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Editorial

On October 12-13, 2006 the National Bank of Belgium hosted a Conference on "Price and Wage

Rigidities in an Open Economy". Papers presented at this conference are made available to a

broader audience in the NBB Working Paper Series (www.nbb.be).

The views expressed in this paper are those of the authors and do not necessarily reflect the views

of the National Bank of Belgium or those of European Central Bank.

Abstract

This paper provides a summary of current knowledge on inflation persistence and price stickiness in

the euro area, based on research findings that have been produced in the context of the Inflation

Persistence Network. The main findings are: i) Under the current monetary policy regime, the

estimated degree of inflation persistence in the euro area is moderate; ii) Retail prices in the euro

area are more sticky than in the US; iii) There is significant sectoral heterogeneity in the degree of

price stickiness; iv) Price decreases are not uncommon. The paper also investigates some of the

policy implications of these findings.

JEL-code : E31, E42, E52

Keywords: price-setting; inflation persistence; monetary policy; EMU.

http://www.nbb.be).


NBB WORKING PAPER No. 95 - OCTOBER 2006

TABLE OF CONTENTS

Non-Technical Summary ................................................................................................................. 1

Introduction....................................................................................................................................... 3

1 Main findings of the Inflation Persistence Network .............................................................. 3

2 Definition and sources of inflation persistence .................................................................... 5

3 Aggregate inflation dynamics ................................................................................................. 9
3.1 Inflation persistence in the euro area: reduced-form estimates ................................................. 9
3.2 Evidence from structural models of inflation dynamics............................................................. 12
3.3 Heterogeneity across countries and sectors ............................................................................ 15

4 The mechanics of individual price adjustments.................................................................. 17
4.1 Patterns of price adjustments ................................................................................................... 18
4.2 Price-setting rules: time versus state-dependence................................................................... 22
4.3 Available evidence on the reasons for sluggish price dynamics .............................................. 23

5 Inflation persistence and price stickiness: monetary policy implications ....................... 27
5.1 Implications for monetary policy ............................................................................................... 28
5.2 Some caveats ........................................................................................................................... 31
5.3 Other implications for monetary policy ..................................................................................... 34

6 Conclusion .............................................................................................................................. 37

Annex................................................................................................................................................ 28
Bibliography...................................................................................................................................... 42
National Bank of Belgium working paper series............................................................................... 51



1



2



3



4



5



6



7



8



9



10



11



These waves are associated mainly with breaks 
in the mean of nominal rather than real variables, 
which can be taken as evidence that all three 
waves are related to monetary policy.14 In sum, 
there is evidence that the breaks in the mean of 
inflation are (at least partly) related to changes 
in monetary policy regimes, such that estimates 
of inflation persistence for the current regime 
should explicitly address the existence of such 
breaks in order not to overestimate 
persistence.

These f indings are robust in analysing different 
def initions of inflation. However, it is 
noteworthy that inflation persistence is 
considerably higher for measures of core 
inflation when compared to headline inflation 
– as indicated, for example, by the last row in 
Table 3.2. This issue will be addressed further 
in an analysis of sectoral differences in 
persistence in Section 3.3 below.

Finally, there is evidence that inflation 
persistence has dropped in recent times, a 
development which has not been restricted to 
the euro area, but has also been noted in other 
countries.15

Overall, the evidence presented in this section 
suggests that once shifts in the monetary policy 
regime are taken into account, the degree of 
inflation persistence in the euro area is not very 
high. However, the precise degree of persistence 
is diff icult to assess due to the considerable 

uncertainty associated with it. These results are 
consistent with those found in the literature for 
other, non-euro area economies. It is important 
to account for structural breaks in the mean of 
inflation – for which there is ample statistical 
evidence. Doing so reduces the estimated degree 
of inflation persistence considerably, leading to 
a confirmation of the evidence for the euro area 
that inflation persistence is best described as 
moderate. Table 3.2 shows some results from 
models for a number of countries, allowing for 
a break in the mean of inflation and including a 
variety of inflation indicators for each of them. 
It is apparent that in most cases the hypothesis 
of the most extreme form of persistence can be 
rejected, and that most parameters are relatively 
low. Not unexpectedly, persistence is estimated 
to be higher for the “smoother” series of core 
inflation. As a matter of fact, it is only for core 
inflation in the United States and Switzerland 
that the most extreme form of persistence 
cannot be rejected.

3.2 EVIDENCE FROM STRUCTURAL MODELS 
OF INFLATION DYNAMICS

The estimates of inflation persistence reported 
in the preceding sections originated from 
simple univariate models of inflation. As such, 
these models cannot distinguish between the 
various types of inflation persistence defined in 

Table 3.2 Estimated inflation persistence for various countries

   Core CPI PCE price
Country GDP deflator CPI inflation inflation inflation

Australia 0.54 0.53 0.58 0.35
Canada 0.47 0.34 0.48 -0.09
Japan 0.59 0.04 0.81 0.72
New Zealand 0.16 0.57 0.61 0.60
Sweden -0.06 0.35 0.82 0.39
Switzerland 0.73 0.74 0.93 0.92
United Kingdom 0.12 0.53 0.57 0.55
United States 0.37 0.39 0.89 0.39

Memo: Euro Area 0.60 0.60 0.80

Notes: Source: Levin and Piger (2004), Gadzinski and Orlandi (2004) for the euro area. 1984-2003. Parameters in bold indicate that it 
is possible to reject statistically that = 1. PCE denotes personal consumption expenditure.

14 See Corvoisier and Mojon (2005).
15 See Angeloni, Aucremanne and Ciccarelli (2005) for the euro 

area, as well as Benati (2002) and Cogley and Sargent (2001).
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Section 2. More structural models of inflation 
persistence are necessary for this purpose. 
Interestingly, the finding of moderate persistence 
is also borne out by estimates of the degree of 
intrinsic inflation persistence in structural 
models. In a structural time-series model, it has 
been shown that after correcting for changes in 
the long-run value of inflation, intrinsic 
persistence is moderate, and the major sources 
of persistence are expectations-based and 
extrinsic.16 Results from estimating New 
Keynesian Phillips curves, such as those in the 
model introduced in Section 2, are reported in 
Table 3.3. This table contains estimates for the 
degree to which inflation is backward-looking 
and as such intrinsically persistent.17

Several results emerge. First, under the 
assumption of rational expectations, all studies 
find that there is a significant role for “backward-
lookingness” in inflation, and thus for intrinsic 
inflation persistence, but the coeff icient is 
generally less than 0.5. Second, in line with the 
evidence reported above, also structural models 
f ind that the degree of intrinsic persistence 
drops when estimated over more recent samples, 
over stable monetary policy regimes, or when 
allowing for a time-varying inflation target.18

Also, in the context of these models, there is 
evidence for an important role of labour markets 

Table 3.3 Estimated inflation persistence in structural models

Notes: Angeloni and Ehrmann (2004): 1998:I-2003:II. Benigno and Lopez-Salido (2002): 1970:I-1997:I. Galí, Gertler and Lopez-Salido
(2001): 1970:I-1998:II. Jondeau and Le Bihan (2005): 1970:I-1999:IV. McAdam and Willman (2004): 1970:I-1997:IV. Paloviita (2004):
1977-2003. Rumler (2005): 1970:I-1998:IV. Sondergaard (2004): 1979:II-2001:III. Two parameters per country and study are provided
if the studies offer alternative results.

 Angeloni &  Benigno &  Galí, Gertler &  Jondeau &  McAdam &
Country Ehrmann Lopez-Salido Lopez-Salido Le Bihan Willman Paloviita Rumler Sondergaard

Belgium       0.46
Germany  0.09; 0.04  0.15; 0.57   0.43
Greece       0.42
Spain  0.50     0.45 0.10
France  0.30; 0.31  0.35; 0.74   0.40 0.28
Ireland
Italy  0.52; 0.55  0.52; 0.41   0.67 0.37
Luxembourg
The Netherlands  0.37; 0.35     0.30
Austria       0.54
Portugal
Finland       0.45

Euro Area 0.46  0.04; 0.27 0.26; 0.26 0.22; 0.40 0.44; 0.64 0.49; 0.72

in generating inflation persistence: by 
incorporating real wage rigidities, i.e. the slow 
adjustment of real wages to underlying labour 
market conditions, in the New Keynesian 
Phillips Curve framework, the model f its the 
data better.19

These f indings are consistent with the evidence 
from other countries such as the United States, 
that there is some role for “backward-
lookingness” in inflation, which is reduced 
when looking at the more recent period. For 
example, for the United States, the weight on 
the backward-looking component becomes 
insignif icant when the post-Volcker sample 
period is considered.20 Furthermore, there is 
direct evidence for the United States and Canada 
that shifts in long-term inflation expectations 

16 See Dossche and Everaert (2005).
17 The estimates relate to slightly different versions of the New 

Keynesian Phillips curve than used in Section 2 and explained 
in footnote 5. In particular, they model inflation rate as 
dependent on tμ̂ , the deviation of actual from desired mark-
up and tξ , an exogenous mark-up shock. The model is 
therefore                                                             Table 3.3 reports 
the parameter γ .

18 Coenen and Wieland 2005; Coenen and Levin 2004; de Walque, 
Smets and Wouters 2004; Paloviita (2004).

19 Blanchard and Gali (2005), Christoffel and Linzert (2005). 
Christoffel, Kuester and Linzert (2005) show that wage rigidities 
affect the dynamic response of inflation to a monetary policy 
shock.

20 Gali and Gertler (1999).
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Figure 4.4 Share of firms with price increases and months of negotiated wage increases in 
Germany

Source: Stahl (2005). The chart shows the share of f irms that increases prices in a given month (blue line), for the machinery industry 
(Upper panel) and the electrical machinery industry (lower panel). The vertical lines denote months in which wages were increased
according to the union-wide wage settlements for the respective industries.
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observed and changes the frequency of price 
changes. It is generally found that prices which 
are set at an attractive level are changed less 
frequently than other prices.43 Attractive pricing 
could therefore be a source of rigidity, as a 
retailer may (temporarily) decide not to reset its 
price in response to a shock because the optimal 
response would be an unattractive price.44

5 INFLATION PERSISTENCE AND PRICE 
STICKINESS: MONETARY POLICY 
IMPLICATIONS

Several of the f indings reported in the previous 
section have implications for various economic 
policies, for example structural policies. 
Structural reforms that further enhance 
competition in goods and, in particular, services 
markets at both the producer and retailer levels 
might be a useful step to reduce price stickiness 
and facilitate the adjustment of prices to 
economic conditions. Moreover, labour market 
reforms geared towards increasing the flexibility 
of wages and, where relevant, the abolishment 
of wage indexation clauses could help to reduce 
inflation persistence. Accordingly, the degree of 
inflation persistence and price stickiness might 
well be changing in the future, also in response, 
for example, to more cross-border competition 
in the EU or to globalisation.

43 Álvarez and Hernando 2004; Aucremanne and Dhyne 2005a; 
Baumgartner et al. 2005.

44 An interesting observation in this respect relates to the euro cash 
changeover, when euro area retailers had to convert prices from 
their national currency to the euro. Not unexpectedly, the 
frequency of price changes increased signif icantly in January 
2002, as well as during a six-month period before and/or after 
the conversion to the euro. See, for example, Baudry et al. 2004; 
Baumgartner et al. 2005; Cornille 2003; Hoffmann and Kurz-
Kim 2005; Jonker et al. 2004.

This section explores the monetary policy 
implications of the IPN findings, focusing in 
particular on the fact that the degree of intrinsic 
inflation persistence in the euro area is limited 
and similar to that in the United States, whereas 
the degree of price level stickiness is 
considerable and higher than in the United 
States. For this analysis we make use of an 
estimated micro-founded DSGE model of the 
euro area, as the one proposed by Smets and 
Wouters (2003). The main reason for using such 
a micro-founded model is that the micro 
empirical f indings about the degree of price 
stickiness can be incorporated more easily, 
while being detailed enough to mimic the salient 
features of the euro area economy.

Section 5.1 investigates the implications for the 
response of a medium-term orientated monetary 
policy to cost-push shocks. The simulations 
show that high price stickiness primarily 
increases the persistence of output developments, 
whereas the persistence of inflation is not 
affected so much. The IPN findings are therefore 
consistent with the empirical observation that 
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Portugal). These databases are, to a large extent, 
comparable to those described above for 
consumer prices. Price records relate to the ex-
factory price including all duties and taxes 
except VAT. The prices are actual transaction 
prices, not list prices (with the exception of 
Portugal). The price collected in period t should 
refer to orders booked during period t (moment 
of order) and not be recorded at the moment 
when the commodities leave the factory. As far 
as the number of product categories is concerned, 
also these databases cover either nearly the 
complete set of data available to the national 
statistical institutes (Germany, Spain and 
Portugal), or a “minimum common sample”, 
defined in the IPN (Italy). As far as the intra-
market dimension is concerned, it is far less 
developed for the PPI than for the CPI, as the 
statistical information is typically obtained 
with production units, as opposed to outlets in 
the case of consumer prices. Although the time 
dimension of the databases is generally less 
developed than for CPI prices, available time 
spans still range from six to eight years. 

In some cases (Belgium, France and Germany), 
a second type of data on producer prices is 

Table A4 Survey coverage (percentages of country survey, number of respondents in brackets)

Country Industry Trade Other services Construction Total

Belgium 38 24 18 20 100
 (753) (478) (364) (384) (1979)
Germany 100 - - - 100
 (1228)    (1228)
Spain 44 26 30 - 100
 (888) (515) (605)  (2008)
France 100 - - - 100
 (1662)    (1662)
Italy 65 14 20 1 100
 (215) (46) (68) (4) (333)
Luxembourg 20 22 37 22 100
 (67) (73) (125) (74) (339)
The Netherlands 18 22 60  100
 (219) (271) (756)  (1246)
Austria 76 - 24  100
 (661)  (212)  (879)
Portugal 84 - 16 - 100
 (1157)  (213)  (1370)

Euro area 62 13 21 4 100
 (6850) (1383) (2343) (462) (11038)

Source: Fabiani et al. (2005). Percentages for the euro area are computed on the basis of the absolute f igures reported in brackets, which 
are the sum of the f irms in each category over the nine countries.

available to the national IPN teams. These data 
relate to the monthly business cycle surveys; the 
available information at the plant level 
corresponds to qualitative answers to questions 
referring to the price changes during the month 
under review and anticipations of price changes 
in the coming months. While having only 
qualitative information on the sign of price 
changes (up, down or unchanged), this type of 
data allows the pricing behaviour of the f irm to 
be linked to other variables in the same survey, 
such as variations in demand. The countries 
where at least one of the two data sources on 
producer prices at the micro level is available 
represent approximately 85% of euro area GDP. 
A detailed overview of the datasets is provided 
in Vermeulen et al. (2005).

AD HOC SURVEYS ON PRICING BEHAVIOUR OF 
FIRMS IN THE EURO AREA
The second type of data comes from one-time 
surveys, conducted specif ically for the IPN, on 
pricing policies followed by f irms. Surveys 
were conducted in nine countries (Austria, 
Belgium, France, Germany, Italy, Luxembourg, 
the Netherlands, Portugal and Spain), covering 
94% of euro area GDP. The surveys were 
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