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Wage inflation would  
be likely to have a  
positive effect on the  
German economy.

EXECUTIVE SUMMARY

This report addresses a dilemma of the current economic situation 
in the Eurozone: that if ECB rates are held low for long enough, 
Germany may begin to experience inflation even if the rest of 
the Eurozone experiences deflation. If this is the case, we may 
either see a beneficial effect as rising wages boost consumption, 
or a harmful one, as German exports become less competitive. 
Using both quantitative and qualitative analysis of the situation, 
we conclude that wage inflation would be likely to have a positive 
effect on the German economy, clearly boosting consumption 
whilst having a surprisingly muted effect upon net exports.

INTRODUCTION
One feature of a single currency bloc such as the Eurozone is that monetary policy 
can no longer be customized to the situation of each country within it; instead, a 
single monetary policy setting must be applied to all countries at once. This raises 
the possibility that the appropriate interest rate for the bloc as a whole may be 
inappropriate for certain economies within that bloc. The obvious example of this  
at the current time would be the case of Germany in the Eurozone. Since 2009, the  
German economy has been performing better than the Eurozone as a whole (Figure 1). 
As a result of this, the ECB’s relatively aggressive monetary policy stance – intended 
to prevent deflation in the weaker Eurozone economies – could create inflation in 
Germany. Currently, we do see that German inflation is a little higher than the  
Eurozone average, though not to a significant extent (see Figure 2).

If it is the case that German inflation runs higher than the Eurozone average, this 
could have two possible consequences; one desirable and one undesirable:

1.  Higher German inflation decreases real interest rates and encourages spending 
rather than saving on the part of companies and households. Historically, the 
German savings rate has been fairly high (Figure 3) and so the private sector is 
indeed in a position to increase its spending. This increased consumption would 
boost the German economy. Given the tendency of capital in the Eurozone to flow 
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Higher German inflation 
boosts wage costs relative  
to the rest of the Eurozone.

  to Germany, and given generally low interest rates around the world, it seems 
unlikely that a decrease in the German savings rate would cause interest rates  
to increase in a manner which offset this benefit.

2.  Higher German inflation boosts wage costs relative to the rest of the Eurozone, 
and increases German real effective exchange rates with other Eurozone 
members. This should cause Germany’s current account surplus with other 
Eurozone members to decrease, and the reduced demand as a result would 
decrease economic momentum.

Our challenge is therefore to establish which of these effects is likely to dominate, and 
hence whether higher German inflation is likely to be a help or a hindrance to the German 
economy and German capital markets. Our primary means of addressing this question 
will be empirical; we will use a form of regression to examine the effects of an increase 
in German wages on other key macroeconomic variables. However, we will also attempt 
to overlay these results with a common-sense macro-economic understanding of the 
present situation in the Eurozone and elsewhere. By combining statistical and logical 
methods, we hope to reach a more definitive conclusion on the topic.

The “Statistical Analysis” section directly below presents the methodology and 
results of our regression. The “Macro-economic Observations” section that 
follows then discusses these conclusions from the standpoint of our views and 
understanding of the global macro-economic situation.

Figure 1:  The German economy has consistently outperformed other  
Eurozone members

Source: Eurostat
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Figure 2:  German core inflation is somewhat higher than Eurozone average

Source: Eurostat

Figure 3:  Germany has a relatively high personal savings rate

Source: OECD
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It takes time for the economy 
to respond enough to rate 
decreases for the labor 
market to pick up slack.

STATISTICAL DATA AND METHODOLOGY
The variables that we consider relevant to this question and have included in  
our statistical analysis are shown below:

– German consumption
– German aggregate export values
– German aggregate import values
– Wage levels, measured by hourly manufacturing wage costs
– Price levels
– German interest rates (90-day Frankfurt Inter-bank Offer Rate, or FIBOR)

The data used for each variable were quarterly series running from Q1 1970 to Q3 
2013. Further details of these variables can be found in the ‘Data Used in Statistical 
Analysis’ part of the appendix section. 

We found that many of these variables had a tendency to grow over time. We also 
believe that many of these variables have a co-integrating relationship – a tendency 
to maintain a long-run relationship with one another (for example, consumption, 
imports and exports may all be expected to grow together with GDP). Both of these 
facts meant that a standard regression could produce spurious results. In order 
to account for these properties, we used a type of model known as a vector error-
correcting (VEC) model. VEC models produce valid statistical inferences even if the 
input variables are non-stationary and co-integrating. Further details of our tests 
of the variables involved and the selection of the model used are presented in the 
‘Variable Testing and Model Selection’ part of the appendix.

Numerous potential versions of VEC models were examined before we arrived at what 
we believed to be a correct definition for the model. Our definition uses the logarithm 
of the variables shown above, rather than those variables in their existing state. We 
should caution that it was not possible to find sensible VEC models which included 
rates as an endogenous variable. The client’s assumption that low rates would cause 
wage inflation must therefore be taken as a premise, rather than a conclusion. We did, 
however, use a Grainger causality test to investigate this, which indicated that rates 
could affect wages but only after a lag of 2-3 years. This may be because it takes  
time for the economy to respond enough to rate decreases for the labor market to  
pick up slack.

RESULTS
Our results can best be summarized by the generalized impulse response functions of 
the models used. Impulse response functions represent the response of one variable  
in the system to a shock to another variable. Thus, one of the variables is given a 
shock at time zero, with all other shocks being held equal to zero, and the system is 
allowed to evolve according to the equations of the model. The value of another (or 
the same) variable is then recorded over the subsequent time periods. Generalized 
impulse response functions apply a further technical correction in order to account 
for the correlation between the errors in the system, but give a qualitatively similar 
result. Typically the magnitude of the applied shock is chosen to be one standard 
deviation of the shocked variable, so that it will be a number typical of the variation  
in that variable.
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Note that imports decline in 
response to wage increases, 
contrary to what might  
be expected.

However, since these models are VEC models in the logarithms of the variables, the 
relevant quantities are the differences of the logarithms, which are equal to the 
growth rates of the original variables. Thus the impulse response functions in this 
case will actually represent the response of the growth rate of one variable to a  
shock in the growth rate of another variable. 

The responses of consumption, exports, imports, and prices to a one standard 
deviation shock in wages are shown below.

The vertical axes represent the response in the annualized growth rate of the 
variables to a shock in the growth rate of wages, so that a reading of 1% on the 
vertical axis corresponds to a 1% annualized rate of increase. The horizontal axis 
labels the number of quarters which has passed since the shock was applied. The 
magnitude of the shock to wage growth rates is 3.3% per year annualized, applied 
over the first quarter. After an initial adjustment of about three years, consumption 
settles out to an annualized rate about 2.6% per year higher than before. After a 
shorter initial adjustment of about three quarters, exports settle out about 3.2% 
per year lower, and imports to a level 3.0% per year lower. Finally, after a 3-4 year 
adjustment period, prices settle out to a level about 1.8% per year higher. Note that 
imports decline in response to wage increases, contrary to what might be expected. 
One possible explanation for this is that as finished goods exports decline, so 
do imports of the raw materials necessary to create these goods. This theory is 
supported by the positive response function of imports to exports.
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Figure 4:  Impulse response functions to a one standard deviation shock in wages

Source: Datastream data, analysis by ISSG
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These results can also be 
displayed as accumulated 
response functions.

Figure 5:  Imports are responsive to changes in exports

Source: Datastream data, analysis by ISSG

These results can also be displayed as accumulated response functions. Whereas 
the response function gives the rate of the variables at a given point after the initial 
shock, the accumulated response gives the entire accumulated change from time 
zero up to that point in time, taking compounding into account. Thus a reading of  
10% on the vertical axis represents a total 10% increase in the variable since time 
zero, as a result of the shock.

After the first 3 years there is an accumulated 6.18% increase in consumption, after 
which it continues to grow at the 2.6% annualized rate specified above. During the 
same period there is an 8.37% accumulated decrease to exports after which they 
continue to decline (or grow less quickly) at the 3.2% annualized rate specified above, 
and there is a 7.82% accumulated decrease to imports after which they continue to 
decline (or grow less quickly) at the 3.0% annualized rate specified above. 

Finally, there is a 4.09% cumulative increase to prices, after which they continue to 
increase at a 1.8% annualized rate.
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Figure 6:  Cumulative response functions to a one standard deviation shock to wages

Source: Datastream data, analysis by ISSG
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It seems doubtful that 
Germany’s export volumes 
should be significantly 
affected by wage costs  
or price inflation.

Translated into absolute amounts, based on Q3 2013 numbers, the cumulative 
changes for this period are a €24.4bn increase in consumption over a €394.9bn base 
value, a €29.0bn decrease to exports from a €346.1bn initial value, and a €23.8bn 
decrease to imports from a €304bn value. This entails a €29.7bn - €23.8bn = €5.9bn 
decrease to net exports. Thus although the difference to exports alone is greater than 
the difference to consumption, the cumulative increase to consumption significantly 
outweighs the cumulative decrease to net exports. This is the key finding of our 
statistical analysis. A similar outcome is also obtained if we adjust for changes in 
prices; we see a €7.9bn increase in real consumption outweighs a €3.3bn decrease  
in real net exports, though we caution that these results are sensitive to the model 
used to adjust inflation.1

MACROECONOMIC OBSERVATIONS
In order to both complement and check our statistical analysis, we have attempted  
to consider the issue from a common-sense perspective, based on our understanding 
of the situation in the Eurozone and conventional macro-economics.

GERMAN EXPORTS MAY NOT BE SENSITIVE TO WAGE CHANGES
It seems doubtful that Germany’s export volumes should be significantly affected by 
wage costs or price inflation. We make this assertion bearing in mind three points:

1.  Eurozone members do not represent the bulk of Germany’s trade. In 2013, only 
36.9% of German exports were to other Eurozone members.2 Within the Eurozone, 
wage cost adjustments are the only means of altering real effective exchange 
rates, and should therefore be a key factor driving export volumes over the long-
term. However, for trade with countries outside of the Eurozone, currency values 
are also a factor in real exchange rates (and therefore export volumes). Given that 
currency values are significantly more volatile than wage costs, wage costs should 
not be a major factor driver of export volumes for extra-Eurozone trade. Bearing 
this in mind, we should not necessarily expect wage costs or price inflation to 
have a significant influence on German export volumes. 

2.  It is also noteworthy that in the period from 2007 onwards, Germany’s current 
account balance has been relatively resilient to reduced demand from its 
Eurozone trade partners; as Europe declined as a share of German exports, 
exports to non-European countries increased, leaving Germany’s overall current 
account balance relatively unchanged (see Figure 7).

3.  Finally, both real effective exchange rates between Eurozone members, and trade 
balances between Eurozone members, have already substantially rebalanced 
towards their 2008 levels (Figure 8).

These conclusions are consistent with the results of our statistical analysis, which  
are that there is not a strong relationship between wage costs and net exports. 

1   Though most of the models considered resulted in price inflation in this range, some resulted in 
cumulative price increases for this period as high as 7%. At this rate of inflation, using the same  
result for the other variables, real consumption actually decreases by 3b euro, while net exports  
decrease by 2.1b euro, a result which is sufficient to reverse the conclusion.

2 Source: Federal Statistical Office of Germany
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Empirical evidence 
suggests that consumption 
is responsive to both 
permanent and one-off 
shifts in income.

THE RELATIONSHIP BETWEEN INFLATION AND CONSUMPTION
Empirical evidence suggests that consumption is responsive to both permanent 
and one-off shifts in income.3 Though rising prices and rising wages should together 
not cause consumption to increase, reasonable evidence exists that economic 
participants tend to focus more on changes in wages than on changes in prices when 
making spending decisions; so-called ‘money illusion’ is a fairly well documented 
behavioral finance phenomenon.4 We therefore see little reason to disagree with the 
results of our statistical analysis, that rising wages would boost German consumption.

Figure 7:  Exports to the Eurozone represents relatively little of Germany’s current 
account surplus

Source: Eurostat International Trade Database

Figure 8:  German Real Effective Exchange Rates with other Eurozone  
members have normalized

Source: Zsolt Darvas, Real Effective Exchange rates for 178 countries: a new database, 2012; 
increases in this index indicate that German real effective exchange rates have increased.

3 Jappelli and Istaferri, The Consumption Response to Income Changes, 2010

4 Shafir, Diamond and Tversky, Money Illusion, 1997
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If the eurozone remains 
weak and German inflation 
continues to trend lower, 
Germany may benefit from  
a weak euro.

CONCLUSION
Both our statistical analysis and our general economic views are roughly in 
alignment – that, speaking in terms of general directions, increases in wages can 
have an overall negative effect on nominal exports and a positive effect on nominal 
consumption. The surprising feature of this analysis is in the scale of the sensitivity 
to exports to changes in wages; German net exports appear to be relatively insensitive 
to wage costs. Though slightly counter-intuitive, this was a conclusion from our 
statistical analysis, and also makes sense when considered through a macro-
economic lens. Because German net exports are not highly sensitive to wages, it is 
likely that the beneficial consumption effect would dominate if German inflation 
were to increase as a result of ECB rates being kept too low.

We should note that currently German wage costs and German price inflation, if 
anything, seem to be trending lower rather than higher. The scenario being discussed 
above is therefore inconsistent with current reality. However, this deflationary trend 
may be reversed if global demand increases, or if the ECB engages in more aggressive 
monetary policy. The second of these possibilities is something that has been the 
subject of recent wide discussion, with the IMF having called for more action from 
the ECB, and some market commentators predicting Eurozone quantitative easing 
in the second half of this year. If it is the investor’s view that either of these two 
possibilities – increased global demand or more aggressive ECB monetary policy – 
are likely to occur, then a long investment position in German equity assets may be 
a way to benefit from this. In the event that the Eurozone remains weak and German 
inflation continues to trend lower, Germany may stand to benefit from a weak Euro.

APPENDIX
Data Used in Statistical Analysis

The Data used in the regression ran from Q1 1970 to Q3 2013, and were taken from 
Datastream. Further details are shown below:

Variable Series Used DataStream Mnemonic

Interest rates OECD Main Economic Indicators  
90-day Frankfurt Interbank  
Offered Rate (FIBOR) 

BDQIR076R

Consumption OECD Main Economic Indicators, Germany 
GDP by Expenditure, Private Final 
Consumption Expenditure

BDONA002B

Exports OECD Main Economic Indicators, Germany 
GDP by Expenditure,  
Exports of Goods and Services

BDONA005B

Imports OECD Main Economic Indicators, Germany, 
GDP by Expenditure,  
Imports of Goods & Services, less: imports 
of goods and services

BDONA006B

Wages OECD Main Economic Indicators, Germany, 
Earnings, Manufacturing, Hourly

BDONA006B

Prices OECD Main Economic Indicators, Germany 
GDP Deflator

BDQNA057E
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In a standard regression 
model, the use of non-
stationary variables  
can lead to spurious  
results.

VARIABLE TESTING AND MODEL SELECTION
A number of the variables were expected to tend to grow over time, rather than 
fluctuate about a fixed mean. Consumption, imports, exports and prices are all 
expected to grow over time with overall economic growth and with inflation. In 
statistical terms, they are non-stationary. The variables were tested for stationarity 
using a statistical test called the Augmented Dickey-Fuller test, and all of the variables 
were found to contain a single unit root, and therefore not to be stationary. This has 
several effects on the properties of a model incorporating these variables. Firstly, a 
change in one of the variables will tend to persist over time, since the variable does  
not tend to revert to a fixed mean. Secondly, in a standard regression model, the  
use of non-stationary variables can lead to spurious results.

Further, many of these variables are expected to have what is known as a co-
integrating relationship. This means roughly that although the variables are expected 
to grow over time, they are expected to grow together and to maintain a long-run 
relationship with each other. For instance, consumption, imports, and exports  
may all be expected to grow more or less together with GDP.

In order to account for these properties, it is necessary to consider a type of model 
known as a vector error-correcting (VEC) model. VEC models allow valid statistical 
inferences to be made about regressions with non-stationary variables, and also 
allow for the existence of a long-term relationship between the variables. In this 
framework, there is a separate regression equation for each variable, regressing it 
onto the lagged values of each of the other variables. However, rather than regressing 
the variables onto each other directly, VEC models regress the differences of each 
variable onto the differences of the other variables, as in the following equations:

dyt = Ƚ1 + Ⱦ1dxt–1 + 1ߋ

dxt = Ƚ2 + Ⱦ2dyt–1 + 2ߋ

where dyt = yt – yt–1. In addition, a VEC model takes account of possible long-term 
relationships between the variables. Suppose that a relation of the form ax + by + 
c = 0 is expected to hold between the variables. Then then the full VEC equations 
would read:

dyt = Ƚ1 + Ⱦ1dxt–1��ɀ1 (Ƚ� + by + c) + 1ߋ

dxt = Ƚ2 + Ⱦ2dyt–1��ɀ2 (Ƚ� + by + c) + 2ߋ

When the long-term relationship is violated, the additional term causes the variables 
to change in such a way as to restore the relationship. The values of the coefficients 
Ƚǡ�Ⱦǡ�and ɀ, as well as a, b, and c, are determined by the regression process. It is 
also possible to allow for trend terms, proportional to t, in both the co-integration 
equation and the regression equations. 

A number of such models were considered. Among the criteria used for model 
selection were the presence of a co-integrating relationship among the variables, 
the t-statistics of the regression coefficients, the R2 for the variables in the model, 
and the behavior of the impulse-response functions. (See the results section for an 
explanation of impulse response functions.) 

The first models considered were VEC models in the original variables. These were 
unable to identify a co-integrating relation among the variables. So, in order to 
remove the overall scale from the variables, and to help identify a co-integrating 
relation, logarithms of the variables were used instead.
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Models containing exports, 
wages, and consumption 
together were tried.

Models containing different combinations of log variables were also tried. In 
particular, different combinations of exports, imports, and net exports were 
considered. Since net exports can be zero or negative, the logarithm of this variable 
could not be considered. Instead, the difference of the logarithms of exports and 
imports, or the logarithm of the absolute value of the difference, was considered, as 
was omitting imports entirely, or treating imports and exports as separate variables. 
Models containing exports, wages, and consumption together were tried, but were 
found to give the counter-intuitive result that an increase in wages produced an 
increase in exports. They were rejected in favor of separate models containing either 
exports and wages, or exports and consumption separately. Finally rates were tried  
as both an endogenous and an exogenous variable.

Models with various lag intervals were also considered, as were models with 
different combinations of trend and intercept in the co-integration and regression 
equations. Statistical tests known as Grainger causality tests and lag exclusion tests 
were used to help shape the selection of lags, as was trial and error. Johansen co-
integration tests were used to check for the presence of co-integrating relations  
with different combinations of trend and intercept.

Given the large number of permutations of models to choose from, one should be 
cautious about making multiple comparisons and ‘data mining’. If enough models 
are tried, one may be found that appears to be meaningful simply by chance, without 
representing a true underlying relationship between the variables. The results were 
also sensitive to the particular model used. Many of the models considered either 
failed to find a co-integrating relationship, failed to find statistically significant 
relationships between the variables, or failed to explain much of the variance of  
the variables. Some of the models also produced counter-intuitive results for the 
impulse response functions, such as an increase in wages causing an increase  
in exports.

On the other hand, this concern might be somewhat mitigated by the fact that some 
of the choices made between models had justifications besides just producing better 
results: choosing separate models with fewer numbers of variables each focuses only 
on the relevant interactions and reduces the number of unknown parameters which 
need to be estimated, and using lag exclusion tests restricts the lags used to those 
that are statistically significant. Further, since many of the models tested are very 
similar, they are presumably not all independent, and this may reduce the effective 
number of different permutations from which to choose. Nevertheless, even though 
the models presented below give the expected results, one should be cautious about 
using them to make future predictions without further validation.

In the end it was decided to use different VEC models for the effects of wages on 
different variables. The first model includes log wages and log consumption, with 
a lag of two quarters. The second model includes log wages, log exports, and log 
imports, with lags of one, three and five quarters. The third model includes log wages 
and log prices, with lags of one through four quarters. All three models include 
interest rate, which is not a logarithm, as an exogenous variable, and allow for both 
a trend and an intercept in the equations. It was not possible to find sensible VEC 
models which included rates as an endogenous variable. The client’s assumption that 
low rates would cause wage inflation must therefore be taken as a premise, rather 
than a conclusion (although a Grainger causality test was done to investigate this, 
and indicated that rates could affect wages but only after a lag of 2-3 years; this may  
be because it takes time for the economy to respond enough to rate decreases for 
the labor market to pick up slack).

It was not possible to  
find sensible VEC models 
which included rates as  
an endogenous variable.
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Dubai, United Arab Emirates: Dubai branch of The Bank 

of New York Mellon, which is regulated by the Dubai Financial Services Authority. This material is intended 
Singapore: BNY Mellon Investment 

Hong Kong: BNY Mellon Investment Management Hong Kong Limited. Regulated by the Hong Kong Securities and 
Japan: BNY Mellon Asset Management Japan Limited. BNY Mellon Asset Management 

Japan Limited is a Financial Instruments Business Operator with license no 406 (Kinsho) at the Commissioner of 
Kanto Local Finance Bureau and is a Member of the Investment Trusts Association, Japan and Japan Securities 

Australia: BNY Mellon Investment Management Australia Ltd (ABN 56 102 482 
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