z
return (i. e. including the depreciation rate) it follows from this that
r+8 _ MR-f'(k) _ f'(k)
s MR £z (k) O

If the traditional assumption about decreasing marginal product for a given production factor
is made, it implies that the marginal product of capital should be higher in the converging
economy than in the steady state. Suppose the marginal product of capital is exactly as many
times higher as the product in the converging economy is lower when compared with the
steady state, i. e. suppose it holds that f '(k)z z-f '(k* ) This implies according to (9) that the
real interest rate is the same for both economies despite the marginal physical product of
capital being much higher in the converging economy.

This reasoning can explain why real interest rate could be lower than the traditional theory
predicts. Again, I do not consider it to be an adequate explanation. Furthermore, it cannot
explain a potentially negative rate of return.

A possibility of negative interest rate

If inflation differentials are high, then the possibility of negative interest rate is not unrealistic.
While impossible under perfect competition, I believe the negative interest rate to be
theoretically justifiable in a growing economy with imperfect competition. A rigorous
theoretical research concerning the rate of return in a converging economy has not, to my
knowledge, been done yet. This question comprises in itself lots of theoretical problems and
therefore only the main idea will be presented here.

Let us start again with the conjectural experiment made in the previous section and we will
focus on a decision made by a representative firm operating under monopolistic competition.
The firm is aware of being in a growing economy. The growth of the economy manifests itself
by a gradual shift of the demand curve for the firm’s product and by a growth of real wages
the firm has to pay to its workers. The growth rates of demand and real wages are determined
by all of the firms’ activities . However, a single firm considers them as exogenous. The firm
chooses the volume of its production and of its employment. It also chooses the volume of net

* Symbols with an asterix will denote steady state variables.
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increment to its capital stock for a future period during which the firm will face both a higher
demand curve and higher wages. Let us consider the two extreme choices the firm has:

A: the firm retains employment at its previous level, increases capital stock per worker and
production per worker to such an extent that the increased demand is satisfied at the former
(relative) price. Higher capital stock per worker increases the marginal physical product of
labour and higher demand implies higher marginal revenue. On the whole, marginal revenue
from labour is increased and the firm (in line with its maximization effort) can hire labour for
higher wages.

B: the firm does not increase its total capital stock and it reduces the volume of employment
instead. Higher demand makes it possible to raise the relative price of the firm’s product. The
reduction of employment and the relative price increase imply higher marginal revenue from
labour (MRPL). This, again, enables the firm to pay higher wages.

In both choices the firm increases its capital stock per unit of labour but in A it also increases
its total capital stock. The firm compares profit in A and B. It will choose A only if this choice
is so much more profitable than B that it will cover at least the costs of borrowing the
additional capital. If, however, B is more profitable, the firm will choose A only if the real
interest rate is negative.

We can make a fictitious example for comparing the two choices. Suppose the following
holds for the representative firm in period zero:

Production = 100

Relative price of its product = 1

Capital =300

Labour costs = Employment x Wage = 60 x 1 = 60

Profit = Production — Labour costs — Capital depreciation = 100 - 60 - 20 =
20

Suppose that demand and wages are both increased by 10% (the firm considers these rates as
given). Furthermore, let us suppose that the marginal product of a unit of capital equals 1/3. It
means that if the production is to be increased by 10%, the capital stock must be increased by
30%.

A: Production = 110
Relative price = 1
Capital stock =390
Labour costs = Employment x Wage = 60 x 1,1 = 66
Profit = Production in terms of Money — Labour costs — Capital
depreciation =110 - 66 - 26 = 18

B: Production = 95
Relative price = 1,06
Capital stock = 300
Labour costs = Employment x Wage = 55 x 1,1 = 60,5
Profit = Production in terms of money — Labour costs - Capital
depreciation = 100,7 — 60,5 - 20 = 20,2

However, wages and demand will grow by 10% and the total volume of employment will be
retained only if the representative firm chooses A. It will choose A only if it can borrow the
additional capital of 90 for a negative price. In other words, A will be chosen if the firm gets a
kind of a subsidy of at least 2.2 units for enlarging the capital stock by 90 units. It follows

13



from the example given above that in a growing economy with monopolistic competition, the
negative real interest rate is at least theoretically possible not only temporarily.

The presented argument was only a conjectural experiment, in which we considered
behaviour of the “representative firm”. In equilibrium, the representative firms behave
identically so no relative price changes could take place. However, relative price changes
caused the inflation differential and hence the negative real interest rate. Therefore a more
complex model that would allow for a permanent relative price change would be necessary
for a satisfactory explanation of negative real interest rate.

5. Redistribution Consequences of the Monetary Union Accession for the Pension
System

On the whole, the issue of real interest rate in a converging economy is not satisfactorily
solved. It has important implications for economic policy, though. Consider the example of a
pension system. In recent years, most economists have recommended pension systems on a
fund basis rather than pay-as-you-go schemes. When considering the form of pension system,
it is usually assumed that the real interest rate retains some secular level. It is not assumed that
the real rate could be potentially negative for more than a decade. (This, however, could be
the case in the monetary union, if the real interest rate in the rest of the union is lower than
real domestic appreciation).

Let us consider a pension system that is financed purely on a fund principle. Suppose an
individual saves a fraction s of his or her income Y in every year of the 7 years, during

which he or she saves for his or her pension. We will suppose that the fraction s is such that
the individual has in period 7 +1 a particular multiple x of his or her income of the last year
when economically active.” More formally, we will assume that s will be such that the
individual will have saved x(l — s)YT after T years of saving.

A representative agent in a converging economy will have to save a bigger fraction of his or
her income than in a steady state economy in order to end up with savings that represent a
given multiple of his or her last year’s annual income. It is due to both the lower real interest
rate and faster economic growth in the converging economy. The question is, how many times
the fraction that is saved in the converging economy s” has to be higher than in the steady
state economy s” in order that the multiple x is the same for both economies.”

First, let us express the volume of pension savings in the converging economy. By assumption
an individual saves s”Y every year. These savings earn interest during T — ¢, but the real

interest rate is not constant in the growing economy. A gradual convergence of price levels
reduces real interest rate as compared with the real rate in the steady state economy (denoted
i ). Real value of savings saved in period t is changed due to real interest and to price level

o CPL, CPL
: , where the term
CPL

T T
influence of price level convergence. Real income in the converging economy can be
expressed as a product of real income in the steady state and of a ration x, of the converging

t

measures the

convergence in period T into s”Ye'"

economy income to steady state income. Assuming a constant secular growth rate g for

> Net of the pension savings.
% Real values of the amounts saved will not be the same. It is only required that the values are the same relative
to the last incomes.
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income per worker in the steady state, we can express income per worker in the converging
economy as follows

YD :K'[egtYOF (10)

t

For total pension savings S saved in periods ¢ = 0,1,---, T it holds that

CPL,

_ ~i) CPLt (11)
CPL,

CPL,

T T
SP = P z,{_legt YOFe(T—t)i 5P Y()FeTisze(g
t=0 t=0

It holds for total pension savings in the steady state economy that they are simply a sum of
savings made in particular years increased by compound real interest. The steady state income
Y" can be again expressed using the secular growth rate g. Therefore we get for pension

savings S that
SF — SF}]()FeTiie(g—i)t (12)
t=0

The individual pension savings in the converging economy S” can be expressed as the last
net individual income multiplied by some x”, 1. e.

SP =x" (l—sD)KTegTYOF (13)
The individual pension savings in the steady state can be expressed by analogy as

S =x" (1 - SF)egTYOF (14)

The question to which we are searching for a solution is: “How many times s” is bigger than
s" given the condition thatx” = x” ?” Expressions (11) and (13), (12) and (14) respectively,

imply the following for s” and s” :

Kk, x"e* " CPL,

T
K, x"e* "TCPL, + Y K,e“ " CPL,
(15)

F (g-i)T
F X e

s = 7
xF e(g*f)T + Z e(g*i)f
=0

Using the condition x” = x", we finally get

T
()71
X + e
” Z:‘ (16)

F T

s x+2 k,CPL, Qi)
CPL,,

t=0 7y
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Quantitative results will depend on the value chosen for the secular growth rate of economy
g, for the long-term real interest rate i. It will also depend on what halftime of convergence

is realistic in the new member countries. Let us choose realistic values of g =1,5% and
i =2,5%. It is not clear, however, what the halftime of convergence is in Central European

. . D . . \ . . o e, .
economies. The ratio ¢ 4 » seems to be relatively robust vis-a-vis changes in the initial price

level and the relative income per head. Substituting real 2001 data for x,, CPL, and choosing
T =36 for all the four economies under scrutiny, it follows that the ratio is in the range

between 1.3 to 1.4 even if half-times of convergence are in the range of 15 to 30 years.

Let us suppose an individual will save for 36 years and he or she will demand to have savings
that will amount to at least 10 times the income in the last year of economic activity. In the
case of the steady state economies, a saving rate of 18.3% is sufficient. A saving rate of about
25% will be necessary for achieving the same multiple in the converging economies.

So far it has been supposed that the saving rate remains the same for all the years. If a rational
agent could change it, he or she would tend to have a lower saving rate in his or her youth
(because at this stage both the real interest rate and real income are low) and raise his or her
saving rate when approaching retirement. In this case the saving rate would have to be higher
than the estimated s”’s and values reaching about 40% would probably not be an exception.
Of course, it is doubtful that when making the choice concerning his or her saving rate the
agent will be as rational as to be able to save a required multiple of last year’s current income
(consumption). The agent would have to be able to form correct expectations concerning the
halftimes of convergence. This is not likely because not even economists are able to do so.
Simply put there is a threat that the individual will end up with a far lower value of real
savings than had been expected.

6. Conclusions

The issue of inflation differential after joining a monetary union is closely connected with the
the real appreciation of the candidate countries’ national currencies. The empirical
development of real appreciation is a puzzle to a large extent because the usual explanations
using the Balassa-Samuelson model and terms-of-trade changes can be shown to explain a
relatively small part of the appreciation. Therefore we can think of the Balassa-Samuelson
effect as being the lower bound of the inflation differential.

The inflation differential will cause the real interest rate in the new member states to be lower
than in the rest of the union. This itself is a substantial theoretical problem. However, it may
also have a range of practical implications. One potential practical implication was treated
here in more detail - an implication for financing the pension system. Individuals might
erroneously estimate their optimal saving rate due to a low real interest rate (or it might be
erroneously estimated by economic policy makers if the saving rate was obligatory) and this
could imply substantial social problems.

On the whole we can say that considerations about inflation after monetary union accession
should be taken into account when deciding about the timing of EMU accession and, among
other things, about pension reforms in the candidate countries.
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