
Chapter 4

Long-Run Effects of Low

Inflation Rates

4.1 Introduction

Inflation in the past two decades in the euro zone shows a tendency towards very low

rates. Monetary policy of the European Central Bank (ECB) explicitly aims for an

inflation rate that is lower than 2%. Monetary authorities are generally convinced that

the possible positive effect of a high inflation rate on economic growth does not hold in

the long run. Further, a consistent monetary policy strategy that operates irrespective

of real economic performance generates a stable monetary environment in which a

low long-run unemployment rate can be achieved.

New Zealand and Canada applied successful direct inflation targeting policies (Mishkin

and Posen, 1997). New Zealand experienced double digit inflation for most of the time

in the period after the first oil shock in 1973 until 1989. The disinflation of the late

1980s coincided with a considerable increase in the unemployment rate. In the early

1990s, the GDP growth rate and the unemployment rate showed a further increase.

Since then, recoveries and deteriorations alternated (see Fortin (1996) for a study on

Canadian low inflation rates). These observations suggest a possible causal relation-

ship between low inflation and deteriorated economic performance.

This chapter is based on Hoogenveen and Kuipers (2000).
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4 Long-Run Effects of Low Inflation Rates

The reason why low inflation rates may have a negative effect on economic growth, as

mentioned by Fortin (1996) and Akerlofet al.(1996), is nominal wage rigidity. Nom-

inal wage rigidity can sprout from employees’ unwillingness to accept a lower growth

of the nominal wages than in other industries or lower than in previous years. There

have been interview studies such as by Blinder and Choi (1990) and Bewley (1998) in

which respondents were asked about which combinations of wage inflation and infla-

tion they preferred, and under which circumstances a wage decrease was perceived as

fair. These studies suggest that money illusion is a widespread phenomenon and also

that a firm has to be in great financial distress before a wage cut is accepted by the

employees. The threat of job loss convinces employees to accept a wage reduction,

which normally would be considered to be unfair. Akerlof and Yellen (1990) present

a model in which the fairness of the nominal wage level is a determinant of the effort

with which an employee carries out his tasks. See for further references on nominal

wage rigidity Section 3.2.

In this chapter we take six European countries and examine whether an adverse effect

of low inflation rates on unemployment is supported by the data. This effect is trans-

lated into a minimum wage inflation rate that can only be approached at the cost of

strong negative real effects on employment growth. We construct a model in which

the relation between wage inflation on the one hand and unemployment, labour pro-

ductivity growth and inflation on the other changes when wage inflation reaches a low

rate. This model is based on the theoretical model of the previous chapter.

After estimating the model, we determine the long-term rate of unemployment for

each country in the sample as a function of the inflation rate. Since 1998, the ECB’s

monetary policy aim of price stability is reflected by a target range of 0-2%. This

target range is faced by the long-run unemployment rates according to our findings.

The actual inflation and unemployment rates are considered in view of the long-term

relationship between these variables.

The following two sections describe the model and its results for each country in the

sample. Section 4.4 deals with the relationship between the long-term rate of unem-

ployment and the inflation rate given the regression results, and Section 4.5 concludes.

4.2 Model

The wage equation contains a minimum level of wage inflation. The relation is re-

flected in Figure 4.1. Wage inflation (wt) is the variable on the vertical axis and the
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4.2 Model

variable on the horizontal axis (yt) denotes the linear (wage) equation:

wt =
yt − λ4

1− exp(−(yt − λ4))
+ λ4 (4.1)

yt = λ0πt + λ1(x− n)t − λ2ut + λ3, λ0, λ2, λ3 > 0; 0< λ1 < 1 (4.2)

whereπt denotes the inflation rate, (x − n)t the growth rate of labour productivity,ut

is the unemployment rate, and whereλ4 is the value of the minimum wage inflation

rate. The minimum inflation ratewt = a in the previous chapter (Equation (3.9) corre-

sponds withλ4 in this chapter. Both wage inflation equations ((3.9) and (4.1) have the

same asymptotic properties. The ideas about fairness determine the level ofλ4. The

stronger the ideas, the more clear the non-linear relation between the variables will be.

It does not necessarily mean thatλ4 will be higher. Past wage inflation performance

and money illusion are important for the level of the minimum wage inflation rate.

When wage inflation is sufficiently high, it approaches the linew = y. The wage

equation then reads:

wt = λ0πt + λ1(x− n)t − λ2ut + λ3 (4.3)

This is a standard linear inflation and labour productivity augmented Phillips curve

relation. If λ0 = 1, the new-classical invariance theorem holds: the unemployment

rate is independent of nominal quantities, which means that money is neutral. In the

previous chapter, the parameter of inflation in the wage inflation equation is assumed

to be equal to one. The models that are presented in Section 4.3 may contain aλ0 that

is not equal to one. We test for the acceptance of this restriction. It might be valid

for the years in which the linear wage equation is in effect for high enough wage

inflation rates, but the wage indexation might be distorted when wage inflation rates

move towards a minimum level where the wage equation is non-linear.

When wage inflation approaches its minimum level

wt = λ4 (4.4)

it has become independent of inflation, labour productivity growth, and unemploy-

ment. In Figure 4.1 this is the case ifyt is negative,i.e. if there is sufficient price

deflationceteris paribus. In Figure 4.1 the economy is moving to the left if unem-

ployment is rising, which is the case whenπt + (x− n)t < λ4. The condition for both

existence and stability of a steady state is:

πt + (x− n)t > λ4

which is analogous to Equation (3.20), since (x− n)t =
α2

1−α1
in the steady state andλ4

is the minimum wage inflation rate.
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4 Long-Run Effects of Low Inflation Rates

Figure 4.1 Non-linear relationship of wage inflation

w=y
yt

wt=λ4

wt

In between the extreme cases of the linear Phillips curve and the exogenously deter-

mined money wage increase, the rate of wage inflation depends on the rate of inflation,

the growth rate of labour productivity, and the unemployment rate in a non-linear way.

One of the consequences of the non-linearity is that in the steady state, where

wt = πt + (x− n)t, (4.5)

the long-term unemployment rate is not independent of the rate of inflation, not even if

λ0 were equal to one. Under these circumstances, the new-classical invariance theorem

does not hold.

The model specification in Equation (3.9) in Chapter 3 has the same asymptotic prop-

erties for the upper of the two branches of the hyperbola (see Figure 3.1). An advantage

of specification (4.1) is that it has only one branch. When estimating the model of the

previous chapter, the lower branch might distort estimation outcomes.

4.3 Results

We estimated Equations (4.2) and (4.1) for Belgium, France, Germany, Italy, the

Netherlands, and the United Kingdom. In this group of European Union members

both small and large countries are represented. Figure 4.2 shows for each of these

countries graphs that contain the plotted series of inflation, wage inflation, and the

unemployment rate.
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4.3 Results

Figure 4.2 Inflation, wage inflation, and the unemployment rate – 1961-2002

Belgium

0

4

8

12

16

20

1960 1970 1980 1990 2000

France

0

4

8

12

16

20

1960 1970 1980 1990 2000

Germany

-2

2

6

10

14

18

1960 1970 1980 1990 2000

Italy

-2

2

6

10

14

18

22

26

1960 1970 1980 1990 2000

Netherlands

-2

2

6

10

14

18

1960 1970 1980 1990 2000

United Kingdom

0

10

20

30

1960 1970 1980 1990 2000

: inflation rate; : wage inflation rate; : unemployment rate

47



4 Long-Run Effects of Low Inflation Rates

Appendix A of this thesis contains tests of the time series properties of these series.

The tests often show mixed results with respect to stationarity. Due to low power of

the performed tests because of the relatively short data range and structural breaks in

the data, the model specification in the empirical testing of the formulated non-linear

wage equation is not adjusted for possible unit roots or cointegration. Furthermore,

based on theoretical notions these data can be regarded as stationary in the long run.

The productivity growth rate is given by the industrial production growth rate minus

the employment growth rate. The wage data are the growth rates of compensation per

employee in the private sector. The other data are macroeconomic data (unemploy-

ment rate and inflation).

The estimation results presented are generated by non-linear least squares using the

Gauss-Newton algorithm. Instrumental variables were applied because of endogene-

ity. The right hand side variable inflation (πt) cannot in all cases be regarded as ex-

ogenous. Wage inflation is a function of inflation, which is reflected in the previous

chapter’s model in Equation (3.7). The use of instruments in a two stage non-linear

least squares (2SNLS) procedure should solve the problem of inconsistency of the es-

timated parameters due to endogeneity of the right-hand side variables. We estimated

the models with 2SNLS and we applied a Hausman type test to check whether the

choice of instruments is appropriate. The null hypothesis of the test argues that both

estimation methods, non-linear least squares (NLS) and two stage non-linear least

squares (2SNLS), lead to consistent estimates. If the null is rejected, the alternative

says that the 2SNLS estimator is consistent and the NLS estimations are not. The test

statistic is a Wald statistic and is given by:

WIV = (bIV − b)′{Var[bIV ] − Var[b]}−1(bIV − b)

wherebIV denotes the vector of estimated coefficients with 2SNLS andb that with

NLS. Var[.] denotes the estimated coefficient variance matrix of the concerning co-

efficient vector. The test statistic has aχ2(1) distribution. In the tables of this section,

this test statistic is given for each specification along with the instruments set that is

used. We reject the null hypothesis if the statistic’sp-value is below 10%. This implies

that for al countries the set of instrumental variables improves the consistency of the

results at the 90%-significance level.

The set of instruments may containπt−i , (x− n)t− j , andut−k, i, j, k ∈ {0, ...,7}. The set

is chosen in such a way that theWIV statistic of the unrestricted model specification

rejects that the instruments do not improve consistency of the estimated parameters,

and such that the absence of autocorrelation is accepted in both restricted and unre-

stricted model specifications. In the restricted model specification where the inflation

parameterλ0 is set equal to 1, a lowWIV statistic does not lead to a rejection of the
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4.3 Results

specification. The linear part of the model that is well above the estimated minimum

wage inflation rate describes the larger part of the data points and can be rewritten in

such a way that real wage inflation is a function of labour productivity growth and the

unemployment rate. In this linear part, the remaining variables are exogenous, so the

test on the instruments set becomes less important. In two out of six cases the hypoth-

esis that both NLS and 2SNLS are consistent for the restricted model is accepted at

the 10% significance level.

We need starting values for the non-linear estimation method for all parameters. The

parametersλ0, λ1, λ2 andλ3 are in the linear part of the model. We obtained the starting

values with a linear regression for a sub-period. The outcomes of the 2SNLS for the

entire period 1960-2001 appeared to be robust with respect to the chosen length of the

sub-period. The starting value forλ4 was chosen in the interval (-5,25). The 2SNLS

appeared to be robust to the initial value ofλ4 as well. The regression periods are the

following: Belgium and Italy: 1961-2000, France: 1964-2001, Germany: 1961-2001

(excluding 1991), the Netherlands: 1961-2001, and the United Kingdom: 1962-2001.

Tables 4.1 to 4.6 show the estimation results for each country. The estimated coef-

ficients and theirt statistics are presented, as well as theR̄2 and the Durbin-Watson

statistic (DW). As an additional test for autocorrelation, we calculated a Portmanteau

statistic (Q∗) for small samples. The test statistic is calculated as follows:

Q∗ = k
k+ 2
k− 1

∑k
t=2(εt − ε̄)(εt−1 − ε̄)∑k

t=1(εt − ε̄)2

2

wherek is the number of observations, andεt is the series of error terms, of which ¯ε is

the average value. This is a test on randomness based on the first autocorrelation of the

error term. This statistic has aχ2(1) distribution, of which the 5% critical value is equal

to 3.84. For all regressions, the hypothesis of no autocorrelation was not rejected.

The superscripts of the estimated parameters∗ denote significance at the 10% level,
∗∗ denotes significance at the 5% level. We experimented with lags. For each country

we test the hypothesis that the inflation coefficient is equal to 1. If this was rejected

for πt but was not forπt−1, we include the lagged inflation rate. The restriction of

λ0=1 implies wage indexation and a vertical long-run Phillips curve in the years that

wage inflation is high enough. Note that wage indexation for the years that wage is not

high enough, the restriction does not imply a vertical Phillips curve. Below a certain

inflation rate the Phillips curve is not vertical, despite wage indexation. We calculate

thet statistic forλ0=1.

The null hypothesis ofλ0=1 is accepted in all six cases. If the labour productivity

growth parameterλ1 is either negative or insignificant, the variable is omitted, which

happens in all six cases. In case the change in the unemployment rate improves the
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4 Long-Run Effects of Low Inflation Rates

regression outcomes, we include this variableut − ut−1. The change inut may have an

additional negative effect, next to effect of the unemployment rate. As a higherut, a

higher change inut may negatively affect the negotiation power of trade unions.

In each subsection a short overview of labour market developments (based on several

publications in the literature of economic history) is given of the period for which the

model is estimated. Labour market institutions determine which variables are expected

to affect wage developments and to what extent. For instance, regulations with respect

to wage indexation may influence the significance of the inflation parameter or the

stronger power of trade unions may lead to less influence of the unemployment rate

on the wage inflation rate, or to a higher minimum wage inflation rate.

4.3.1 Belgium

After WWII, reconstruction and modernisation in Belgium were based on the prin-

ciple of corporatist interest intermediation (see Mommen, 1994). A comprehensive

framework of institutions and corporatist arrangements was established by law, among

which collective bargaining on the labour market. The recession Belgium entered at

the end of the 1950s and the economic implications for the working class led to a

general strike in the winter of 1960-1961, which was the onset for the social unrest

that followed. During the strike, reforms of fiscal, administrative, and social nature

were demanded. The central issue in the reforms was the building of trust between

the social partners. This could be achieved by a consistent policy of income distri-

bution based on productivity gains and by efforts towards successful collective bar-

gaining. In the 1960s, the economic situation improved: economic growth was high,

multinational investments exports grew, and full employment existed. Productivity in

the services sector grew relatively faster than in the industrial and agricultural sector.

Wage inflation resulted from this discrepancy in productivity growth. In the sectors

with the relatively low productivity growth, real costs increased faster, which led to

higher price increases.

The wage indexation system became a highly valued element of the economic system.

When inflation got out of hand in the 1970s, a wage freeze was totally unaccept-

able for the trade unions. The one-sided way of implementing Keynesian policies still

dominated the opinions of the trade unions who saw a deficit spending policy as the

solution for the stagflation problem. The entrepreneurs on the other hand thought only

a wage reduction could solve their high production costs and cash flow problems.

Disagreement subsisted about the effectiveness of disinflation policies. The problem

obviously was the existence of the suspicion that only some parts of society would

bear the costs of the recession in these proposals. This is a clear example of a need of
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4.3 Results

guarantee for equal allocation of costs of disinflation in order to make a decrease of

wage inflation acceptable and perceived to be fair. In the late 1970s, the government

was forced to freeze public spending and to apply income policies. During the 1970s,

the total wage costs had risen faster than the real wages by the increase in social secu-

rity contributions. This was to be stopped by the control over wage development and

public spending.

Despite the wage control, the wage indexation system was basically still at large in

the early 1980s. Trade unions persistently refused to agree on its abolishment. Since

the social security contributions had risen throughout the 1970s and early 1980s to

finance social welfare and benefits, a letting go of indexation was expected to increase

the contribution of employees to social security compared to that of the employers. In

the period 1981-1985, the real wages could be held fixed. However, allowances and

some other wage components did suffer some reductions. The decline in purchasing

power that was caused by this was larger than in other European countries. From

1986 onwards, the government was legally allowed to intervene in wage negotiations.

The maximally accepted wage increase was determined by wage increases in other

countries that were Belgium’s main trading partners.

The spending deficit only slowly decreased in the 1980s. By the time that all countries

wanting to join the EMU had to satisfy the convergence and fiscal EU conditions,

Belgium still had a rather large public debt but was taking a lot of effort by reduction

of public spending to bring public debt back towards the EU demands. Belgium did not

satisfy this actual condition but was steadily moving towards it, which was sufficient

to enter the final stage of the EMU. During the 1990s, some measures were taken to

fight structural unemployment, which was a problem in other European countries as

well. In 2000 the total unemployment rate was back to its 1990 level.

Table 4.1 presents the parameter estimates for the wage model of Belgium. The lower

panel shows the results of the unrestricted model, the upper panel those of the model

whereλ0 = 1 andλ1 = 0. In the unrestricted model, the set of instruments leads to a

Wald statistic of the Hausman test that rejects that both NLS and 2SNLS are consis-

tent at the 10%-significance level, so that it is accepted that only the results of 2SNLS

are consistent. TheQ∗ statistic in both the restricted and the unrestricted model are

below 3.84, which implies that absence of autocorrelation is accepted. Despite the

wage controls operated by the Belgium government, the existence of a powerful so-

cial movement prevented too stringent wage increase reductions, so that a minimum

wage inflation (λ4=3.48) rate can be found in the data, above which the wage equa-

tion behaves non-linearly. The restrictionλ0 = 1 suggests wage indexation, which

indeed could not be abolished. Further, wage indexation seems to be based on last

year’s inflation rate. The estimation ofλ2 suggests that an increase of 1%-point of the
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Table 4.1 Regression results of 2SNLS for Belgium

wt =
(λ0πt−1 + λ1(x− n)t + λ2ut−1 + λ3) − λ4

1− exp[−(λ0πt−1 + λ1(x− n)t − λ2ut−1 + λ3) − λ4]
+ λ4

estimate t statistic test statistics
λ0 1.00 -
λ1 - - R̄2 0.77
λ2 -1.20∗∗ -4.07 DW 1.36
λ3 9.11∗∗ 7.91 Q∗ 3.25
λ4 3.48∗∗ 3.67 WIV 1.52 (22%)
λ0 0.92∗∗ 2.29 t(λ0=1) -0.03
λ1 -0.18 -0.71 R̄2 0.74
λ2 -1.18∗∗ -2.31 DW 1.65
λ3 10.00∗∗ 5.09 Q∗ 0.83
λ4 3.40∗ 1.75 WIV 2.98 (8%)

w wage inflation
π inflation
u unemployment rate
x− n labour productivity growth rate

∗: significant at 10%-significance level;∗∗: significant at 5%-significance level;
t(λ0=1): t statistic onλ0=1; DW: Durbin-Watson statistic;WIV : Wald statistic of
Hausman test on set of instruments;Q∗: Portmanteau test on autocorrelation (5%
critical value=3.84)

Instruments:πt, πt−2, πt−3, πt−4, (x− n)t−1, (x− n)t−2,ut−2,ut−3,ut−4

unemployment rate leads to a decrease of 1.2%-point of the wage inflation rate, at

least in the linear part of the wage inflation equation. This is a modest effect from un-

employment compared to the estimated unemployment rate parameters for the other

countries.

4.3.2 France

In the 1950s, the French trade unions gained influence through a law that gave col-

lective bargaining legal power over the complete labour contract. Negotiations mainly

took place at the industry level, and it did so for some 20 years since then. Negotia-

tions at a lower level were thought to harm solidarity amongst workers by the trade

unions and to affect competition negatively by the firms. However, a process evolved

over the years towards more bargaining at a lower level. In the 1980s, bargaining at

the firm level became more important. Firm level negotiations have the advantage
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for the employers that they can make their employees be more involved in the firm’s

performance. Further, firms appreciate the flexibility gained by firm level agreements

on labour conditions. The trade unions were favourable towards this development as

well. In this way they thought to have better possibilities to intervene at the firm level.

In 1984 a law was established by which every firm with more than fifty employees

was obliged to conduct firm level negotiations. However, this law did not establish the

overall existence of wage agreements on the firm level because only the negotiations

were compulsory and not the agreement. The negotiations on the industry level set the

minimum levels for wages (see Freyssinet, 1993).

The stagflation of the 1970s caused the abolishment of the wage indexation in 1982.

Instead of the old way of indexing by past inflation rates, indexation took place on

basis of expected inflation rates which were set by the government. Further, full in-

dexation was replaced by indexation to at least 72% of the wage level. This resulted

in a considerably smaller gap between wage inflation and inflation in the period after

1982.

French trade unions are highly decentralised, whereas there are also groups of unions

per geographical region and confederations that include federations of regional and

sectoral unions. Workers are a member of a union for a certain industry. The unions

have the legal right to enter collective bargaining and to enter collective work conflicts.

The term of labour agreements is not determined by law. Neither is there a tradition

of bargaining at fixed time intervals. Therefore series of wage inflation do not show

a clear a seasonal pattern as they do in other countries, in which wage contracts are

renewed for instance every year.

The upper part of Table 4.2 shows estimation results of the specification of the wage

model for France without labour productivity growth. The labour productivity param-

eter in the unrestricted model shows an implausible sign and is left out of the model.

The parameter for lagged inflation did not significantly differ from 1, which is con-

sistent with wage indexation based on past inflation rates, despite the changes in the

indexation system in the 1980s. The results show a significant minimum wage infla-

tion rate of 1.85%. In the case of France, the Hausman test on the set of instrumental

variables rejects in both models that the NLS estimated coefficients are consistent at

the 10%-significance level.

Decentralised wage negotiations that take place in France might induce ex-ante ex-

pectations that there is no such minimum rate since decentralised negotiations might

be geared to the economic performance of the individual firm. However, the above

mentioned law of 1984 did not make it obligatory to reach an agreement. Firm level

negotiations often already had the function of further negotiating on labour conditions

with the industry level agreement as a benchmark (see Freyssinet, 1993). The nature
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Table 4.2 Regression results of 2SNLS for France

wt =
(λ0πt−1 + λ1(x− n)t + λ2ut + λ3) − λ4

1− exp[−(λ0πt−1 + λ1(x− n)t − λ2ut + λ3) − λ4]
+ λ4

estimate t statistic test statistics
λ0 1.00 -
λ1 - - R̄2 0.90
λ2 -1.01∗∗ -6.61 DW 1.39
λ3 8.49∗∗ 10.00 Q∗ 3.33
λ4 1.85∗∗ 2.83 WIV 3.57 (6%)
λ0 0.94∗∗ 6.57 t(λ0=1) -0.39
λ1 -0.20 -1.59 R̄2 0.89
λ2 -1.14∗∗ -5.53 DW 1.39
λ3 10.19∗∗ 6.54 Q∗ 2.74
λ4 1.87∗∗ 2.34 WIV 4.78 (3%)

w wage inflation
π inflation
u unemployment rate
x− n labour productivity growth rate

∗: significant at 10%-significance level;∗∗: significant at 5%-significance level;
t(λ0=1): t statistic onλ0=1; DW: Durbin-Watson statistic;WIV : Wald statistic of
Hausman test on set of instruments;Q∗: Portmanteau test on autocorrelation (5%
critical value=3.84)

Instruments:πt, πt−2, πt−3, πt−4, (x− n)t, (x− n)t−1,ut,ut−1,ut−2,ut−3,ut−4

of industry level negotiations developed further to be the institution where minimum

wage levels were set for the negotiations on the firm level. So, despite the legal decen-

tralisation of collective bargaining from the industry to the firm level, the existence of

a minimum wage increase was maintained.

4.3.3 Germany

In Germany’s structure of collective bargaining on the labour market, negotiations take

place at the plant or industry level. The structure is based on the Collective Agreements

Act that was established in 1949. Soon after this establishment, many trade unions

and employers’ organisations were refounded, that had disappeared since 1933 (see

Borchardt, 1991). Further, the governments’s dominant presence on the labour mar-

ket was abolished. Collective bargaining may only take place between a trade union

and an employer or an organisation of employers. Wage negotiations are subject to

legal arrangements and are mostly set for the period of one year. In an agreement the
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minimum wages are set for the concerning employees. Non-organised workers of all

organised employers are automatically included in arrangements about wages. Em-

ployers and employees that did not join in the collective bargaining may be included

in the agreements by the minister of labour declaring the agreement generally binding

for the whole sector. Wage indexing is not allowed by the Central Bank Act, which is

in line with the strong inflation averse attitude that characterises the post-war monetary

policy in Germany. Only in special cases which have to be approved by the Bundes-

bank may an index clause be included in a wage contract. Besides occasions in which

the minister of labour declares an agreement generally binding, the government does

not enter the process of negotiations and reaching agreements on the labour market.

Policy measures to affect the income level have been very rare (see Paqué, 1993).

The performance of the wage inflation rates in the 1950s and 1960s show the com-

mon patterns of most western European countries: high rates due to high productivity

growth. In the course of the 1970s when the economic recession became lasting, the

negotiation power of the trade unions was corroded, which resulted in lower nomi-

nal wage increases as well as lower real wage increases. In the early 1980s, nominal

increases of the labour costs for the employers were negative. The increases in so-

cial security contributions and taxes resulted in negative net wage increases for the

receivers in the first half of the 1980s. Nominal wages show a pattern that can be in-

terpreted as a minimum level of wage inflation at about 3% (see Braun, 1990). After

the German unification the overall wage increase was strongly negative in 1991, but

recovered immediately in 1992. Labour market negotiations were soon brought to-

gether. Half way through the 1990s the minimum wage levels in the collective labour

agreements were equalised.

Table 4.3 contains the regression results for Germany. The unrestricted model shows

an insignificant inflation parameter and an insignificant labour productivity growth

parameter. The middle part of the table shows the results for the model without labour

productivity growth. Here the inflation parameter is significantly different from zero,

but not from one. This outcome is not in accordance with the strong anti-inflation

attitude that opposes wage indexation. The upper part shows the model outcomes of

the restricted model withλ0 = 1 andλ1 = 0. This outcome indicates wage indexation

based on last year’s inflation rate and no direct effect of labour productivity growth

on wage inflation. The set of instruments leads to reject that the NLS estimates are

consistent in all three model specifications. In the data set, the entries for 1991 are

removed since they are outliers for the series wage inflation and employment growth.

The unemployment rate parameter is twice as large as in the previous two cases, which

suggests a stronger negative effect of unemployment on wage changes. This might be

consistent with weaker trade unions, which had to adjust their wage demands under

the pressure of increased unemployment. On the other hand, it is also consistent with
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Table 4.3 Regression results of 2SNLS for Germany

wt =
(λ0πt−1 + λ1(x− n)t + λ2ut + λ3) − λ4

1− exp[−(λ0πt−1 + λ1(x− n)t − λ2ut + λ3) − λ4]
+ λ4

estimate t statistic test statistics
λ0 1.00 -
λ1 - - R̄2 0.70
λ2 -2.17∗∗ -5.02 DW 1.22
λ3 9.42∗∗ 8.46 Q∗ 1.82
λ4 2.55∗∗ 4.93 WIV 8.29 (0%)
λ0 0.67∗ 1.77 t(λ0=1) -0.86
λ1 - - R̄2 0.70
λ2 -1.95∗∗ -3.98 DW 1.19
λ3 10.30∗∗ 6.86 Q∗ 1.86
λ4 2.51∗∗ 4.76 WIV 4.12 (4%)
λ0 0.65 1.43 t(λ0=1) -1.65
λ1 -0.02 -0.07 R̄2 0.70
λ2 -1.97∗∗ -3.52 DW 1.18
λ3 10.46∗∗ 3.87 Q∗ 1.83
λ4 2.51∗∗ 4.65 WIV 4.08 (4%)

w wage inflation
π inflation
u unemployment rate
x− n labour productivity growth rate

∗: significant at 10%-significance level;∗∗: significant at 5%-significance level;
t(λ0=1): t statistic onλ0=1; DW: Durbin-Watson statistic;WIV : Wald statistic of
Hausman test on set of instruments;Q∗: Portmanteau test on autocorrelation (5%
critical value=3.84)

Instruments:πt, πt−2, πt−3, πt−4, πt−5, πt−6, (x− n)t, (x− n)t−1, (x− n)t−2,ut,ut−1,ut−2,
ut−3,ut−4,ut−5,ut−6,ut−7

trade unions that choose for solidarity between working and unemployed people. The

corroded trade union power that was mentioned above suggests that at least the first is

responsible for the rather large effect of unemployment on wage inflation. A minimum

wage inflation rate is found at 2.55%.

4.3.4 Italy

Italian trade unions were relatively late in gathering bargaining power (in the 1960s),

compared to the other countries in our sample. A cause of this slow development is

the traditionally small average size of Italian firms. In the 1970s, trade unions reached
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their top in influence and power, whereas they weakened again in the 1980s although

membership remained high. Negotiations take place at several levels. Through the

post-war period bargaining at a high (national) level has been especially important

during years of economic crisis. This was for instance the case during the high inflation

period of 1975-1985. Bargaining at this level was to guarantee a minimum of working

conditions for all workers (see Tizianoet al., 1993).

The national industry-wide agreements are responsible for the largest part of the total

of collective agreements on the Italian labour market. This has been the case since the

1950s. In the 1970s the scope of these national industry-wide agreements was broad-

ened and also included qualitative aspects next to the quantitative ones. Bargaining

at the firm level is also important. They take place to settle the local working con-

ditions with the national agreements as a minimum. From this practice large wage

differences arise. Firstly between small and large firms and secondly between firms in

sectors where local bargaining is absent and those where it is not. Periods in between

successive collective negotiations are relatively long: approximately 3-4 years. Those

at the enterprise level take place in between those at the national level. Opposite to

the German situation, wage indexation, called the escalator clause, was widely used

during the high inflation years of 1975-1983. It largely determined the development

of wage inflation. Guidelines for wage settlement from the government are often not

applied or neglected by the large unions. There is a strong competition between the

unions and the government does not seriously or firmly resist.

With respect to representation of firms by organisations in collective bargaining there

exists a unique case in Italy. Only those employers that are actually represented by

the negotiating organisation are subject to the agreements reached for some industry.

On the other hand, the strong growth of unionisation in the 1960s and 1970s made

the actual practice of the range of collective agreements very much as if they were

generally binding.

As in other European countries much focus has been put on flexibilisation of the labour

market. A more smooth functioning is expected to solve unemployment problems. In

the 1980s, a reduction of working time has taken place in an attempt to fight unem-

ployment. Unions have been willing to accept a lower wage increase in exchange for

reductions in working time. The need for flexibilisation has not affected the tradition-

ally strongly protective legislation with respect to lay-offs of workers. Next to flexi-

bilisation, firm crises became an acceptable reason for lower or even negative wage

increases in the 1980s. The abolishment of escalator clauses in collective wage agree-

ments in 1984-1985 further favoured labour market flexibility. The indexation system

has been reduced step by step towards an indexation for a part of the wage, by which

in a way a certain minimum real wage is guaranteed.
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The lower part of Table 4.4 shows the estimation results for the unrestricted specifica-

tion. The variableut−ut−1 is added since it shows a consistently significant parameter.

This implies that not only the unemployment rate negatively affects the wage inflation

rate, but the growth in the unemployment rate is also negatively correlated with the

wage inflation rate. The larger the change in the unemployment rate in the past year,

given this year’s unemployment rate, the larger the downward pressure on the wage

inflation rate. The specification ofyt in Equation (4.2) is changed intoyI
t for Italy:

yI
t =λ0πt + λ1(x− n)t − λ2ut − λ5(ut − ut−1) + λ3,

λ0, λ2, λ3, λ5 > 0; 0< λ1 < 1 (4.6)

The parameter for labour productivity growth is not significant in the unrestricted

model specification. The inflation parameter is not significantly different from one.

Inclusion of the change in the unemployment rate improved results for Italy. The esti-

Table 4.4 Regression results of 2SNLS for Italy

wt =
(λ0πt−1 + λ1(x− n)t + λ2ut + λ5(ut − ut−1) + λ3) − λ4

1− exp[−(λ0πt−1 + λ1(x− n)t − λ2ut + λ5(ut − ut−1) + λ3) − λ4]
+ λ4

estimate t statistic test statistics
λ0 1.00 -
λ1 - - R̄2 0.78
λ2 -2.05∗∗ -5.03 DW 1.53
λ3 19.84∗∗ 6.74 Q∗ 1.84
λ4 4.86∗∗ 4.40 WIV 2.28 (13%)
λ5 -3.80∗∗ -2.75
λ0 1.22∗∗ 4.60 t(λ0=1) 0.83
λ1 0.22 1.09 R̄2 0.75
λ2 -2.27∗∗ -2.80 DW 1.49
λ3 18.33∗∗ 4.62 Q∗ 2.34
λ4 5.22∗∗ 4.68 WIV 5.93 (1%)
λ5 -4.38∗∗ -2.46

w wage inflation
π inflation
u unemployment rate
x− n labour productivity growth rate

∗: significant at 10%-significance level;∗∗: significant at 5%-significance level;
t(λ0=1): t statistic onλ0=1; DW: Durbin-Watson statistic;WIV : Wald statistic of
Hausman test on set of instruments;Q∗: Portmanteau test on autocorrelation (5%
critical value=3.84)

Instruments:πt, πt−2, πt−3, (x− n)t, (x− n)t−1, (x− n)t−2, (x− n)t−3,ut,ut−1,ut−2,ut−3
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mation ofλ4 is robust to the inclusion of the effect of a change in the unemployment

rate: the specification withoutut −ut−1 also showed a significant minimum wage infla-

tion rate, of approximately the same value as in the specification of Equation (4.6). The

set of instruments does not lead to a rejection of the null hypothesis of the Hausman

test on them, within the unrestricted model it does.

The specification in the upper part of Table 4.4 includes wage indexation and contains

no labour productivity growth. With the two unemployment rate variables in this spec-

ification and rather large parameter values, the influence of unemployment on wage

development is relatively extensive. This might be induced by relatively weak trade

unions. The minimum wage inflation rate is found at 4.86%. The large portion of small

firms and self-employed people is expected to have a negative effect on wage demands

and a weakening effect on the existence of a minimum wage inflation rate. However,

this effect is not strong enough to prevent a minimum wage inflation rate above which

wage inflation is non-linearly related to the unemployment rate.

4.3.5 The Netherlands

During the first two decades after WWII, the Dutch government frequently intervened

on the labour market, undermining collective bargaining. Many outcomes of collective

bargaining were influenced by government policies in order to control wage develop-

ment. After 1974 the instrument of wage controls was resumed by the Dutch govern-

ment after having been out of use for about ten years. Other labour conditions than the

centrally controlled wages were negotiated in collective bargaining. In later decades,

the frequency of government interference was reduced but still took place until the

1980s. Union density decreased during this decade, but this did not lead to a dimin-

ished importance of collective bargaining. On the contrary, its scope was extended

with recruitment, education possibilities, and employment opportunities (see Korver,

1993). The government’s new wage policies after the first oil crisis did not prevent the

unemployment rate from increasing considerably. In the 1980s, direct intervention of

the government in wage agreements was abolished. After 1986 there remained only

one permitted reason for direct government intervention, namely extreme situations

which are caused by external factors.

In the Netherlands most collective bargaining takes place at the sector and industry

level, although bargaining at the firm level is also taking place more often, like in other

European countries. The duration of the agreement is mostly one year, but two years

is also frequently observed. Dutch collective bargaining starts after the presentation of

statistical data and econometric predictions by the Central Planning Bureau. Then the

trade unions publish their bids. On the national level, an agreement may arise between
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Table 4.5 Regression results of 2SNLS for the Netherlands

wt =
(λ0πt + λ1(x− n)t + λ2ut + λ3) − λ4

1− exp[−(λ0πt + λ1(x− n)t − λ2ut + λ3) − λ4]
+ λ4

estimate t statistic test statistics
λ0 1.00 -
λ1 - - R̄2 0.85
λ2 -1.76∗∗ -5.35 DW 1.20
λ3 8.75∗∗ 9.63 Q∗ 3.18
λ4 1.99∗∗ 3.32 WIV 9.05 (0%)
λ0 1.73∗∗ 2.97 t(λ0=1) 1.27
λ1 0.10 0.57 R̄2 0.85
λ2 -1.50∗∗ -2.41 DW 2.10
λ3 3.22 0.78 Q∗ 0.42
λ4 2.19∗∗ 3.72 WIV 4.34 (4%)

w wage inflation
π inflation
u unemployment rate
x− n labour productivity growth rate

∗: significant at 10%-significance level;∗∗: significant at 5%-significance level;
t(λ0=1): t statistic onλ0=1; DW: Durbin-Watson statistic;WIV : Wald statistic of
Hausman test on set of instruments;Q∗: Portmanteau test on autocorrelation (5%
critical value=3.84)

Instruments:πt−1, πt−2, (x− n)t, (x− n)t−1,ut,ut−1,ut−2

representatives of employers and employees, which is called a Central Agreement. It

constitutes a strong directive for sectoral and company negotiations.

Table 4.5 contains the results for two model specifications. The unrestricted version

and the model whereλ0 is set equal to one andλ1 to zero. TheWIV statistics are both

above the 10%-significance level. The insignificant labour productivity parameter in

the unrestricted model is not what we expected to find, since collective bargaining

in the Netherlands is strongly based on labour productivity growth. There is a rela-

tively strong consensus between employers and employees to control wage increases

by considering the extent to which the sum of the sectoral prices and labour produc-

tivity grows. The sum of the sectoral inflation plus the sectoral labour productivity

growth rate is called the ‘loonruimte’, which determines the scope for negotiations

for the trade unions. Despite this consensus, labour productivity growth is not found

to have an effect on wage inflation. The minimum wage inflation rate is 1.99%. The

set of Dutch data is the only one for which we find wage indexation based on the
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current inflation rate, which means that wages are corrected for purchasing power de-

velopments in the same year. The effect of the unemployment rate is larger than in the

models of Belgium and France, but not as large as in those of Germany and Italy.

4.3.6 United Kingdom

Trade unions in the United Kingdom have a history of being very fragmented and pow-

erful at the firm level until legislation was changed in the early 1980s. Union density

experienced upward and downward fluctuations in the twentieth century. For instance,

in the 1970s it increased and in the 1980s it decreased. A negative relation can be

detected between the growth of real wages and union density. Apparently, unions at-

tract members in times of a decrease in the growth of purchasing power. In the 1980s,

the reduction in power of the trade unions is also clearly pursued by government pol-

icy. The series of wage inflation shows a clear drop in the early 1980, which may be

connected to the diminished power of trade unions.

A result of the legislation to bring back the power of unions was an increase in the

size of individual unions and a decrease in the number of them. Still, multi-unionism

existed in many firms during the 1990s. Negotiations with more than one union in-

creases the risk of a strike since the competing unions may sooner call for actions to

profile themselves, than if they are the only union the firm negotiates with. Despite the

existence of multi-unionism, national agreements on the other hand have been wide-

spread, which provided the individual firms with a minimum of labour conditions (see

Addison and Siebert, 1993).

A decline of the coverage of national wage agreements can also be observed in the

United Kingdom, as in other European countries. If wage agreements have to be set

per sector or firm, it will be easier to bring down the wage level than if one wage

inflation rate is set for a number of sectors or the even the whole economy. Moreover,

if wages are agreed upon on the local level they can better respond to the local labour

market situation.

One of the measures in the regulation on the labour market in the 1980s to reduce

union power was that after 1979 the unions could be held responsible for damage

from strikes. Further, actions of trade unions were no longer allowed to be directed at

others than the employer directly involved in the negotiations. The power of the Wage

Courts was cut down further as well.

Table 4.6 shows the estimation results for the United Kingdom. The model in the

upper part of the table contains no labour productivity growth, andλ0=1 could not be

rejected. Wage indexation is based on last year’s inflation rate. The lower part of the
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Table 4.6 Regression results of 2SNLS for the United Kingdom

wt =
(λ0πt−1 + λ1(x− n)t + λ2ut + λ3) − λ4

1− exp[−(λ0πt−1 + λ1(x− n)t − λ2ut + λ3) − λ4]
+ λ4

estimate t statistic test statistics
λ0 1.00 -
λ1 - - R̄2 0.55
λ2 -1.70∗∗ -3.08 DW 1.76
λ3 9.63∗∗ 4.56 Q∗ 0.51
λ4 5.40∗∗ 4.73 WIV 2.71 (10%)
λ0 1.23∗∗ 3.34 t(λ0=1) 0.62
λ1 -1.09∗∗ -3.00 R̄2 0.61
λ2 -3.08∗∗ -2.35 DW 2.13
λ3 13.94∗∗ 4.44 Q∗ 0.47
λ4 5.75∗∗ 5.52 WIV 10.59 (0%)

w wage inflation
π inflation
u unemployment rate
x− n labour productivity growth rate

∗: significant at 10%-significance level;∗∗: significant at 5%-significance level;
t(λ0=1): t statistic onλ0=1; DW: Durbin-Watson statistic;WIV : Wald statistic of
Hausman test on set of instruments;Q∗: Portmanteau test on autocorrelation (5%
critical value=3.84)

Instruments:πt, πt−2, (x− n)t, (x− n)t−1, (x− n)t−2,ut,ut−1,ut−2

table contains the results of the model without restrictions and there the estimatedλ1

has an implausible sign. Therefore (x − n)t is left out of the model. The effect of the

unemployment rate is comparable to that in the case of the Netherlands. One might

have expected a smaller effect, since this would be consistent with strong trade unions

that decide on their wage demands relatively independent of unemployment. On the

other hand the deregulatory far-reaching measures have had their effect. The minimum

wage inflation rate in the final model results in the upper part of the table lies at 5.40%,

which is the highest of the six models. This means that for the UK the inflation rate

has to be highest, given a certain labour productivity growth rate, to prevent long-term

effects from inflation on the unemployment rate. TheQ∗ statistics accept absence of

autocorrelation and theWIV statistics show that the set of instruments has a significant

effect on the consistency of the estimated parameters at the 10%-significance level.
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4.4 European Long-Term Unemployment Rates

As has been discussed in Section 4.2, the non-linearity of the wage equation implies

a non-constant long-term unemployment rate. This section presents the plotted es-

timated equations in the (ut,πt)-plane to depict the long-run Phillips curves. During

1960-2001, labour productivity growth shows a downward trend. Since we want to

compare the results with current inflation and unemployment performance we did not

use the average rate of labour productivity growth of the whole period. Instead we

calculated the average labour productivity growth rate for 1982-2001 (1982-2000 in

the cases of Belgium and Italy) and used this estimate with the parameter estimations

of theλ’s. So we can consider the implications of the current inflation target given a

low growth rate of labour productivity. We used the estimation results of the upper

parts of the successive tables in the previous section. These estimates were obtained

after removing non-significant and implausible estimated parameters, and after testing

for wage indexation. Figure 4.3 shows the six long-term Phillips curves. The curves

are obtained by assuming that in the long run wage inflation is equal to inflation plus

labour productivity growth:

wt = πt + (x− n)t =
yt − λ4

1− exp(−(yt − λ4))
+ λ4

yt = λ0πt + λ1(x− n)t − λ2ut + λ3

The graphs of the long-term Phillips curves have the characteristics derived in Section

3.3. We again regard three sections of the curve, each with their characteristics. Firstly

the part of the high inflation rates, then secondly the low inflation rates part, and finally

the part in between.

In the range of the first part that is above the 4 to 6% range, the long-term Phillips

curves are vertical at the long-run rate of unemployment. The minimum long-run un-

employment rate differs per country and is found in the range 3.5-9%. In the second

part, where inflation rates are low, the long-term Phillips curves tend towards a min-

imum level of inflation, which equals the minimum wage inflation rate minus the

average growth rate of labour productivity. These minimum inflation rates lie in the

range 0.7 to 5.2%. Finally, in between the two extreme cases the Phillips curve has a

negative slope. Therefore at intermediate levels of inflation there is a trade-off between

inflation and unemployment.

The ECB’s inflation target of 0-2% has different implications for the long-run unem-

ployment rate among the six countries (or would have implications in the case of the

United Kingdom). Figure 4.3 shows that the estimated long-term graphs do not en-

ter the range of 0-2% inflation for the United Kingdom. The OECD 2002 estimates
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of the unemployment rate and inflation rate are reflected by a triangle in each of the

graphs in this figure. Furthermore we plotted the inflation-unemployment data for the

periods 1961-1981 (denoted by - in the graphs) and 1982-2001 (denoted by). Re-

call that the parameters are estimated using data for 1960-2001 and that the curve is

calculated with labour productivity growth data for 1982-2001. As none of the esti-

mation results contains a parameter for labour productivity growth (λ1), the value of

the average labour productivity growth determines only the location of the horizontal

asymptote. That of the vertical one (the minimal unemployment rate) is not influenced

by λ1. The spread of the data points is rather large which is implicitly the result of the

model’s characteristic that it has one long-term Phillips curve. The curve is obtained

by implementing thatw = π + (x − n) in the long run. The spread around the curve

of Equation (4.1) is obviously much smaller since this is the estimated curve using a

non-linear least squares technique.

The Belgian inflation and unemployment rate of approximately 2% and 7% in 2002

lie below the graph in Figure 4.3, in the region where there is a trade-off between

inflation and unemployment. An unemployment rate of 7% is higher than the long-

term rate that is 6.2%, which results from our estimations. The minimal inflation rate

is approximately 2%. The data points for the 1961-1981 period almost all lie to the

left of the curve. Those of the second period (except for a few) are in the region of

the bent part of the curve, which represents a long-term trade-off above the minimum

inflation rate. This suggests that the years 1982-2001 show relatively little short-term

deviation from the estimated long-term curve.

France’s 2002 inflation and unemployment rate are about 2% and 9%. This combi-

nation of rates lies above the long-run curve, close to the region of inflation-output

trade-off. The model outcomes suggest a long-run unemployment rate of at least 8%

for inflation rates between 0 and 2% and a minimal long-run rate of about 7.3%. The

scatter plot of the 1982-2001 data lie for the greater part above the graph in al three

regions (both asymptotes and bent curve), implying that the minimum long-term un-

employment rate was lower than the unemployment rate in each of these years.

The graph of Germany shows a curve that lies more to the left than the other curves

in Figure 4.3, meaning that the long-run unemployment rate lies at a lower level. The

minimum rate for inflation lies for Germany at 1.5%. In the target range for the infla-

tion rate, long-term unemployment is at least 4.2%. The 2002 inflation rate is 1.3%,

and that of unemployment is about 8.5%. This combination is near the horizontal part

of the long-run curve. A considerable part of the German 1982-2001 data lie close to

the horizontal part of the curve,i.e. in the neighbourhood of the minimal long-term in-

flation rate. This indicates that in these years, a high unemployment rate was achieved
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Figure 4.3 Equilibrium unemployment as a function of inflation and a scatter plot of the
inflation and unemployment rate of 1961-2002
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while monetary authorities were to able target a low inflation rate. In our model this

implies that the economy was in the neighbourhood of the minimum wage inflation

rate where real effects occur in terms of a high unemployment rate.

For Italy the 2002 inflation and unemployment rates (2.5% and 9%) lie relatively

far below the curve, suggesting that the out of sample inflation and unemployment

developments deviate from the long-term situation of the past decades. However, many

data points of the 1982-2001 sample lie relatively far away from the long-term graph.

The pattern suggests that the 2002 deviation might be just a short term deviation. The

unemployment rate of 9% is equal to the minimum long-term unemployment rate. The

1982-2001 data are both above and below the bent part of the long-term Phillips curve.

The results for the Netherlands show a minimum rate of inflation that is about 2%.

Given the 2002 inflation rate of 3.3% we would predict with the estimated model that

the unemployment rate is about 5.5% and lies in the range where there is an inflation-

output trade-off. The OECD unemployment rate for the Netherlands is 2.8%. This is

one of the lowest unemployment rates in Europe and the lowest of the countries in our

data set, whereas it has the highest inflation rate of these countries. As in the case of

Germany a number of data points lie relatively far to the right of the horizontal part of

the curve. Further, the spread of the 1982-2001 data points is large, indicating that the

2002 data are not exceptionally far from the long-term curve. Therefore, the extreme

2002 values are likely to be short-term deviations from the long-term curve as have

often occurred before in the 1982-2001 period.

Finally we take a look at the results for the United Kingdom. The ECB’s inflation

target range (0-2%) lies below the target of the Bank of England, which is 2.5%. The

inflation rate of the OECD data base of 1.6% shows that the target is well reached in

2002. The 2002 unemployment rate is 5.1%. The combination of these two rates lies

far below the estimated curve for the UK in Figure 4.3. The downward shift in the

wage inflation rates and the changed labour market characteristics may be responsible

for this large distance. Further, the plotted 1982-2001 data lie furthest away from the

long-term curve of all six graphs. This might for instance indicate that the assumption

about the long-term labour productivity growth rate is too low or that the estimated

minimal wage inflation rate is too high.

Concluding, we can say that the estimates of the OECD for 2002 are close to our es-

timated long term curves in the cases of Belgium, France, and Germany. The 2002

points of Belgium and France are near the middle part of the curve where an inflation-

output trade-off exists. That of Germany is on the horizontal part of increasing un-

employment at the minimum wage inflation rate. The 2002 Dutch and UK data show

the largest deviation from the curves in Figure 4.3. Dutch inflation and unemployment

figures of 2002 are extreme in comparison with previous years. Deviations from the
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long-term curve may indicate a downward pressure on the minimum wage inflation

rate, as well as a short-term deviation from the long-run relationship that need not

indicate pressure. Further, an unstable steady state may be the reason for a deviation

in case the inflation rate is persistently below its minimum rate minus the long-term

labour productivity growth rate (see the steady state conditions in Chapter 3). In the

case of the United Kingdom this might be an explanation. In many years the infla-

tion rate was far below the minimum rate of 5.2% and an average labour productivity

growth rate close to zero.

4.5 Conclusions

In this chapter’s model, the negative employment effects of low inflation are reflected

by the non-linear relation between wage inflation and the other wage equation vari-

ables below a certain inflation rate. The model’s non-linearities are supported by the

significant estimated parameter that reflects the minimum wage inflation rate. If the

wage equation had been linear for high inflation rates as well as for low inflation

rates, the non-linear model could still have been estimated but would have found this

parameter to be low and negative, and also possibly insignificant.

We found the following minimum wage inflation rates: 3.48% for Belgium, 1.85% for

France, 2.55% for Germany, 4.86% for Italy, 1.99% for the Netherlands and 5.40%

for the United Kingdom. For none of the countries we found a significant effect

from labour productivity growth. Series of labour productivity growth rate and lagged

labour productivity growth were used as instruments, however. In this way they are

assumed to affect the non-exogenous variables of the wage inflation equation but not

to influence wage inflation directly. Italy was the only country for which we found

a significant effect of the change in unemployment that also improved the model’s

overall performance.

We plotted graphs of the long-run relationship between the inflation rate and the un-

employment rate. At intermediate rates of inflation, the long-term Phillips curve is

negatively sloped. Only above these rates, the long-term Phillips curve is vertical.

Since we found minimum wage inflation rates, these curves show that low inflation

rates go hand in hand with very high long-run unemployment rates. Given the ECB’s

inflation target range of 0-2%, in four cases the long-run unemployment rates cover

a wide range that starts at a rather high unemployment rate. For Italy and the United

Kingdom the long-run curve lies above the 2% inflation rate. This implies that the

estimated minimum wage inflation rate minus the average labour productivity growth

rate is higher than 2%.
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Part of the nominal wage rigidity is based on former experience with wage increases

from which the acceptability of a wage increase offer is derived. It is conceivable that a

persistent low inflation rate may decrease wage increase demands (seee.g.Mankiw in

his discussion of Akerlofet al., 1996, pp. 66-70), but it is not likely to happen in a few

years. Ideas about fairness are deeply rooted and do not change easily. Furthermore,

there is the fact that no one wants to be the only one to pay for the low inflation rates.

This is a risk one faces when one is the first to accept low wage increases without

having the certainty that other sectors will join. Concluding, we believe that nomi-

nal wage rigidity may disappear only after a sufficiently long time of persistent low

inflation and therefore probably at considerable macroeconomic costs.
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