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1 Introduction 
 
The purpose of this paper is to take stock, on a preliminary basis, of the findings of a Banque de 
France internal working group on “Labour Market Flexibility and Monetary Policy Efficiency” which 
I have chaired in the past two years.1 The motivations that led to the creation of this working group 
were mainly threefold: 
 
− Firstly, disinflation episodes have typically been costly in the short to medium-term. Which roles 

did wage rigidities and the conduct of monetary policy play in that regard? 

− Secondly, we were not fully satisfied with the rather crude modelling of labour market rigidities 
and had, as many others, the perception that taking better into account institutional features and 
microeconomic heterogeneity might help in matching and understanding labour market stylised 
facts; 

− Thirdly, participating in a monetary union may affect the incentives to conduct structural reforms. 
 

As will appear in this presentation, this research agenda is still far from being fulfilled. However, 
we felt that our first results deserved to be presented and discussed already at this stage. 

The presentation is structured as follows: 

− The second section addresses macroeconomic issues, having heavy recourse to a well-publicized 
summary indicator, the so-called sacrifice ratio. That part focuses on the euro area; 

− The third section deals with wage bargaining, comparing macro and micro approaches. It focuses 
on France, using data which were kindly provided by the co-organizer of this conference, the 
Direction de l’Animation de la Recherche et des Etudes Statistiques (DARES). It also 
encompasses part of the Banque de France contribution to a European network, the Wage 
Dynamics Network (WDN). Franck Smets, who chairs the Network, presents in this conference 
the organization, the work and some preliminary findings of the WDN; 

− The fourth section concludes with some directions for future work. 
 
 
2 The sacrifice ratio: empirical and structural analysis 

 
In the mid-eighties, at a time when inflation was high, monetary policies in many countries started 
embracing price stability objectives more explicitly than had been the case before. In the aftermath of 
adopting these policies, it became a widespread idea that they might be partly responsible for the 
dramatic surge in unemployment seen in European countries over the period extending from the early 
1980s to the mid-1990s (see for example Blanchard, 2003). 
 
Assessing the role of disinflation policies in the surge of unemployment requires that the dynamic 
effects of disinflation policies be characterized from a structural point of view. We have chosen to deal 
with that issue in a two-step approach. The first step consists in identifying plausible dynamic effects 
of disinflation policies from an empirical point of view. The second step consists in developing 
structural, i.e. DSGE models, capable of replicating these dynamics. These models can then be used to 
run counter-factual experiments helpful in interpreting the dynamic consequences of disinflation 
shocks. 
 
In conducting this two-step approach, to paraphrase Gordon (1982) and as mentioned in section 1, we 
pay particular attention to a single number, the sacrifice ratio. This ratio is defined as the cumulated 
output loss required to permanently reduce inflation by one point. This indicator is simple and 
convenient for the analysis of monetary policy. It is also easy to communicate on for a central bank. 
Indeed, the higher the sacrifice ratio, the larger the cost of restoring price stability once the economy 
has deviated from it.  
                                                      
1  The other members of the working group are Sanvi Avouyi-Dovi (Banque de France and University of Paris Dauphine), Jérôme Coffinet 

(Banque de France), Patrick Fève (University of Toulouse-GREMAQ, FDEI and Banque de France), Denis Fougère (CNRS, CREST-
INSEE, Paris, Banque de France, CEPR, London and IZA, Bonn), Erwan Gautier (Banque de France and GRECTA), Julien Matheron 
(Banque de France and SDFi-University of Paris-Dauphine), Céline Poilly (Banque de France and THEMA-University of Cergy-Pontoise) 
and Jean-Guillaume Sahuc (Banque de France and Audencia School of Management). 
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2.1 The sacrifice ratio: empirical characterizations 
 
There are many empirical procedures to characterize the sacrifice ratio. We have resorted to two of 
them. The first one, referred to as the ad hoc approach, implements the methodology proposed by Ball 
(1994). The second one, referred to the SVAR approach, elaborates on and somewhat departs from the 
strategy outlined by Cecchetti and Rich (2001). 
 
 
2.1.1 The ad hoc approach 
 
Following Ball (1994) and Zhang (2005), we identify disinflation episodes ex ante in developed 
countries over the period 1970-2005. We then compute the sacrifice ratio, defined here as the ratio of 
the output loss to the change in trend inflation over the disinflation episode (Coffinet, 2006). Using 
aggregate data, we estimate a sacrifice ratio of around 1.7% in the euro area in the 1990s. Note 
however that the sacrifice ratio is likely to have increased over the recent period due, among other 
things, to a flattened Phillips curve. 
 
As a direct by-product of this approach, it is possible to roughly assess the contributions of likely 
determinants of the sacrifice ratio. In accordance with previous studies (Ball, 1994; Zhang, 2005), we 
find that a quick disinflation episode and a high initial inflation rate are likely to reduce the cost of 
disinflation. Among other determinants, nominal rigidities are likely to weigh on the adjustment of the 
economy during a disinflation episode. To investigate this, various indexes of labour market rigidity – 
and not only nominal wage stickiness– extracted from the OECD, Forteza-Rama and Blanchard-
Wolfers databases are used. Very few indicators prove to be statistically significant. Nevertheless, our 
results tend to show that the higher the wage bargaining centralisation, the greater the sacrifice ratio. 
Moreover, a stricter labour contract regulation would also lead to higher sacrifice ratios. 
 
The key limitation to this approach is that the disinflation episodes which have been identified need 
not coincide with purposeful disinflation policies undertaken by central banks. For example, in the 
case of a permanent monetary contraction that coincides with a long lasting negative oil price shock, 
the ad hoc approach could mistakenly report a small sacrifice ratio. It is thus important to insulate the 
monetary origin to disinflation episodes. The easiest way to do so is to resort to the SVAR approach. 
 
 
2.1.2 The SVAR approach  
 
Following Bullard and Keating (1995), the key identification assumption is that only disinflation 
shocks can exert a long-run effect on inflation. In other words, the premise is that if there are 
permanent movements in inflation, they originate from purposeful actions taken by monetary 
authorities, which corresponds to a “long-run monetarist dictum”. The benchmark SVAR, estimated 
over the period 1980(1)-2005(4), includes output, consumption, investment, inflation, wage inflation, 
the short-term nominal interest rate, and total hours worked (Fève et al., 2007). This variables choice 
is dictated by several considerations inspired by Blanchard’s (2003) analysis on the detrimental effects 
of disinflation policies. First, sluggish nominal or real wage adjustments in Europe may have 
prevented the economy from experiencing fast adjustment after disinflation policies. Second, by 
increasing the cost of capital, i.e. the ex-ante real interest rate, such a disinflation policy implies a 
decrease in real investment. To the extent that employment and physical capital are complementary 
inputs, the fall in investment translates into a persistent decline in hours worked.  
 
Our SVAR shows that, after a disinflation shock (see figure 1), inflation sharply declines and then 
surges before slowly converging to its new long-run value. Wage inflation is less reactive on impact 
than inflation, suggesting important wage sluggishness. At the same time, the short-run nominal 
interest rate is almost unresponsive on impact. This is also suggestive of an important and persistent 
rise in the (ex ante) real interest rate. Both effects identified by Blanchard (2003) are thus found. 
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Figure 1: Impulse Response Functions 

 
Note: The gray areas correspond to the 90% confidence interval obtained by standard bootstrap techniques. For ease of 
interpretation, the size of the disinflation shock is normalized so as to generate an asymptotic inflation decrease by one 
percentage point. 
Source: Fève, Matheron, Sahuc (2007). 
 
 
The disinflation shock has a very long-lasting, negative, and significant effect on output. These 
dynamic responses imply large sacrifice ratios. Indeed, after five years, the sacrifice ratio amounts to 
roughly 4.3% of cumulated foregone output, significant at the 10% level.  
 
These patterns of dynamic responses to the disinflation shock are consistent with previous results found in 
the literature, especially Vlaar (2004)2. Two differences emerge, though. We obtain deeper and more 
persistent recessionary effects. 
 
Not surprisingly, resorting to different empirical strategies leads to different assessments of the 
sacrifice ratio. More importantly, the empirical approaches are limited in that they fail to offer a 
thorough analysis of the mechanisms generating the sacrifice ratio. A deeper understanding of both 
issues requires that a structural approach be developed. 

                                                      
2 See also the working paper version of Coenen and Vega (2001). 
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2.2 What determines the sacrifice ratio? DSGE analyses 
 
In this section, we resort to two different new Keynesian models to analyze the dynamic effects of 
disinflation policies. In both settings, a disinflation shock is interpreted as an exogenous permanent 
reduction in the inflation target.  
 
 
2.2.1 A small-scale DSGE model 
 
The first step in a structural analysis of the sacrifice ratio consists in formulating the simplest model 
embedding the key necessary mechanisms accounting for the dynamic effects of disinflation policies 
(Coffinet et al., 2007). We thus adopt the consensual Giannoni and Woodford (2004) model.  
 
We estimate this model by resorting to a full-system estimation approach. Given the estimated model, 
we can compute the implied sacrifice ratio and, as a by-product, assess its statistical significance. We 
obtain a sacrifice ratio of 1.3%, statistically significant at the usual level and consistent with results 
drawn from the ad hoc approach. 
 
As argued before, among the sacrifice ratio’s determinants, nominal rigidities are likely to play a 
significant part. Yet, in the related literature, it is very difficult to identify which of price or wage 
stickiness is the more important factor. The first issue to tackle is thus the relative influence of those 
two rigidities on the sacrifice ratio. The key advantage of resorting to a DSGE approach is that it 
enables us to run various counterfactual exercises susceptible to shed light on these issues. The 
objective here is to measure the sensitivity of our results to the degrees of wage and price rigidities. 
Two main results are obtained. First, a fall in the degree of nominal price rigidity does not necessarily 
result in a fall in the sacrifice ratio. Second, the sacrifice ratio increases with the degree of nominal 
wage rigidity. However, in the neighbourhood of the estimated parameters, the ratio is not very 
sensitive to this parameter. 
 
A possible drawback of this small-scale model is that it pays no attention to investment dynamics. 
While the model correctly captures the significant rise in the real interest rate following a disinflation 
shock, it fails to translate it into a drop in investment. To the extent that capital and labor are 
complementary inputs, a drop in investment is susceptible to magnify the employment response. 
Capturing this channel requires that a larger DSGE model be specified. 
 
 
2.2.2 A medium-scale DSGE model 
 
To capture this additional investment channel, a DSGE model à la Smets and Wouters (2003) is 
formally confronted to the impulse responses drawn from the previous SVAR analysis (Fève et al., 
2007). The model parameters are picked so as to match as closely as possible these dynamic 
responses. As a consequence, the model mechanically reproduces the 4.3% sacrifice ratio obtained in 
the SVAR analysis. 
 
We then proceed to implement a series of counterfactual experiments designed to further the 
understanding of the transmission channels of disinflation shocks. In doing so, we concentrate our 
analysis on two issues that have been previously discussed in the context of disinflation policies. 
 
As before, we pay particular attention to disentangling the respective roles of nominal price and wage 
rigidities (low frequency of adjustment and/or high degree of indexation). Furthermore, we investigate 
whether the conduct of monetary policy, either in terms of adjustment speed or responsiveness, might 
have contributed to magnify the sacrifice ratio. The literature has dwelt on the central and 
controversial issue of the optimal speed of disinflation, i.e. the choice between “gradualism” and “cold 
turkey”. In addition, the responsiveness of monetary policy to the inflation and output gaps are often 
put forward as key ingredients of a successful disinflation policy. 
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Our counterfactual exercises show that the main mechanisms at work are twofold:  
 
− nominal wage rigidities in the form of frequency of no adjustment and the degree of indexation 

(rather than price rigidities); 
− the speed of disinflation policy (rather than responsiveness). 
 
Interestingly, our findings echo results emphasized by Ball (1994) and confirmed by our own 
empirical analyses mentioned earlier. What is really interesting here is that, despite a large number of 
frictions that make it look a lot like a backward-looking model, our DSGE setup is supportive of a 
“gradualist” explanation of the output cost of disinflations in the euro area. 
 
Importantly, our counter-factual analyses show that omitting the investment channel results in a 
significant reduction in the sacrifice ratio. This is likely to explain why the small-scale model might 
have been a priori doomed to generate relatively small sacrifice ratios. At the same time, it is 
important to emphasize that in both settings, we obtain significant sacrifice ratios and in both cases, 
nominal wage rigidities have played a key role in generating this output loss. However, we may have a 
concern: have we used a proper representation of wage rigidities? 
 
 
3 Wage bargaining: macro versus micro approaches 
 
In most macroeconomic models, labour market frictions are represented by some synthetic indicators 
such as a Calvo or a Taylor parameter which do not necessarily capture the potential role of market 
institutions in the wage-setting process. Conversely, one key advantage of a microeconomic approach 
is that it can take heterogeneity into account and help to identify robust causal effects. Moreover, 
labour markets are often characterized by a high degree of complexity and variety that may have to be 
taken into account in policy analysis and evaluation. 
 
The main microeconomic contributions of our working group focus on wage inflation. Two specific 
issues are particularly highlighted: 
 

- the degree of wage rigidity in France and how to properly model it ; 
- the role of a  specific set of institutions –i.e. the different wage bargaining levels- in wage setting. 

 
3.1 Measuring and modelling wage nominal rigidity 
 
As indicated in the second section of this presentation, DSGE models show that an important source of 
rigidity in the economy stems from the labour market especially through wage rigidity. This rigidity 
can largely explain the real effects of monetary shocks and account for the observed persistence in 
aggregate output and inflation. Most DSGE models assume that a firm will change its wages randomly 
(Erceg et al. (2000), Smets and Wouters (2003)). The Calvo assumption is clearly a simplification of 
reality but it is also an easy way to reproduce wage rigidity. Generally, the value of the Calvo 
parameter which is retained for the euro area is greater than 4 quarters.  
 
To understand and model wage changes in France, we have had recourse to microeconomic data used 
in the context of the WDN. Contrary to most studies on wages, the data we use are reported on an infra 
annual frequency which should be more appropriate to draw monetary policy implications. 
 
Using these data, Heckel et al. (2007) estimate the frequency of wage changes and the average wage 
duration. They find that around 90% of wages are changed within a year and 40% within a quarter (i.e. 
the average wage duration is closer to 2 quarters than 4). Therefore DSGE models could overestimate 
wage rigidity in modelling typical wage durations equal to one year or more. 
 
However, some theoretical studies show that staggered wage-setting can replicate a higher degree of 
persistence compared with synchronised wage changes. With staggering of wage changes, the short 
run effect on output can be longer than the wage contract duration. On the basis of the data we use, it 
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appears that wages are mainly synchronised within firms (see figure 2)3 but that they are staggered 
across firms, which is of course what matters from a macroeconomic point of view.  
 
Figure 2: Synchronisation of wage changes (across worker categories) 
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Source: Heckel, Le Bihan, Montornes (2007) 
 
 
The residual synchronisation may reflect two factors: 
 
− minimum wage changes, that are binding in France for all employees paid at that wage (i.e. around 

15% of all employees in the non-farm market economy) ; importantly, minimum wage changes are 
linked to past developments in inflation and blue-collar wages ; 

− seasonality, as many wage changes occur in the first quarter of the year and the minimum wage is 
changed at least once a year in July (see figure 3). 

 
 
 
Figure 3: Frequency of wage changes over time 
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Source: Heckel, Le Bihan, Montornes (2007) 
 
The degrees of wage rigidity and/or staggering allow to replicate the wage dynamics in macroeconomic 
models but the nature of the rigidity can also play a crucial role. For instance, Levin et al. (2005) show that 

                                                      
3  The figure shows the average percentages of quarters in which, during the period under review (1998 (1)-2005 (4)), there was either no 

wage change (0 bar), a change for one category of workers (1 bar) or a synchronized wage change within firms for two up the twelve 
categories of workers that are distinguished in the data that we use (only firms in which those twelve categories exist have been considered 
to construct the figure). The U-shaped distribution of the histogram shows a certain degree of synchronization: if all wage changes were 
synchronized, then the 0 bar would show a percentage of (1 – n/4), with n the number of quarters in which a wage change occurs, the 12 
bar would show a percentage of (n/4), and there would be no other bars; on the other hand, if there was no synchronization at all of wage 
changes within firms, one would expect the 12 bar to show a percentage close to zero. 



 8/10 

the different models used to represent wage rigidity at the micro level may lead to modifications in the 
optimal monetary policy but also in welfare losses. Apart from the Calvo model, a less frequently used one 
is the Taylor contract model where wages are set for a constant duration. Heckel et al. (2007) find that with 
one single simple Calvo model, it is not possible to replicate the whole wage dynamics at the micro level. 
The reason is that a significant proportion of firms apparently follow a Taylor model. 
 
Finally, predetermination can lead to underestimation of nominal wage rigidity. Heckel et al. (2007) 
shows that predetermination is a relevant feature of wage changes and is linked with past and future 
developments in inflation and unemployment. 
 
The bottom line is that, although wage changes would appear rather frequent in France, there are significant 
elements of staggering -that presumably generate persistence- and of predetermination –that generate rigidity. 
Furthermore, an heterogeneity of models would seem necessary to replicate wage dynamics properly. 
 
3.2 The role of wage negociations 
 
Can a detailed analysis of the institutional bargaining framework help to understand different wage change 
patterns? We focus here on the impact of the different levels of wage bargaining on wage developments.  
 
In their seminal paper, Calmfors and Drifill (1988) suggest that, with a centralized collective bargaining, 
aggregate wage demand responds more easily to macroeconomic conditions. At the national level, unions 
are more aware of aggregate developments and their implications for economic performances. At the firm-
level, they have less influence and are in a better position to take account of productivity developments. At 
the industry-level, the bargaining power of unions is higher and they have no clear incentives to take 
macroeconomic developments into account. This would be the worst case.  
 
As far as the recent years are concerned, macroeconomic empirical research does not confirm 
unambiguously the Calmfors and Driffill hypothesis on the hump shaped relation between 
centralization and economic performances. As suggested by Freeman (2007), one reason could be that 
the cross-country aggregate data at issue is too weak to identify the impact of institutions, Indeed, 
some economists (especially OECD (2004)) suggest to improve existing indicators. 
 
Microeconomic studies on the effect of wage-setting institutions on economic performances can shed 
light on this issue. However, they are still scarce. In the United States and in the United Kingdom, 
some papers have focused on the impact of unionisation on economic outcomes. Cecchetti (1987) used 
micro data on wage bargaining to describe the main features of the wage setting system in the United 
States and their impact on the wage dynamics. In continental Europe, and especially in France, most 
employees are covered by extension mechanisms, which makes the distinction between unionised and 
non-unionised sectors less relevant. Most microeconomic empirical studies for Europe have thus 
focused on the impact of the level of wage bargaining on the wage distribution. Several papers 
conclude that wage negotiations lead to more income inequality, but the impact of the bargaining level 
varies across countries and is in some cases ambiguous (de la Rica et al. (2007), Rusinek et al. (2007)). 
 
Our main contribution is to describe quantitatively the wage bargaining system and its main features, using 
original panel data at the firm and at the industry-levels. Avouyi-Dovi et al (2007) present in this 
conference the main results obtained on these data sets. They show that decentralization of wage-
bargaining is an important feature of the French collective bargaining framework. They find some evidence 
of coordination at the different levels of the wage bargaining system but no clear links between the 
different levels of wage bargaining. Finally, they conclude to a strong impact of the firm-level on wage 
changes whereas the industry-level seems to have an unsignificant effect on wage changes (see Table 1).  
 
Table 1 
Average wage changes at the firm-level, according to the type of agreement (%) 
 No firm-level agreement Firm-level agreement 
 No industry 

agreement 
Industry 

agreement
No industry 
agreement 

Industry 
agreement 

Industry 3.0 3.2 3.4 3.6 
Services 3.2 3.1 3.6 3.4 
Total  3.1 3.1 3.5 3.5 

Source : Avouyi-Dovi, Fougère, Gautier (2007) 
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4 Conclusion: directions for future research 
 
Mirroring the structure of this presentation, directions for possible future work for our internal working 
group on “Labour Market Flexibility and Monetary Policy Efficiency” can be divided in two parts; 
macro and micro issues. 
 

1. Concerning first the macroeconomic aspects, the issue of the heterogeneity of the euro area in 
terms of labour markets dynamics which I was alluding to at the beginning of this presentation 
has only begun to be dealt with. The paper by Poilly and Sahuc (2007) presented in this 
conference is a first step in that direction. They calibrate a DSGE model of a currency union with 
heterogeneous labour markets and highlight the implications in terms of welfare of labour market 
reforms in one country of the area. More generally, the introduction of heterogeneous labour 
markets within a model for the euro area could shed light on the transmission channels and 
differentiated impact of symmetric and asymmetric supply and demand shocks in the euro area. 

2. Concerning the microeconomic aspects, we have to go deeper in the analysis of wage 
bargaining. As an extension of the work that has been done so far, two issues could be 
investigated by exploring the content of wage agreements: firstly, the duration of wage contracts 
and its change over the recent years; secondly; the extent to which wage changes are 
predetermined by wage contract clauses or to which firms unilaterally grant wage increases 
depending on their own situation, the one of the industry they operate in and the macroeconomic 
situation. Longer contracts with less indexation would reflect less nominal uncertainty on the 
part of wage-setters (Christofides and Peng, 2006). Furthermore, the identification of leading 
firms or industries in terms of wage dynamics may warrant specific monitoring in order to 
improve our wage forecasts. Finally, matching micro-data on price and wage dynamics could 
improve our understanding of the transmission of shocks, including monetary policy ones. 
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