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1. Introduction

Growth, inflation and unemployment are the great themes of macro-economic theories and the major targets
of economic policies. These phenomena have always been a reason for great debates, and well-known con-
cepts like the Phillips Curve, the NAIRU or Okun’s Law have been developed to explain their linkages. Their
origin lies in statistical observations which revealed negative correlations between inflation and unemployment
(the Phillips Curve) or growth and unemployment (Okun’s Law). The statistical evidence initiated numerous
publications which today fill libraries rather than bookshelves.

If we look at the outcome, however, things remain weird. The Phillips Curve for the Euro area for example did
not follow the theoretically suggested concave function during the last 15 years. In reality it looks like a series
of leapfrogs rather than a stable relationship (Chart 1). There were periods of declining unemployment without
a change of inflation (1995 to 1998 or 2004 to 2006) and periods of rising unemployment and rising inflation
(2001 to 2004 and 2008 to 2009). The times compatible with the theory are the exceptions rather than the
norm (1998 to 1999 and 2006 to 2008). Okun’s Law showed a more stable relationship between GDP growth
and the change of unemployment rates, even if there are also periods with adverse reactions. Most impor-
tantly, however, the trend function does not appear to be time invariant. The recent crisis demonstrates that
unemployment reacted much less to the GDP’s exceptional decline than during the years before. Past experi-
ence was unable to foresee the impact of policy interventions and the new role of human capital in modern
economies.

Chart 1 Growth, unemployment and inflation in the Euro area

Unemployment and inflation Phillips Curve

GDP growth Okun’s relation

Source: European Central Bank, Economix
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In spite of the tremendous research efforts in this area, its impact on the real economy has remained limited.
Unemployment has not disappeared in any of the Western economies and particularly not in Europe. Not more
than a gradual decline of unemployment rates has been achieved, and the recent crisis pushed it back to the
former top levels. The combat against unemployment is thus still the major problem in the European Union
and the question how it could be removed remains open.

Considering this critique of the traditional Phillips Curve approach, this article is going to assess two
measurement approaches which use unemployment as a key indicator for macro-economic development.
The NAIRU (non-accelerating inflation rate of unemployment) identifies an equilibrium point where both
inflation and unemployment are stable. It does not really care at which level of inflation and unemploy-
ment this equilibrium emerges, but it describes the point where only systemic reforms can lead to a more
favourable situation. The NAIRU is therefore taken as an indicator for the flexibility of product and labour
markets.

Okun’s Law is less ambitious regarding the theoretical background. It is the empirical relation between
economic growth and unemployment which allows identifying the “break-even point” of growth above
which unemployment can be expected to decrease. The indicator also measures systemic behaviour. It
reflects the sensitivity of labour markets on growth fluctuations – demand shocks in particular. As it be-
longs to the traditional toolbox of macro-economics, this article concentrates on the question whether
new empirical methods are better enabled to characterise the behaviour of the economy and of labour
markets in particular.

Both indicators are strongly relevant for employment policies. The question is how they relate to other
unemployment concepts like frictional1, structural2, or long-term unemployment3, and what they mean
for employment and macro-economic policies. What is the operational value and theoretical meaning of
the approaches and do they allow predicting the turning point of the labour markets? Is it possible to
reduce the complexity of economic systems to one simple model or even a single equation? Do the NAIRU
and Okun’s Law show the economy in a nutshell?

The paper will present both concepts separately. For each indicator it will describe the theoretical back-
ground, review empirical evidence, and assess the quality of the indicators. Moreover their application for
predictions especially in the context of the financial crisis will be examined. The evaluation will be under-
taken from the viewpoint of labour market analysis rather than macro-economic research.

2. NAIRU - the non-accelerating inflation rate of unemployment

2.1. Theoretical Framework

Principal approach
The non-accelerating inflation rate of unemployment, shortly known as NAIRU, describes an equilibrium
state of an economy in which unemployment does not cause inflation and vice versa. The model is based
on the assumption that both wage and price changes depend on price expectations and unemployment.
These drivers move the economy towards equilibrium where the inflation rate is stable and unemploy-
ment at its “natural” rate.4

The NAIRU has its theoretical and empirical roots in the theory of the Phillips Curve. This approach was
first developed by Irving Fisher in his article on “A Statistical Relation between Unemployment and Price
Changes” (Fisher 1926). A.W. Phillips revitalised the concept in 1958 when he found a negative correlation

1 Frictional unemployment arises due to the time needed for the transition between jobs
2 Structural unemployment is unemployment which is caused by a sustainable change of demand in particular economic sectors for
example due to technological progress
3 Long-term unemployment comprises people which are unemployed for 12 month or longer
4 The theoretical framework can be found in Annex I. Another theoretical framework is presented by Gordon’s “Triangle Model”
which defines the dependency of the inflation rate on a triangle of factors, particularly the expected inflation, the unemployment
gap as proxy for demand conditions and supply side shocks (Gordon 1997).
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mated by using the Kalman filter. The derivation of the estimation equation and the Kalman filter is illus-
trated in more detail in Annex III.

Estimation results
The authors estimated the NAIRU for 23 OECD countries. The sample period varies by country, which
depends on the availability of relevant data. The longest sample available was for Belgium over the period
1961 Q1 to 2007 Q4, while Portugal had the shortest sample period from 1980 Q1 to 2007 Q4.

The estimation results for the NAIRU are presented in Annex IV and are illustrated in Chart 3 for a selec-
tion of countries10 showing the different time paths since 1970.

In the UK the NAIRU reached a peak in the second half of the 1980s and then continuously decreased until
the second half of this decade. This might be associated with the labour market reforms of the 80s which
resulted in a more flexible labour market. Similarly in Spain a sharp drop of the NAIRU can be observed in
the second half of the 1990s. This could also be a consequence of the increasing flexibility in the Spanish
labour market. In the United States however, only minor changes can be observed which correspond with
the time pattern in the UK.

For Germany, on the other hand, a continuously increasing NAIRU was estimated for the longest part of
the observation period. A slight decrease can however be seen at the end of the sample period when the
German labour market reforms (Hartz reforms) slowly started to become visible. A similar development of
the NAIRU is illustrated for France, showing a marginal decline of the NAIRU at the beginning of the 90s
and at the end of the sample period.

For a long time Sweden had low unemployment rates, mainly because of the expansion of the public
sector. This resulted in low NAIRU rates until the beginning of the 90s when the NAIRU increased due to
the financial crisis. Since 2000 the NAIRU has remained more or less unchanged.

Finland shows a strong fluctuation of the NAIRU with a peak in the second half of the 1990s. Within two
decades the NAIRU almost tripled. With the start of the new millennium a continuous decrease can be
observed which, however, did not lead back to the low level of former periods.

The estimates show large differences between countries. Looking at the most recent year, 2007, the
highest values between 8 % and 9 % are given for Greece, France, Germany and Belgium. Low levels are
estimated for the Netherlands, Luxembourg, Denmark and Austria. Japan also has a low NAIRU for 2007.
The profiles are similar to previous estimates (Richardson et al. (2000). Some of the results are affected by
revisions of unemployment data (Germany) or improved compatibility of the results with the historic
profile (Belgium, Portugal and the UK).

10 The data for the other EU countries are included in Table 12 in Annex IV.
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Chart 3 NAIRU for six EU countries

Source: Gianella et al (2009) p. 41, Economix
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The estimation results reveal strong country-related differ-
ences regarding the relation between inflation and the unem-
ployment gap. This is usually measured by the sacrifice ratio
which shows how much output is lost if inflation decreases by
1 %. If the sacrifice ratio is high, countering inflation becomes
more expensive (Cecchetti and Rich 1999). As Table 1 shows,
the values range between 0.5 for Austria and 2.4 for Sweden.
High values of around 2 % are also estimated for Finland,
Belgium, Germany, Ireland, and the Netherlands. Low values
appear in Austria, Luxembourg, Portugal, Greece and France.
The results are close to those estimated by Richardson et al.
(2000).

The estimation results point out that real import price infla-
tion has a significant influence on domestic inflation in most
of the countries, while the real oil price inflation is significant
only in a few countries. All in all, the estimates of the NAIRU
are relatively insensitive regarding the chosen inflation indica-
tor.

Precision of estimates
The precision of estimates was checked with the help of Monte Carlo simulations. As a result, the coeffi-
cient of variation (the relation between the double average standard error in relation to the NAIRU)
ranges between 8.7 % for Ireland and 45.8 % for Luxembourg (Table 2). In the UK and the US the coeffi-
cient is slightly above 11 %, whereas for Germany and France it is 20 % and 21 %, respectively. High uncer-
tainties exist for the estimates in Sweden, Italy and Portugal.

Separate errors were estimated for filter uncertainties (uncertainty associated with the estimation tech-
nique) and parameter uncertainties (the uncertainty associated with errors regarding the determination
of the initial parameters of the NAIRU). The filter uncertainty is larger than the parameter uncertainty.
The parameter uncertainty, however, is large at the beginning of the sample period and declines substan-
tially at the end.

Table 2 Standard errors of OECD NAIRU estimates

Country Average standard error
Relative

confidence interval*

(%)
Austria 0.30 14,5
Belgium 0.87 21,7
Denmark 0.66 21,9
Finland 0.93 24,8
France 0.93 21,4
Germany 0.71 20,0
Greece 1.09 25,2
Ireland 0.48 8,7
Italy 1.30 31,0
Japan 0.33 20,3
Luxembourg 0.56 45,8
Netherlands 0.45 15,9
Portugal 0.99 29,9
Sweden 0.80 36,9
UK 0.45 11,3
US 0.34 11,4
* average standard error times 1.96 in relation to average NAIRU over sample
period

Source: Gianella et al. (2009) pp. 38-40, Economix

11 For Spain no value is illustrated by Gianella et al. (2009) for the sacrifice ratio

Table 1 Sacrifice ratio

Country Sacrifice Ratio*

Austria 0.52
Belgium 2.01
Denmark 1.18
Finland 2.20
France 0.93
Germany 1.99
Greece 0.84
Ireland 1.84
Italy 1.55
Japan 1.15
Luxembourg 0.62
Netherlands 1.92
Portugal 0.80
Spain11

Sweden 2.37
UK 0.68
US 2.34
* cumulative loss in output measured as a percent
of one year’s GDP associated with a 1 percentage
point permanent reduction in inflation.
Source: Gianella et al. (2009) pp. 38-40, Economix


































