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Since the start of monetary union, the
euro’s exchange rate has been subject
to sharp fluctuations. Although the
single currency lost considerable
ground against most currencies in 1999
and 2000 in particular, a strong coun-
termovement followed. As a weighted
average against the currencies of the
euro area’s most important trading
partners, at the beginning of 2004 the
euro — at times — was trading above its
debut level of early 1999.

Against the background of fairly mod-
erate export growth up to the middle
of 2003, the euro’s strength has
prompted questions about the impact
on Germany’'s price competitiveness.
However, the relevant competition in-
dicators show that the price competi-
tiveness of German producers remains
within limits which are fully in line
with long-term empirical values. This
evaluation is ultimately based on the
theoretical concept of purchasing
power parity in its “relative” construct.
This article explains this and, at the
same time, sets it in a broader perspec-
tive by also presenting indicators of
stricter, absolute purchasing power
parity. These largely confirm the previ-
ous assessments of Germany’s competi-
tive position.
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The exchange rate of the euro and
Germany'’s price competitiveness

The effect of
the euro’s
exchange rate
on Germany's
competitiveness

The real
exchange rate
as an indicator
of price
competitiveness

In the past two years, the euro has appreci-
ated strongly against most currencies. It went
up by almost 20% as a weighted average
against the currencies of the euro area’s
12 most important trading partners between
the first quarter of 2002 and the first quarter
of 2004. This was due mainly to considerable
gains against the US dollar. Viewed in isol-
ation, the euro’s appreciation involved a loss
of price competitiveness for the German
economy. In this respect, the view was often
expressed that the exchange rate parities
were inappropriate and no longer in a state
of equilibrium.

However, this can be countered with the
argument that the euro had depreciated at
almost the same rate in the years preceding
its appreciation. In this sense, the recent
appreciation merely constituted a correction.
Moreover, an economy’s competitiveness is
also influenced by factors other than the ex-
change rate, in particular, by price develop-
ments in the countries in question.

One indicator of price competitiveness which
combines exchange rate and price move-
ments is the real exchange rate (see also the
adjacent box). In contrast to the nominal ex-
change rate, which reflects the relative price
of two currencies, the real exchange rate rep-
resents the relative price between a domestic
basket of goods and a foreign basket of
goods. A real currency appreciation usually
equates to a deterioration in the price com-
petitiveness of the domestic economy. This
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Purchasing power parity theory and
real exchange rate

The absolute purchasing power parity theory suggests
that, in the long run,

P=PW, (1)

whereby P denotes the price of a given basket of goods
in the domestic country and P* denotes the correspond-
ing price abroad; W is the nominal exchange rate be-
tween the domestic country and the foreign country,
expressed as the price of the domestic currency in units
of the foreign currency, as is usually the case for euro
exchange rates for example. A nominal appreciation of
the domestic currency is therefore reflected by a rise
in W.

The relative purchasing power parity theory, however, is
characterised by the long-run validity of

P = c(P*/W) (2)

whereby ¢ represents a constant. If growth rates are
flagged with a “A", (2) results in

W= P*—P 3)
According to (2), the purchasing power ratio between
the domestic country and the foreign country is con-
stant if the relative purchasing power parity theory
holds. According to (3), the rate of change in the nom-
inal exchange rate is equal to the inflation differential.

If the countries in question are members of a monetary
union, the nominal exchange rate is permanently fixed
at W = 1. In such cases, the absolute purchasing power
parity theory implies that domestic and foreign price
levels should be identical in the long run, P = P* accord-
ing to (1), and the relative purchasing power parity
theory suggests that the inflation differentials accord-
ing to (3) cancel out in the long run,P* = P.

In the majority of cases, the real exchange rate R is used
as an indicator of an economy’s price competitiveness.
This may be defined as

R =W (PIP*) (4)

Equation (4) shows that the concept of a real exchange
rate may also be applied to countries within a monetary
union, where it is defined as the price ratio between the
domestic country and the foreign country (R = P/P*). 1

Equations (1), (2) and (4) show that absolute purchasing
power parity is achieved if the real exchange rate is R =
1 or In(R) = 0 and that relative purchasing power parity
is achieved if R = c or In(R) = In(c). Since the purchasing
power parity theory is a long-run concept, it only ap-
plies if In(R) is stationary (relative version) or if In(R) is
stationary at 0 (absolute version).

1 The indicator of the price competitiveness of the Ger-
man economy is essentially no more than a trade-
weighted real exchange rate whereby the weights of
individual trading partners correspond to their signi-
ficance in German foreign trade.
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Germany's price competitiveness and the exchange rate of the euro

1999 Q1=100, quarterly, log scale’
82

85

Indicator of price competitiveness
based on the deflators of total sales

90 compared with 19 trading partners 2

95

100

105

110

1
¢

115

Nominal effective exchange rate of the euro against the currencies
of 12 of the euro area’s trading partners (narrow group)

1990 91 92 93 94 95 96

97

98 99 00 01 02 03 2004

1 Inverted scale. — 2 Rise in curve (fall in values) denotes an increase in competitiveness.
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occurs if the domestic currency appreciates in
nominal terms even though the domestic and
foreign inflation rates are the same or if do-
mestic prices rise more sharply than foreign
ones despite a constant exchange rate.

A useful indicator of Germany’'s price com-
petitiveness can be ascertained, for instance,
by using appropriate price or cost indices to
illustrate price developments in the countries
in question. In this respect, the Bundesbank
generally uses the deflators of total sales as
defined in the national accounts. These cover
the spectrum of goods more comprehensively
than, for example, consumer prices. To obtain
a representative picture of German foreign
trade in regional terms, the indicator is calcu-
lated as a weighted average against 19 of
Germany’s major trading partners. When

considering the developments in this indica-
tor of Germany’s price competitiveness it be-
comes clear that, although the indicator
tends to reflect developments in the effective
(nominal) exchange rate of the euro, it is itself
somewhat more subdued by comparison. For
example, it indicated that Germany's com-
petitiveness deteriorated by only 5%% be-
tween the first quarter of 2002 and the first
quarter of 2004. This contrasts with an im-
provement in Germany's competitiveness of
around 10% from the first quarter of 1999 to
the fourth quarter of 2000. The changes in
the indicator were less severe than the fluctu-
ations in the euro as Germany trades largely
with other countries participating in monet-
ary union. Therefore, the single currency
limits the impact of exchange rate fluctu-
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ations on Germany’s competitiveness in no
small measure.

Although these considerations put the influ-
ence of the euro’s exchange rate on Germa-
ny's competitiveness into perspective, they do
not yet allow an opinion to be formed about
the appropriateness of exchange rate parities.
In order to be able to assess the extent to
which a change in price competitiveness also
appears economically justified, a sound refer-
ence value for the indicator of price competi-
tiveness is needed. The following section will
examine the extent to which purchasing
power parity theory enables such reference
values to be calculated and how Germany’s
price competitiveness is to be assessed in this
context.

Purchasing power parity theory as
a theoretical concept

Absolute
purchasing
power parity
theory...

...and relative
purchasing
power parity
theory

There are two versions of purchasing power
parity theory — an absolute and a relative one.
Absolute purchasing power parity theory
states that a basket of goods costs the same
domestically and abroad if the goods prices
are converted into a common currency. In
other words, absolute purchasing power par-
ity theory postulates that the purchasing
power of money is equal between countries.
By contrast, relative purchasing power parity
theory does not compare domestic and for-
eign levels of purchasing power, but rather
focuses on changes in this purchasing power.
Relative purchasing power parity theory
therefore states that the inflation rate differ-
entials between two countries or regions are
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offset through inverse changes in the nominal
exchange rate so that the purchasing power
ratio between the two remains constant. It
therefore follows that the validity of absolute
purchasing power parity theory implies the
validity of relative purchasing power parity
theory, but not vice versa.

Purchasing power parity theory is based on
the law of one price. According to this law, a
single homogeneous good should have the
same price everywhere — excluding any trans-
portation costs — under conditions of perfect
competition if the relevant national prices are
expressed in a common currency. If this law
holds true for all goods prices then, under cer-
tain conditions, purchasing power parity the-
ory applies in both its absolute and its relative
form. One mechanism which, in theory, up-
holds the law of one price and thus purchasing
power parity theory is goods arbitrage, which
has a tendency to even out geographical price
differences. Trade barriers (eg transportation
costs or varying import duties) as well as differ-
ent indirect tax rates may prevent total price
equalisation, but would be compatible with an
appropriately modified form of absolute pur-
chasing power parity theory or at least with
the relative version.

However, the described price equalisation ef-
fects can be expected only in the long term
according to both versions of the purchasing
power parity theory. In the shorter term, the
influence of international goods arbitrage is
eclipsed by other factors.

According to the absolute purchasing power
parity theory, an economy’s competitiveness

The law of
one price

Purchasing
power parity
theory as

a long-term
concept

Derivation of a
reference value



is considered to be neutral if the domestic
price level is equal to the foreign price level.
In the case of the relative purchasing power
parity theory, the average level of the real ex-
change rate should, over time, provide a use-
ful benchmark for a balanced competitive
position provided that the observation period
is sufficiently long and there are no indica-
tions of structural shifts in the equilibrium
price relationships.

Indicators of Germany's price
competitiveness compared with their
long-term average

Evaluation of
Germany'’s
competitiveness
in the winter of
2003-04 using
the standard
indicator

If — in keeping with these considerations —
the long-term average is taken as an under-
lying benchmark, then an assessment of the
current competitive position of Germany’s
economy is primarily dependent on three de-
terminants. These are the period over which
the long-term average is calculated, the price
or cost index used to calculate the indicator
and the group of countries against which the
level of competitiveness is to be gauged. First-
ly, by way of a benchmark, the aforemen-
tioned indicator of Germany’s price competi-
tiveness based on the deflators of total sales
—which is calculated against 19 major trading
partners — is to be compared with its average
ascertained as of 1975. This shows that, in
the first quarter of 2004, the German econ-
omy still had a slight competitive advantage
over its trading partners despite the notice-
able deterioration in its price competitiveness
in the past two years (see the chart on
page 34).
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An evaluation of this kind is generally con-
firmed if other periods are used to calculate
the average. Owing to the regime shift from
fixed to more flexible exchange rate arrange-
ments and the turmoil accompanying this
change, it would be inappropriate to extend
the observation period to include the years
prior to 1975. Moreover, an average calcu-
lated in this way would tend to result in an
even more favourable assessment of Ger-
many’s current competitive situation. A short-
er observation period would be possible, in
principle. However, as purchasing power par-
ity theory is a long-term concept, overly short
observation periods are not really economic-
ally justified for calculating the average. If the
average values calculated over all possible ob-
servation periods from the period 1975 to
2004 to the period 1990 to 2004 are plotted
on a chart as a straight line, the result is
a band of average values (see chart on
page 34). The mean over the period starting
in 1975 with a comparatively high reference
value is at the lower edge of the band on the
chart. Thus, according to this reference value,
Germany’s current competitiveness is judged
to be comparatively positive owing to the un-
favourable price and exchange rate pattern in
the second half of the 1970s. However, the
band is fairly narrow. If averages are calcu-
lated over other periods, therefore, the con-
clusion reached on the competitiveness of the
German economy is quite similar. Even if the
most unfavourable mean for Germany’s com-
petitiveness is used as a basis, the assessment
is still valid and indicates that the German
economy retained a slight competitive edge
up to the end of the observation period.
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34

Indicators of Germany’s price competitiveness
on a long-term comparison

Average since 1975 =100, quarterly, log scale’

80 Based on the deflators of total sales
compared with 19 trading partners

85 Band of long-term averages 2

115

Compared with 19 trading partners based on...

...the price deflators
of total sales

...consumer prices

...unit labour costs in
the enterprise sector3

Based on the deflators of total sales compared with...

80 ...non-euro-area trading partners

85
...19 trading partners

115 ...euro-area trading partners

120

1975 80 85 90 95 00 2004
1 Inverted scale: rise in curve (fall in values) denotes an increase in competitiveness. — 2 Covers the average
values accumulated successively over all periods from the period 1975 Q1 to 2004 Q1 to the period 1990 Q4 to
2004 Q1. — 3 Estimated average as of 1975.
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Alternative
price and cost
indices

Alternative
group of
countries

The price or cost index chosen to calculate
the indicator can also affect the assessment
of competitiveness. The deflator of total sales
has the advantage of covering price develop-
ments in all of the goods in demand in an
economy as broadly as possible.* Similar indi-
cators can also be calculated, for example, on
the basis of consumer prices or unit labour
costs in the enterprise sector. However, it
different
methods have only a very minor effect on the

emerges that the calculation
competitiveness of the German economy (see
chart on page 34). The indicators based on
consumer prices and unit labour costs in the
enterprise sector form very similar curves to
the indicator based on the deflators of total
sales, which is also reflected in the relevant
correlation coefficients (0.93 and 0.95). There
is also only a very small difference in their
level compared with the relevant long-term
average. Correspondingly, these two indica-
tors also confirm the conclusion described
earlier, namely that Germany's competitive-
ness is currently to be evaluated as being
neutral or somewhat more favourable than

that of its trading partners.?2

Finally, it should be examined whether the in-
dicators dealt with up to now — which con-
sider Germany's competitiveness “only” in
comparison with 19 trading partners — are
sufficiently broadly based in their definition of
foreign countries. To settle this question, it is
possible to resort to an indicator of the Ger-
man economy’s price competitiveness which
includes another 30 trading partners. The
data required to calculate an indicator of this
kind are available only for the past ten years,
which means that it is not possible to work
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out a real long-term average. However, the
very high correlation between this indicator
and a comparable indicator calculated against
19 countries (correlation coefficient of 0.99)
suggests that limiting the calculation to a nar-
rower group — which nonetheless accounts
for 71% of total German foreign trade — does
not lead to any bias, at least for the recent
past.

In conclusion, it can be stated that Germany’s
price competitiveness in the winter of 2003-
04 can be assessed as having been neutral or
slightly positive in comparison with long-term
averages. This finding applies irrespective of
the calculation method used. It does not
change if the time period on which the calcu-
lation of the long-term average is based is
altered, nor if other price or cost indices are

1 The advantages and disadvantages of various cost and
price indices with respect to their suitability for calculat-
ing an indicator of price competitiveness are discussed in
Deutsche Bundesbank, The indicator quality of different
definitions of the real external value of the Deutsche
Mark, Monthly Report, November 1998, pp 39-52, and
European Central Bank, Developments in the euro area’s
international cost and price competitiveness, Monthly
Bulletin, August 2003, pp 67-74.

2 Only an indicator of Germany’s competitiveness calcu-
lated on the basis of unit labour costs in manufacturing
suggests a different evaluation. According to this assess-
ment, the current competitiveness of the German econ-
omy is considerably more unfavourable. Furthermore,
this indicator is only slightly correlated with the standard
indicator based on the deflators of total sales (correlation
coefficient of 0.28). However, it has already been stressed
previously that this indicator in particular is unsuitable for
evaluating Germany's competitive situation as the labour
costs in manufacturing account for a much smaller share
of total output than the input from other sectors and
from abroad. The labour costs in other sectors, which are
reflected in the input prices, have developed rather fa-
vourably in Germany by international comparison, which
means that failure to consider this component would
lead to an overly unfavourable assessment of Germany’s
competitiveness. See Deutsche Bundesbank, The indica-
tor quality of different definitions of the real external
value of the Deutsche Mark, Monthly Report, Novem-
ber 1998, pp 39-52.
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used, nor if a broader group of countries is
considered.

This robustness in the assessment of current
competitiveness in relation to the calculation
methods is not a feature particular to Ger-
many, but is also reflected in a corresponding
indicator of the euro area’s price competitive-
ness (ie the euro’s real exchange rate).3 How-
ever, the current competitiveness of the
whole euro area is — according to these calcu-
lations — consistently more unfavourable than
Germany’s situation. This is due mainly to the
fact that, since the beginning of monetary
union, the German economy has been stead-
ily becoming more competitive in comparison
with its euro-area trading partners owing to
the comparatively low level of domestic price
increases (see chart on page 34).

Indicators of Germany's price
competitiveness based on the absolute
purchasing power parity theory

Indicators of
competitiveness
calculated on
the basis of
relative price
levels rather
than price
indices

The indicators of price competitiveness de-
scribed up to now do not allow any conclu-
sions to be drawn about a country’s competi-
tiveness in accordance with absolute purchas-
ing power parity theory. This is because price
or cost indices, which ultimately do not allow
any insight into the appropriate relative price
and cost levels, were used to calculate these
indicators. An evaluation of competitiveness
based on the absolute purchasing power par-
ity theory, however, calls for appropriate level
comparisons. This can be achieved, for ex-
ample, with the help of the relative price
levels for a given basket of goods at home
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and abroad, which can be expressed in a
common currency using the relevant (nomin-
al) exchange rate.

The relative price levels for the very broad
baskets of goods — which are geared to gross
domestic product (GDP) — of the OECD mem-
bers and other European countries are pro-
vided by the OECD-Eurostat *“Purchasing
Power Parity Programme.” The World Bank,
for example, makes available data for a larger
group of countries based on the findings of
the “International Comparison Programme”.
In recording prices, these projects consider
both the representativeness and the inter-
national comparability of the goods and

services.

It may at first not seem particularly suitable to
use such broad baskets of goods for compari-
sons of price competitiveness as it can be
assumed that a relatively high percentage of
— in particular — the services in these baskets
of goods are not traded internationally and
are thus not directly exposed to international
competition. However, as in the case of using
deflators of total sales, an argument in favour
of broad baskets of goods is that goods
which are not traded internationally are em-
ployed in the production of tradable goods
and that the corresponding relative price
levels thus reflect fairly well the general
domestic cost pressures to which enterprises
are exposed.

3 See European Central Bank, Developments in the euro
area’s international cost and price competitiveness,
Monthly Bulletin, August 2003, pp 67-74.

Calculation

of the price of
a broad basket
of goods
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price
competitiveness
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levels

Comparison
with the
standard
indicator

Based on these data, it is also possible to cal-
culate an indicator of the German economy’s
price competitiveness as a weighted average
against 19 of Germany’s major trading part-
ners. Two such indicators — one calculated
using data from Eurostat and the other using
data from the World Bank — are shown in the
adjacent chart. At a value of 100, the prices
in Germany are, on average, equal to those
abroad; at higher values, the price level in
Germany is above that of its trading partners.
The most recent values are estimated.

The developments in both indicators are
largely in parallel with one another and with
the indicator based on the deflators of total
sales described above. The correlation coeffi-
cients are between 0.96 and 0.996. There-
fore, these three indicators reflect changes in
price competitiveness in a very similar way.
However, they differ somewhat in their as-
sessment of Germany's competitive position.
Evidently the level of prices in Germany was
usually slightly higher than that of the coun-
try’s main trading partners — not least owing
to the advanced degree of development and
thus prosperity — in the last 30 years.* This
has changed recently, however, as a result of
the catching-up process, which a number of
partner countries have successfully completed
in recent decades, and the price increases
which this has involved. For example, for
2000, both baskets of goods show a price
level for Germany which is 5% to 6% lower
than the average. Estimates suggest that Ger-
many’s competitive situation has deteriorated

4 Empirically, it is possible to prove that there is a connec-
tion between the productivity or income level and the
relative price level of a country. See also page 40 ff.
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Indicators of Germany'’s price
competitiveness based
on relative price levels

Annual figures, log scale’

Compared with 19 countries

Comparison:

Based on the price
deflators of total sales?

Relative
Relative price levels
price levels according to the
according World Bank’s World
to Eurostat Development
(AMECO Indicators 3
database)
Compared with... 80

...non-euro-area
trading partners#
85

90

100

105

110

115

120

...euro-area trading partners# 125

Q1

1975 85 95 2004

1 Inverted scale: rise in curve (fall in values)
denotes an increase in competitiveness. —
2 Average since 1975 =100. — 3 Estimated
as of 2001. — 4 Relative price levels accor-
ding to Eurostat (AMECO database).
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The academic debate on the validity
of the purchasing power parity theory

Over the last one and a half decades, much academic
research has examined the empirical validity of the pur-
chasing power parity theory.1 As mentioned at the
beginning of this article, this theory implies that the
real exchange rate is stationary, ie it shows neither a de-
terministic nor a stochastic trend over time. The station-
arity of a time series can be analysed using unit root
tests. If such tests are performed on individual time
series of real exchange rates, which, for such analyses,
are generally calculated on the basis of price indices, in
most cases stationarity is rejected for the period after
the collapse of the Bretton Woods system. Given this re-
sult, the validity of the purchasing power parity theory
in its simple and unmodified form cannot be confirmed,
at least not from an empirical point of view.

These analyses were increasingly criticised, however, on
the grounds that, owing to a possibly very slow adjust-
ment process of the real exchange rate to its long-run
average, the specified examination period is too short
to statistically determine whether this variable is trend-
bearing or not. This problem can be solved in one of
two ways. In some studies, the observation period is
extended considerably, with some time series of real
exchange rates stretching back for over a century.

Another possible way to get round the problem of very
short time series is to test several series of real exchange
rates simultaneously in one panel for stationarity there-
by combining all the information contained. Such
analyses often come to the opposite conclusion, ie that
the stationarity of real exchange rates over the last
30 years cannot be rejected. In essence, this result sup-
ports the validity of at least the relative purchasing
power parity theory. Nevertheless, the speed of adjust-
ment to the long-run average derived from these
analyses is often so slow (half lives of deviations of
three to five years are entirely normal) that it is no
longer considered plausible.

1 For an overview, see L Sarno, M P Taylor (2002), The
economics of exchange rates, Cambridge University
Press, pp 51-96; K Rogoff (1996), The purchasing power
parity puzzle, Journal of Economic Literature, 34, pp
647-668; K A Froot, K Rogoff (1995), Perspectives on PPP
and long-run real exchange rates, in G M Grossman,
K Rogoff, (ed.), Handbook of international economics,
3, S Elsevier, pp 1647-1688. See also Deutsche Bundes-
bank, Trends and determining factors of the external
value of the Deutsche Mark, Monthly Report, November
1993, pp 41-60; Deutsche Bundesbank, Overall deter-
minants of the trends in the real external value of
the Deutsche Mark, Monthly Report, August 1995,
pp 17-37.
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since that time, above all as a result of the
euro’s appreciation. However, it may be as-
sumed that, even in the first quarter of 2004,
the price level in Germany, on average, either
corresponded to that of its trading partners
or, at most, was marginally higher depending
on the basket of goods used.

The composition of the basket of goods has
quite a big effect on the findings with regard
to relative competitiveness. A basket of
goods which gives a fair reflection of domes-
tic consumption habits but not foreign con-
sumption habits will tend to show a lower do-
mestic price level and thus overestimate any
domestic competitive advantages. In order to
eliminate such bias, the Eurostat price data
used here are for a basket of goods which is
typical — at least to a similar extent — for all of
the countries examined.5 It is possible to get
an idea of the robustness of the findings with
regard to the choice of basket by comparing
the relative price level calculated using the
Eurostat data with the relative price level cal-
culated using the Federal Statistical Office's
price data which are, however, based on the
German basket of goods owing to a different
objective.5 At the beginning of 2004, the
price of the German basket of goods calcu-
lated in this way was one-eighth lower than
on a weighted average against the 19 trading
partners considered. This shows that, even
when absolute purchasing power parity is
used to assess competitiveness, allowances
must be made for a margin of uncertainty.

5 Regarding calculation methods, see eg Eurostat (2000),
Purchasing power parities and related economic indica-
tors — results for 1998.

6 See Federal Statistical Office, Internationaler Vergleich
der Verbraucherpreise, Fachserie 17, Reihe 10.

Composition
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Results of a study using disaggregated price data

The box “Purchasing power parity theory and real ex-
change rate” on page 30 shows that the relative purchas-
ing power parity theory is fulfilled if the (logarithmic) real
exchange rate is stationary. Alongside the Balassa-Samuel-
son hypothesis, another reason is occasionally suggested as
to why this may not be the case, 1 namely that if there are
differences in the production structures or consumption
habits of the countries in question, there will be discrepan-
cies in the weight distribution of the national baskets of
goods. In such cases, shifts in the price structure vary in
their overall impact on price indices. For example, rising oil
prices have more of an effect on the consumer price indices
of those countries that consume relatively large amounts
of oil. If such changes in price structure, which may also be
brought about by technical progress, for example, are of a
permanent nature, it must be assumed that the real ex-
change rate is not stationary. This would apply even if the
law of one price is upheld on a permanent basis.

The argument is formalised below based on the definition
of the real exchange rate 2,

rit = Sit — Pit + Pjt (1)

whereby s;; denotes the nominal exchange rate between
country i and country j (expressed as the price of the cur-
rency of country j in currency units of country i), at time t
and pj (pj¢) is the price index of country i (j). Lower-case let-
ters denote the logarithmic values. If in equation (1) one
uses

m m

pit = 3. iPike = Piot + Y. ik (Pikt — Piot) (2)
k=0 k=1

as the definition of a price index and

Tiot = Sit — Piot + Pjot (3)

as the definition of the real exchange ratio of any particu-
lar good k = 0 between the two countries, the result is

m
rit = riot + kZ [ojk (pjke — Pjot) — ik (Pike — Piot)]- (4)
-

In these equations, for example, pj: denotes the price of
good k in country i at time t, and o stands for the weight
of good k in the basket of goods of country i. According to
equation (4), the real exchange rate r;; comprises two com-
ponents, namely the real exchange ratio of good 0 and a
weighted sum. The expression in the round brackets shows
the relative price between good k and good 0 in country j
and country j, respectively. A permanent shift in the price
structure should result in the non-stationarity of these
bracketed terms. If the weights in both countries, o and
0, are not identical, the expression in the square brackets

1 See, for example, D A Hsieh (1982), The determination of
the real exchange rate: the productivity approach, Journal
of International Economics, 13, pp 355-362. — 2 For more
information on this as well as on empirical analysis, see
C Fischer, (2004), PPP: a Disaggregated View, Discussion
Paper, Economic Research Centre of the Deutsche Bundes-
bank, No 07/2004. — 3 As rjo: denotes the real exchange

Deutsche Bundesbank

will likewise not be stationary in the event of an identical
relative price change in the domestic and foreign country.
Furthermore, if there are no cointegration relationships,
this will also mean that non-stationarity cannot be rejected
for the real exchange rate.

Price indices of sectors, rather than the prices of individual
goods, are used to analyse the time series characteristics
of individual terms. The time series of price indices for
18 economic sectors are available for eleven OECD coun-
tries (including the USA, Japan, Germany and the United
Kingdom) starting from 1977 up to 1999, providing
not only country data panels but also sector panels for in-
dividual countries. Various panel unit root tests are per-
formed.

The test results indicate that the second-term sum in equa-
tion (4) indeed largely consists of non-stationary compon-
ents. This applies both to the relative prices in the round
brackets and to the expressions in the square brackets as a
whole. From this, it can be concluded that there have been
permanent relative price shifts between the sectors in the
economies analysed. The effects of these on the real ex-
change rate can also not be eliminated owing to the differ-
ent weight distribution in the various countries. According-
ly, the second-term sum as a whole turns out to be regu-
larly non-stationary.

If the same panel unit root tests, however, are applied
to the real exchange rate rj;, the results point conversely
to stationarity and thus confirm the results of other
studies. However, since cointegration between the first
and second components of the real exchange rate in equa-
tion (4), ie between rjp; and the second-term sum, cannot
be assumed - if only because rj; often appears to be
stationary 3 — the results are often clearly at variance with
each other. There are two hypotheses that could resolve
this conflict. Firstly, the variance (of the differences over
time) of the second component in comparison to the first is
relatively small. It could be, for example, that the non-
stationarity of the real exchange rate is masked by a relative-
ly large, potentially stationary first component. Secondly,
the test result, which indicates that the real exchange rates
are stationary, could be based on a bias. This is because re-
sults from unit root tests are always biased in favour of the
rejection of non-stationarity if the time series that is being
analysed comprises two components, one of which is sta-
tionary and the other non-stationary. The results of the
study indeed suggest that the real exchange rate consists
of two such components. 4 Both hypotheses suggest that,
contrary to largely established opinion, real exchange rates
are not stationary and that, from this point of view, the
purchasing power parity theory also does not hold.

ratio of a good in two different countries, stationarity
implies that for this good the law of one price has been
fulfilled. — 4 This had already been suggested for the real
exchange rate by C Engel (2000), Long-run PPP may not
hold after all, Journal of International Economics, 57,
pp 243-273. Engel, however, derived this hypothesis from
another context, namely the Balassa-Samuelson model.
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Competition indicators based on relative
price levels can also be divided up into indica-
tors against individual groups of countries.
The chart on page 37 shows the develop-
ments in such indicators of Germany’s com-
petitiveness compared with the other euro-
area countries on the one hand and further
major trading partners on the other. It reveals
that the level of prices in Germany has always
been relatively high, especially in comparison
with the country’s euro-area trading partners.
In recent years, however, a trend towards
convergence of the price levels is evident. By
contrast, the price level in Germany has been
lower than that of its non-euro-area trading
partners in the past few years. However, the
competitive edge which Germany gained
owing to the weakness of the euro in 1999

and 2000 has now diminished again.

The Balassa-Samuelson effect and
Germany's competitiveness

The hypothesis
of Balassa and
Samuelson

There have been various attempts in the past
to empirically test the purchasing power par-
ity theory. These have produced different re-
sults depending on the methodology applied
(see boxes on pages 38 and 39). The Balassa-
Samuelson effect is one possible reason why
the theory is comparatively difficult to prove.
According to this hypothesis, the purchasing
power parity theory applies only to some
goods, namely to internationally tradable
ones. If the productivity level in a country’s
tradables sector increases, according to the
Balassa-Samuelson hypothesis the prices of
these goods will not fall as they are deter-
mined by the conditions of competition on
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the world market. Instead, this productivity
growth will lead to wage increases in this sec-
tor. However, the non-tradables sector will
then fear a migration of its labour force to
the tradables sector and, thus, there will also
be wage increases in this sector. This will lead
to price increases in non-tradable goods,
which will ultimately raise the average price

level in the whole economy.”

Within the framework of this model, it is usu-
ally assumed that productivity gains accrue
mainly in the tradables sector. This implies
that countries which have already achieved
high levels of productivity will also have com-
paratively high price levels. This hypothesis
can be confirmed by comparing the average
price levels of countries with substantially
different per capita GDP. Above all services
— which are mostly equated with internation-
ally non-tradable goods — are very reasonably
priced in countries with low per capita
income.

The question now arises as to whether the
Balassa-Samuelson effect can also be demon-
strated for the group of countries comprising
Germany and its trading partners (ie countries
whose per capita income is comparatively
similar) and to what extent this effect alters
the assessment of Germany's competitive-
ness. In order to analyse this question, the
real exchange rate calculated on the basis of

7 For detailed descriptions of the Balassa-Samuelson ef-
fect, see Deutsche Bundesbank, Fundamental determin-
ants of real exchange rate movements in the central and
east European accession countries, Monthly Report,
October 2002, pp 47-59 and Deutsche Bundesbank,
Overall determinants of the trends in the real external
value of the Deutsche Mark, Monthly Report, August 1995,
pp 17-37.
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The Balassa-Samuelson effect in 2003
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1 Logarithmic; on the basis of relative price levels compared with Germany. — 2 Logarithmic; calculated in

terms of purchasing power parities.
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relative price levels can be regressed on a
productivity variable. The above chart shows
the results of a cross-section regression for
2003.8

Each point on this chart represents a given
country and indicates the ratio in 2003 of
that country’s relative price level compared
with Germany’s level to the country's per
capita GDP. In 2003, countries whose dot is in
the upper part of the chart were more “ex-
pensive” and had a higher per capita GDP the
further their dot is to the right. The regression
line marked on the chart shows the estimated
relationship between the two variables.

According to this estimation, if the per capita
GDP of a country is 10% higher, then its rela-
tive price level is 3.6% higher. The standard

deviation indicated suggests that this result is
statistically significant. The Balassa-Samuel-
son effect can therefore be confirmed in this
case. Moreover, the results support the earlier
assessments of competitiveness: in 2003,
Germany's price competitiveness corres-
ponded approximately to the level which
would have been expected on the strength of
Germany’s per capita income.

Similarly, these connections can also be exam-
ined for other time periods and with alterna-
tive productivity variables, for example, GDP
per person employed. In doing so, however, it
becomes apparent that, in many cases, it is

8 The group of countries still comprises 19 of Germany's
most important trading partners. Per capita GDP meas-
ured in terms of purchasing power parity was used as the
explanatory variable. Dependent and independent vari-
ables were in logarithmic form.
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not possible to demonstrate a link between
the real exchange rate and productivity.® Indi-
cators based on the Balassa-Samuelson hy-
pothesis are, therefore, not generally prefer-
able to the other indicators described here.
However, all of the productivity variables used
produced the same result, namely that Ger-
many’s price competitiveness is to be classified
at least as neutral at the current end.

The analysis can also be extended from a
purely cross-sectional view to take account
of the time dimension. Although the real
exchange rate and the measure of product-
ivity used turn out to be integrated and
co-integrated if panel integration and co-
integration tests are applied — which, in prin-
ciple, suggests a Balassa-Samuelson effect —,
three different panel estimation methods pro-
vide quite disparate estimates of the suggest-
ed connection. In this sense, the inclusion of
the time dimension likewise does not provide
a robust confirmation of the Balassa-Samuel-
son hypothesis for this group of countries
although the results are often significant.
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Conclusion

In view of the relatively major uncertainties
regarding the assessment of an economy’s
price competitiveness, it is advisable to base
an evaluation on several indicators. The pur-
chasing power parity theory provides a
framework from which different indicators
can be derived. Although various measures
were used here, they largely come to the
same conclusion for Germany, namely that
Germany’s price competitiveness in 2003 and
the first quarter of 2004 is, by and large, to be
classified as neutral — or somewhat better — in
spite of the euro’s strength.

9 Furthermore, this result corresponds to the outcome of
earlier analyses carried out by the Bundesbank in which
no evidence was found to suggest that the Balassa-
Samuelson effect had a significant influence on move-
ments in the real external value of the Deutsche Mark.
See Deutsche Bundesbank, Overall determinants of the
trends in the real external value of the Deutsche Mark,
Monthly Report, August 1995, pp 22-37.



