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Abstract

In this paper, we use panel data from 1971 to 1985 to test the hypothesis that differences in

monetary and wage institutions can explain a significant fraction of the variations in the

macroeconomic performance of 10 OECD countries following the OPEC shocks of 1973-74 and

1979-80. After controlling for central bank independence, we detect a hump-shaped relationship

between union density and inflation, and a negative relationship between union concentration and

inflation. These findings are robust to the use of different estimators and across various assumptions

on the structure of error terms. The impact of central bank independence and union variables on

unemployment is more ambiguous, and is sensitive to the inclusion of interactions between these

variables. Interesting results are obtained when we split out sample, first by the degree of central

bank independence, and then by union concentration.
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I. Introduction

In this paper, we aim to find the keys that may help us to unlock the following puzzle: why did the

inflation and unemployment experiences of advanced Western European economies vary so

dramatically following the twin oil shocks of 1973-74 and 1979-80? Why did Sweden maintain an

unemployment rate of 2% between 1971 and 1985, while the Netherlands saw its unemployment

rate soar from 2% to 13% over the same period? Why was Germany’s average inflation rate under

5% while Italy’s averaged 14% in the same decade and a half? We believe that the answer to these

questions lie in the monetary and labor market institutions found in these countries. Inflation results

from coordination failures in wage contracting when rational, optimizing unions participating in

unsynchronized and decentralized wage bargaining with firms engage in nominal wage push to

prevent erosion of their relative and real wages. If this push is accommodated by the monetary

authority, then wage and price inflation results. If it is not, the increase in real wages raises

unemployment.

Previous papers have shown that differences in the organization of worker and employer

unions  (such as the degree of centralization or “corporatism”) explain a considerable part of the

diverse inflationary experiences among otherwise similar economies, even after accounting for

differences in the independence of their central banks. For example, Calmfors and Driffill (1988)

report the existence of a hump-shaped relationship between the degree of centralization in wage

bargaining and real wages, inflation and unemployment. The idea is that competitive forces restrain

wages, while potential gains from internalization of the external effects of wage increases are

greater within large encompassing organizations. Intermediate degrees of centralization are harmful

in that organized interests may be most detrimental to social welfare when they are strong enough to
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cause significant disruptions but insufficiently encompassing to bear sufficiently the costs inflicted

upon society by their self-interested actions.

More specifically, when wage bargaining is centralized, the parties involved tend to

internalize the impact of their wage push on price inflation and recognize its futility in raising the

real wage. On the other hand, decentralized wage bargaining makes individual firms more resistant

to rising wage demands as each firm faces an elastic demand curve and competitors who may not be

under the same cost pressure. Intermediate levels of wage bargaining result in the worst inflation

and unemployment performance because neither of these “externality” and “competition” effects is

present to induce wage restraint. Further support for the hump-shaped hypothesis may be found in

Dowrick (1993), Freeman (1988), Heitger (1987), and Rowthorn (1992).

Other papers in the literature have tested for the presence of a linear relationship between a

country’s economic performance and its degree of corporatism. For example, Bruno and Sachs

(1985) study the relationship between corporatism (defined as the ‘institutionalized negotiation,

bargaining, collaboration, and accord about wages and ‘income policies’ between representatives of

the major economic groupings, most typically labor confederations and employers’ associations’)

and macroeconomic outcomes such as the misery index. Using an index of labor market

corporatism (taking into consideration union movement centralization, shop-floor autonomy, and

employer coordination), the authors find that each unit rise in the index is associated, for given GDP

performance, with a reduction in inflation of 1.5 percentage points.

The literature on monetary institutions and inflation, on the other hand, has largely arisen

out of the time inconsistency models of Kydland and Prescott (1977) and Barro and Gordon (1983).

In these models, the lack of credible commitment devices leads central banks to choose higher than

optimal rates of inflation, even though they share the private sector’s preferences for inflation
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relative to output. These models suggest that institutional features of a central bank (such as the

length of it’s governor’s term of appointment) may significantly affect inflation outcomes. In

addition, Rogoff (1985) has argued that governments have an incentive to appoint ‘conservative’

central banks (that is, those who have an anti-inflation reputation) so as to raise their anti-inflation

credibility. The degree of influence of the central bank on monetary policy (its ‘independence’)

should therefore be reflected in the country’s inflation figures. Such a relationship has been verified

empirically by Grilli, Masciandaro and Tabellini (1991), Alesina and Summers (1993), and

Cukierman, Webb and Neyapti (1992), among others.

One of the earliest attempts to combine the above two strands of research is Bleaney (1996),

who finds, in his sample of 17 OECD countries, that central bank independence has a significant

effect on CPI inflation while the labor market variables (the Bruno-Sachs corporatism index, the

Calmfors-Driffill centralization ranking, and a composite index of the two) are mostly insignificant.

With regards to unemployment, Bleaney finds that greater centralization and stronger corporatism

exert a salubrious influence.

On the theoretical side, two recent papers model the interaction of labor unions and the

monetary authority in the framework of a non-cooperative game but produce contrasting predictions

of the role of centralization and central bank independence in explaining inflation and

unemployment. In Cukierman and Lippi (1999), the labor market is characterized by the degree of

centralization of bargaining and by the degree of trade unions’ inflation aversion. The latter leads

each union to moderate its wage demands in order to induce the central bank to inflate at a lower

rate. As in the Calmfors and Driffill paper, increasing centralization produces two opposing effects

on real wages and inflation: the decrease in the number of unions reduces the substitutability

between the labors of different unions and the degree of effective competition between them (the
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“competition effect”) while strengthening the moderating effect of inflationary fears on the real

wage demands of each union (the “strategic effect”). The interaction between these two effects

determines the shape and position of the relation between centralization, real wages, inflation and

unemployment. For example, there is a hump-shaped relationship between centralization and

inflation for countries with low CBI and a positive monotonic relationship for countries with high

CBI. Velasco and Guzzo (1999) build a general equilibrium, optimizing model from

microeconomic foundations to study the joint effects of centralization in wage setting and central

bank independence. In contrast to conventional wisdom, the model implies that a radical-populist

banker who disregards inflation maximizes social welfare, while economic performance is not U-

shaped in the degree of centralization.

In this paper, we construct an alternative measure of coordination in wage bargaining - a

Herfindahl index of concentration among union confederations - for 10 OECD countries, based on

1971-1985 union panel data compiled by Visser (1989). This index, together with union density and

central bank independence, are used as explanatory variables in inflation and unemployment

regressions utilizing several alternative estimators.1

Our results suggest that, even after controlling for central bank independence, union density

and union concentration are significantly correlated with price inflation across countries. We find

that there is a hump-shaped relationship between union density and inflation, and a negative

relationship between union concentration and inflation. Many of these results are robust to the use

of different estimators and assumptions on the error structure of the regression. The results from the

unemployment regressions are less clear-cut and are highly sensitive to the inclusion of interactions

between central bank independence and labor market variables. They suggest that greater central

                                                
1 Previous empirical studies have used only cross-sectional data and simple econometric techniques (relying
primarily on OLS estimation).
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bank independence and union concentration probably raise unemployment, while union density and

unemployment exhibit a non-linear relationship. When we divide countries into groups by their

union concentration measures, we observe that central bank independence and union density affect

inflation and unemployment quite differently among the three groups. Similarly, we find that the

impact of union concentration on inflation and unemployment varies when we stratify our sample

by central bank independence.

The paper is organized as follows: Section II discusses our data sources and methodology.

Section III describes our empirical specifications, and is followed by a presentation of our results in

section IV. In Section V, we show the corresponding results when unemployment is the dependent

variable. Section VI investigates how differently union variables impact inflation and

unemployment for countries with low central bank independence vis-à-vis those with high central

bank independence; section VII concludes.

II. Data Sources and Methodology

The measure of central bank independence used in our regressions is the overall decade-average

measure by Cukierman, Webb and Neyapti (1992). This is an index of legal independence based on

16 different criteria covering the following areas: the terms of office, appointment and dismissal of

the central bank governor; determination of monetary policy; the objectives of the central bank; and

the limitations on the ability of the central bank to lend to the government. The chief drawback of

this index (and others such as Grilli, Masciandaro, and Tabellini (1991)) is that CBI is assumed to

be time-invariant, when in fact regime shifts are plausible and indeed do occur, albeit infrequently.

The labor market variables used in our empirical work are union density (the percentage of

the workforce that is unionized) and a measure of the concentration of unions. The computation of
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the latter variable requires year-by-year membership figures for every union confederation in each

included country. In this paper, we rely on the figures for 10 OECD countries compiled by Visser

(1989), who took particular care to ensure that the data for the different countries are as comparable

as possible. Visser used sources published by national statistical offices, union confederations, trade

union research centers, in statistical yearbooks, monographs, trade union yearbooks, journals and

surveys for the compilation of his statistics.

Our measure of union concentration in each country is a Herfindahl index of the

membership shares of each union confederation in that country. Specifically,
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where i denotes a country and t denotes a year. mijt is the membership figure for the jth union

confederation in country i in year t, while mit is the total union membership for country i in year t.

The index attains its maximum value when there is one union confederation accounting for the

entire union membership in a country. For a given number of union confederations, the index is

smallest when these confederations are of identical size.2

The theoretical motivation for using this Herfindahl index of union concentration is our

belief that nominal wage push is generated by unions who do not internalize the costs that their

demands for higher nominal wages impose on the economy. The lack of coordination and the

resulting wage inflation (which feeds into price inflation if firms practice mark-up pricing) is more

severe in countries where union confederations are numerous, weak and fragmented.  Although

                                                
2 Alternatively, we can combine the measures of union density and union concentration into a single index:
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∑ where itL is the total labor force for country i in year t and every non-unionized worker is treated as

an independent union with a membership of one. However, we believe that union density and union concentration
exert independent effects on our nominal and real variables of interest, and that it is important to distinguish
between these effects.
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wage bargaining in some countries may take place at the industry or firm level rather than at the

national level, industry-level and firm-level unions operate largely under the direction of their

national union confederations, which set wage norms and determine the unions’ posture at the

bargaining table. Union density also plays a part in determining wage inflation: fragmented unions

are more successful in their wage push if the labor force is more highly unionized (so that the

elasticity of demand for a union’s labor is lower).

Conceptually, our measure of union concentration is similar to the Calmfors and Driffill’s

centralization rankings and Bruno-Sachs’ corporatism index. Bruno and Sachs use an index of

‘corporatism’ which arranges countries on a scale of 0 to 4. Corporatism is taken to mean

‘institutionalized negotiation, bargaining, collaboration and accord about wages…between

representatives of the major economic groupings in the society’. The corporatism index is made up

of a subjective one/zero categorization along four dimensions: national rather than plant-level wage

negotiations, power of trade unions vis-à-vis their members; degree of employer organization; and

weakness of shopfloor union representatives.

Calmfors and Driffill (1988) argue that both highly centralized and highly decentralized

wage-bargaining systems are better than moderately centralized systems, which tend to create an

incentive for leapfrogging behavior between well-organized bargaining groups. Translating the

concept of centralization into a number for each country is complicated, however. The authors offer

only a ranking of countries by degree of centralization based on subjective judgement on the levels

of coordination within national union confederations and national employer organizations, as well

as the number of existing central union confederations (and employer federations) and the extent of

their cooperation.
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The advantage of using union concentration over the Calmfors-Driffill and Bruno-Sachs

measures is its objectivity, being mathematically computed from raw data on union confederation

membership. Moreover, union confederation membership figures fluctuate from one year to

another, and new union confederations are occasionally created while some others are dissolved,

thereby making the use of panel data possible. The drawback to the union concentration measure,

however, is that it does not take into consideration the actual level (plant, industry, or national)

where wage bargaining takes place, and may be missing qualitative information captured by the

other indices. For example, our measure has particular difficulties with the UK. The UK appears to

have high union concentration since there is only one national union confederation (the Trade

Union Congress), although in reality the wage negotiations take place at the plant level, and are

largely informal, fragmented, and autonomous. Wage push is thus a significant problem in the UK,

although it would not appear to be so just by looking at its degree of union concentration. This

problem is addressed by including dummy variables for national-level and firm-level wage

bargaining. 3

The data in our panel spans the years 1971 to 1985, encompassing the two OPEC shocks,

which produced strikingly different inflationary and unemployment responses between the 10

OECD countries in our sample. They are thus advantageous in highlighting any potential

repercussions of labor market and wage bargaining structures on macroeconomic performance.

In our sample of 10 OECD countries, the correlation coefficient between our union

concentration measure and the Bruno-Sachs corporatism index is 0.227 (0.462 with the UK

excluded), while the correlation coefficient between our measure and the Calmfors-Driffill

                                                
3 The national-level wage bargaining dummy takes on a value of “1” for the Scandinavian countries in the sample:
Denmark, Norway, and Sweden. The firm-level dummy is zero for all countries except Switzerland and the UK.
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centralization ranking is 0.463 (0.634, UK excluded). The rankings of the ten countries according to

each of the three indices are given in Table 1.

TABLE 1
Centralization, Corporatism and Union Concentration Rankings

for 10 OECD countries, 1971-85.

Index Union Centralization Corporatism
Concentration (Calmfors-Driffill) (Bruno-Sachs)

Ranking
_______________________________________________________________
1 Austria Austria Austria
2 (UK) Norway Germany
3 Germany Sweden Netherlands
4 Denmark Denmark Norway
5 Norway Germany Sweden
6 Sweden Netherlands Denmark
7 Italy France Switzerland
8 Netherlands UK Italy
9 Switzerland Italy UK
10 France Switzerland France

The sample statistics for our panel of 10 countries with data spanning 1971 and 1985 are

shown in Table 2. (The statistics for each country are displayed in plots at the end of the paper.) The

mean for the measure of central bank independence was 0.409 with a standard deviation of 0.181.

The mean union density across countries and time was 0.5048 with an overall standard deviation of

0.1927. The mean union concentration (the Herfindahl index) was 0.539 with a standard deviation

of 0.219. Finally, the average inflation rate (again across countries and time) was 8.65 percent with

a standard deviation of 4.22 percent. The third column in the table shows the decomposition of the

standard deviation of each variable into its time-series and cross-section components. We can see

that the cross-country variations in CBI, union density and union concentration dominate the across-

time variations in our sample.
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TABLE 2
Sample statistics for 10 OECD countries, 1971-85.

Number of observations=149 (including UK)

Statistic Mean                 Std. Dev.4 Min. Max.
Overall [Across time,

Variable Across countries]
__________________________________________________________________

Central bank inde- 0.409 0.181 [0, 0.170 0.690
pendence (CBI) 0.190]
Union density 50.48 19.27 [3.30, 14.50 91.60

20.04]
Herfindahl index of 0.541 0.222 [0.024, 0.220 1.000
union concentration 0.233]

Consumer price 8.65 4.22 [3.10, 2.20 24.30
Inflation (%) 3.46]
__________________________________________________________________

Statistic CBI Average Average Average
union union CPI
density concen- inflation

Country tration (%)
________________________________________________________________
Austria 0.61 0.59 1.00 5.81
Denmark 0.50 0.65 0.55 9.24
France 0.24 0.19 0.26 9.66
Germany 0.69 0.40 0.68 4.68
Italy 0.25 0.49 0.40 14.06
Netherlands 0.42 0.36 0.35 6.27
Norway 0.17 0.61 0.53 8.63
Sweden 0.29 0.80 0.48 9.17
Switzerland 0.64 0.32 0.34 7.17
UK 0.27 0.50 0.82 11.61

Sources: OECD Handbook (various issues); Cukierman, Webb, and Neyapti (1992); Visser (1989)

The simple, partial relationships between inflation and union density, inflation and union

concentration, as well as between union density and union concentration, are shown in Table 3 and

are plotted in Figures 1a, 1b, and 1c respectively. These figures indicate a strong positive

                                                
4 The purpose of the classification is to distinguish between the (simple) average over time of the standard deviation
across countries in each year from the (simple) average across countries of the standard deviation over time for each
country. As we can see, most of the variations in the data come from the cross section rather than the time series
component of the panel.
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relationship between union density and union concentration (meaning that countries with low rates

of unionization have fragmented union confederations), a weak negative relationship between union

concentration and inflation (as predicted by our theory), and a relatively poor fit in the union density

versus inflation plot.5

TABLE 3
Correlation coefficients between variables for 10 OECD countries, 1971-85.

Variable CBI Union Union CPI
density concen- inflation

tration
____________________________________________________________________

Central bank independence 1.000 -0.140 0.324 -0.467
(0.0) (0.089) (.0001) (.0001)

Union density -0.140 1.000 0.354 0.137
(0.089) (0.0) (.0001) (0.095)

Herfindahl index of 0.324 0.354 1.000 -0,149
union concentration (.0001) (.0001) (0.0) (0.069)

Consumer price inflation (%) -0.467 0.137 -0.149 1.000
(.0001) (0.095) (0.069) (0.0)

_____________________________________________________________________
In parenthesis: Prob > |R|under H0: Rho=0

                                                
5 An example of an earlier study using union density as an explanatory variable for macroeconomic performance is
Freeman (1988). In his paper, Freeman examines the effects of union density and wage dispersion on the rates of
employment and unemployment. He findings suggest that, once wage dispersion and output are controlled for,
union density does not play a significant additional role in explaining employment and unemployment. However, he
does not study the effects of union density and wage dispersion on wage and price inflation.
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Fig 1a. Plot of Inflation Against Union Density
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III. Model Specifications

In using panel data, we are able to explore how cross-country differences and time series variations

in central bank independence and union variables affect inflation and unemployment. To investigate

how pure cross-country differences impact inflation, we can regress the average inflation rate for

each country on their CBI index, and their average union density and concentration values. This is

the “between regression”:

       
i

iiiii UCONCUDENUDENSCBIINFLATION εββββα +++++= *2*** 4321

where INFLATION i  is the average inflation rate for country i, UDENS i  is the average union

density for country i, and UCONCi  is the average union concentration for that country.

In addition, we can remove time-invariant country-specific effects by using a fixed effects

estimator. These idiosyncratic, country-specific effects encompass both observed variables such as

Fig 1c. Plot of Union Concentration Against 
Union Density
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central bank independence and unobservables such as tastes and preferences for low inflation. This

“within regression” may be written as:

itititit

N

i
iit UCONCUDENUDENSdINFLATION εβββ ++++= ∑ *2** 432

where the d i ’s are country dummies. The estimated parameters indicate how much time variations

in union density and concentration explains the evolution of inflation in each country. Since our

measure of CBI is fixed for each country, it is subsumed in the country fixed effect.

The loss of degrees of freedom arising from using fixed effects estimation can be avoided if

we assume that the country-specific effects are random. The random effects model (implemented by

using generalized least squares) is an appropriate specification if we are drawing the countries in

our sample randomly from a larger population (such as all the OECD countries). In the two-way

error component regression model, we also allow for a time (year) effect to absorb shocks that

impact all countries in the sample in a given year. This in some sense accounts for the

autocorrelation we observe in the inflation data, since in our sample period (1971-85) all the

countries were affected by the two OPEC shocks. The random effects or variance components

model is given by:

itititititiit UCONCUDENUDENSCBIINFLATION εββββλµα +++++++= *2*** 4321

 The validity of the random effects model hinges on the independence of the individual

invariant effects from the other dependent variables and the i.i.d. disturbance term. When the

independence criteria is satisfied, the GLS estimator is BLUE, consistent and asymptotically

efficient, but is otherwise biased and inconsistent. On the other hand, the “within” (fixed effects)

estimator is consistent whether or not the independence criteria is satisfied. Based on these

differences, the Hausman test may be used to discriminate between these two specifications.
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We similarly use the “between”, fixed effects and random effects estimators in the

unemployment regressions.

IV. Empirical Results

4.1 Aggregate Data (OLS Estimation)

Table 4a presents the results from the basic OLS specification. The first column shows the estimates

using all ten countries in the sample while the second column shows the corresponding estimates

when the UK is excluded. In line with many previous studies, greater central bank independence

appears to be associated with lower inflation. The estimated coefficients imply that an increment of

0.10 in the central bank independence measure (which varies between 0 and 1, with the highest

value in this sample attained by Germany (0.69) and the lowest by Norway (0.17)) reduced inflation

by roughly 1% in the full sample and approximately 0.7% in the sample excluding the UK. In both

cases, union density exhibits the inverted U-shape that is predicted by our theory – the estimates for

union density are positive and statistically significant while the estimates for union density squared

are negative and significant. In Fig. 2, we plot the relationship between inflation and union density

with the UK excluded.6 In the full sample, the measure of union concentration has the right sign but

is statistically insignificant at the 10% level. In line with the explanation given earlier concerning

the anomaly in the UK, union concentration becomes significant at 5% (with a t-statistic of –3.25)

when the UK observations are dropped.7

In columns 3 and 4 of Table 4a, we include union coverage (the percentage of the workforce

covered by collective bargaining agreements) first as a substitute for union density (column 3) and

                                                
6 In this plot, we use the estimated coefficients found in column 2 of Table 4. CBI and union concentration are
imputed their mean values to obtain a plausible vertical intercept for the curve.
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then as an additional variable characterizing collective bargaining structures in each country

(column 4). As Flanagan (1999) has pointed out, even in countries where legal extension of

collective bargaining coverage does not exist, union influence will less visibly exceed union

membership to the extent that some nonunion employers adopt wages, benefits and other features of

union contracts to try to pre-empt their employees’ attempts at unionization. Our results show that

union coverage is a poor replacement for union density, and the inclusion of union coverage does

not undermine the explanatory power of union density and union concentration in our inflation

regression.  (In fact, the t-values on union density, union density squared and union concentration

all rise, as can we seen in column 4.)

In the penultimate column of Table 4a, we attempt to control for the aggregate demand and

supply balance in each year for every country in our sample by including a de-trended average

weekly hours-worked variable. The inclusion of this variable is somewhat problematic, however.

Since tax brackets are not indexed to inflation in most countries, higher inflation may reduce the

incentive for working longer hours, making the hours worked variable endogenous. Indeed, the

inclusion of direct or indirect measures of a government’s policy stance (such as the unemployment

rate) will also lead to simultaneity bias. Fortunately, although the hours-worked variable itself is

statistically significant at the 10% level, its inclusion has minimal effect on the explanatory power

of union density and union concentration. Central bank independence, however, has a reduced point

estimate and now becomes statistically insignificant.

Lastly, to address a criticism Flanagan (1999) has made of almost all previous studies, we

control for the impact of imports on the union span of control in product markets with an openness

to trade variable (measured as the ratio of imports to GDP). The openness variable is a potentially

                                                                                                                                                                 
7 From this point on, we will exclude the UK in all subsequent regressions except those reported in section 5.2,
where we reinstate the UK observations but add dummies to account for the level at which wage bargaining takes
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crucial one, since theory clearly predicts that institutional impact should vary with the scope of

international trade. As reported in the last column of Table 4a, the openness variable is highly

statistically significant (with a t-statistic of –5.30), but it does not weaken the impact of the union

variables in any way. In fact, the statistical relationships between inflation and CBI, union density

and union concentration all become stronger (compare the t-values with those in column 2).

The first column in Table 4b repeats the results from the baseline specification excluding the

UK (column 2 in Table 4a). The second column shows that the relationship between CBI and

inflation takes a linear rather than quadratic. In column 3, we see that the estimated relationship

between inflation and union concentration exhibits apparent concavity. However, when we plot the

relationship using the means of all other variables, the concavity appears mild and is very sensitive

to outlying observations in union concentration (specifically those of Austria, where the Herfindahl

index is constant at 1).

In the last column, we report the results obtained when interaction terms between CBI and

union density, union density squared and union concentration are added to the estimated equation.

The interactions of CBI and union density or density squared are statistically insignificant, in

contrast to that between CBI and union concentration, possibly suggesting that a country’s

underlying preferences for inflation are reflected in both its monetary institutions and certain

aspects of its labor market. Compared to the baseline equation in column 1, CBI has a much higher

point estimate (-39.88) but becomes less statistically significant (now only so at the 10% level),

while the t-statistic for union concentration rises slightly in absolute value from –3.25 to –3.54.

Summarizing our initial findings, we showed that inflation is negatively correlated with

central bank independence and union concentration, while there exists a hump-shaped relationship

between inflation and union density. This is related to the finding of  Calmfors and Driffill (1988)

                                                                                                                                                                 
place.
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that there is a hump-shaped relationship between inflation and the degree of centralization of wage

bargaining. 8

TABLE 4A
Inflation, central bank independence, and wage-bargaining structure in 10 OECD countries, 1971-

85.

Dependent variable: annual consumer price inflation (%)
Estimation method: OLS
Countries All No UK No UK No UK No UK No UK
Independent variables

constant 8.57 7.96 13.22 0.83 1.21 8.88
(4.05) (4.15) (5.47) (0.21) (0.30) (5.06)

Central bank inde- -10.09 ** -6.72 ** -8.70 ** -3.66 -3.59 -6.47 **
pendence (-1.86) (-3.42) (-4.13) (-1.49) (-1.45) (-3.62)
Union density 21.86 ** 23.57 ** ------ 32.72 ** 32.33 ** 43.20 **

(2.28) (2.72) (3.37) (3.32) (4.96)
Union density squared -18.02 ** -17.95 ** ------ -24.93 ** -24.64 ** -34.78 **

(-2.11) (-2.33) (-2.98) (-2.94) (-4.53)
Union coverage ------ ------ -0.05 7.36 ** ------ ------

(-0.02) (2.01)
Herfindahl index of -2.91 -6.66 ** -2.34 -11.71 ** -11.64 ** -8.80 **
union concentration (-1.52) (-3.25) (-1.07) (-3.63) (-3.60) (-4.61)
Detrended weekly ------ ------ ------ ------ 6.96 * ------
hours worked (1.88)
Openness (share of ------ ------ ------ ------ ------ -16.01 **
Imports In GDP) (-5.30)
________________________________________________________________________________

                                                
8 By contrast, the theoretical model of Velasco and Guzzo (1998) generates the prediction that inflation and
centralization of wage bargaining are either negatively related (when the elasticity of substitution among different
types of labor is sufficiently small) or exhibit a U-shaped  relationship (when the elasticity is sufficiently large).
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TABLE 4B
Countries          No UK
Independent variables

constant 7.96 6.72 11.33 18.33
(4.15) (2.30) (5.09) (2.87)

Central bank independence -6.72 ** -0.07 -5.41 ** -39.88 **
(-3.42) (-0.01) (-2.75) (-1.68)

CBI squared ------ -7.98 ------ ------
(-0.56)

Union density 23.57 ** 23.85 ** 37.47 ** 46.20
(2.72) (2.74) (3.82) (1.23)

Union density squared -17.95 ** -18.57 ** -27.46 ** -37.54
(-2.33) (-2.38) (-3.34) (-1.11)

Herfindahl index of union -6.66 ** -6.35 ** -34.43 ** -44.79 **
concentration (-3.25) (-2.98) (-3.40) (-3.54)
Union concentration squared ------ ------ 19.82 ** ------

(2.80)
CBI x union density ------ ------ ------ 25.70

(0.21)
CBI x union density squared ------ ------ ------ -11.11

(-0.10)
CBI x union concentration ------ ------ ------ 57.34 **
_______________________________________________________________(2.49)_____________
Notes: Figures in parentheses are t-statistics. ** indicates statistical significance at the 5% level, * indicates significance
at the 10% level. Data on the openness variable in Table 4a from the OECD dataset
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4.2 Robustness Checks with Alternative Estimators

We now report the results obtained by using the various estimators discussed in Section III. As our

measure of central bank independence is time-invariant, and with relatively little time variation in

union density and union concentration, we are concerned that the OLS estimates may be biased

should our observations not be truly independent across time and countries (so that the i.i.d

assumption required for OLS to be consistent is violated). To obtain more conservative estimates of

the impact of CBI and union variables on inflation, we therefore present four alternative estimators.

The first and second are the “between” and “within” (fixed effects) regressions. The third is the

Fuller-Battese implementation of the variance components (random effects) model, where the error

term has a time component, a component unique to a cross section, and an i.i.d. component. Bearing

in mind that serial correlation is often endemic to inflation data, the fourth estimator we look at is

the autoregressive model (using the Parks method), where the error term is assumed to be

autocorrelated. We also allow for heteroscedasticity and for the errors to be contemporaneously

correlated.

In the “within regression” (column 1) where the average inflation rate for each country is

regressed on its CBI and average union density and concentration, CBI is shown to be powerful

explanatory variable for cross-country differences in average inflation rates (with a t-statistic of –

2.24 in a regression with only 9 observations).9 In the fixed effects estimation (reported in column

2), the relatively small time variations in union density turns out to explain much of the fluctuations

in annual inflation rates in the sample. As in the OLS estimates, the relationship between inflation

and union density in the “within regression” is a hump-shaped one (both union density and density

                                                
9 When we replace the union density and density squared variables with union coverage, the t-statistic for CBI rises
in magnitude to –2.60 while union concentration and union coverage itself have t-values of 0.25 and –0.62
respectively.



22

squared have t-statistics greater than 3 in absolute value). Union concentration loses its statistical

significance but retains the expected sign.

In the variance components model, central bank independence loses its explanatory power

for inflation (see column 3 in Table 5). Union density remains statistically significant while density

squared does not, although the signs for both remain correct. More importantly, the union

concentration variable retains the predicted sign and is highly significant. Note that the Hausman

test confirms the validity of the random effects specification. When we turn to the estimates in

column 4, we see that the Parks autoregressive model (which takes into account autocorrelation in

inflation10) validates the robustness of our result that union concentration is negatively correlated

with inflation.  In this instance, central bank independence is significant at the 10% level and is of

the correct sign; union density and density squared retain the predicted signs but become

statistically insignificant. As might be expected, the point estimates for all the explanatory variables

in this specification are smaller in magnitude than those under OLS. Serial correlation tends to

increase the parameter estimates as data points for each country cluster together with regard to

dependent variables like inflation. So countries with high inflation in one year tend to have

persistently high inflation for the rest of the sample period, while the reverse is true for low inflation

countries. Accounting for the serial correlation in the data "spreads out" the data points for each

country, reducing the slope of the line of best fit in the case of a simple regression and the

magnitude of the parameter estimates in a multiple regression. The reduction in the t-statistics may

be explained by the fact that accounting for serial correlation is akin to reducing the number of

independent data points or observations.

                                                
10 When we plot the residuals from the OLS regression (column 2, Table 4), the autocorrelation is highly evident. See
Table 5 for the autocorrelation coefficients in the GLS (Parks) autocorrelation-corrected regression.
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Together these results suggest that central bank independence, union density and union

concentration are all key elements in the inflation puzzle we are attempting to decipher. Their

relative importance, however, vary depending on the specification chosen and the estimator used.

TABLE 5
Inflation, central bank independence, and wage-bargaining structure in 9 OECD countries, 1971-

85.

Dependent variable: annual consumer price inflation (%)
Estimation method: OLS, FE, GLS
All countries except UK

Method “Between” Fixed Random Autoregression
Effects Effects (Parks)
(“Within”) (Fuller-

Independent variables Battese)

Intercept 8.99 ------ 6.13 7.32
(1.49) (1.49) (7.27)

Central bank independence -10.81 ** ------ -2.10 -4.73 *
(-2.24) (-0.40) (-1.90)

Union density 21.75 83.31 ** 27.18 ** 12.65 *
(0.75) (3.89) (1.92) (1.76)

Union density squared -20.62 -52.67 ** -14.46 -8.90
(-0.75) (-3.24) (-1.19) (-1.35)

Herfindahl index of -1.97 -9.47 -12.48 ** -3.52 **
union concentration (-0.40) (-1.12) (-3.07) (-2.32)

Hausman test for random effects model: m value = 4.9373   Prob. > m = 0.1764

Autocorrelation coefficient in Parks estimation: rho =  0.70, 0.52, 0.70, 0.88, 0.74, 0.96, 0.71, 0.38, and 0.51
for the respective countries.
________________________________________________________________________
Notes: Figures in parentheses are t-statistics. ** indicates statistical significance at the 5% level,

   while * indicates significance at the 10% level.

4.3 The Level of Wage Bargaining

While we have stressed the importance of union concentration and union density in explaining

differences in inflation between countries, we have implicitly assumed that wage bargaining takes

place at the same level in all countries. We have already seen this assumption causes serious
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problems in the case of UK, where union concentration is high (with a single union confederation)

but actual wage bargaining takes place at the level of the firm. This poor coordination and

synchronization of wage bargains predictably lead to the relatively high inflation rates observed in

the UK.

One obvious way of controlling for these differences in the level at which wage bargains take

place is to include dummies for national-level bargaining and firm-level bargaining, with industry-

level bargaining as the default. Our prediction is that national-level bargaining increases

synchronization and improves coordination between unions, thereby reducing the incidence of

leapfrogging and reducing wage and price inflation. The opposite prediction is made for firm-level

bargaining. In our sample of 10 countries, unions and firms engage in industry-level bargaining in 5

countries. In the Scandinavian countries (Denmark, Norway and Sweden) wages bargains are made

at the national level, while Switzerland and UK are characterized by firm-level bargaining. (For

more details, refer to Appendix A.)

Table 6 shows the result of including wage bargaining level dummies. Note that we are using

the random effects model, estimated by generalized least squares with the Fuller-Battese method.

Comparing the estimates shown in column 1 and 2, we see that the inclusion of the bargaining level

dummies increases the point estimates and the statistical significance of all the explanatory

variables. Central bank independence, union density and union concentration now become

significant at the 5% level The dummy variables for national-level and firm-level wage bargaining

have the expected sign and the one for national-level bargaining is highly significant (with a t-

statistic of –2.90). These results are qualitatively unchanged when we switch to the Parks

autoregression model (see column 3). Relative to industry-level bargaining, bargaining for wages at

the national level improves inflation outcomes while bargaining at the firm level has deleterious
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effects on price stability. In summary, accounting for the level at which wage bargains take place

strengthens, rather than weakens, our results.

TABLE 6
Inflation, central bank independence, and wage-bargaining structure, and

the wage bargaining level in 10 OECD countries, 1971-85.

Dependent variable: annual consumer price inflation (%)
Estimation method: GLS – Fuller-Battese, Parks

Countries             All (including UK)
Independent variables       Fuller-Battese Parks

Intercept 6.95 6.78 6.06
(1.59) (1.69) (3.71)

Central bank independence -6.72 -10.92 ** -10.37**
(-1.34) (-2.38) (-3.96)

Union density 21.85 31.54 ** 33.98**
(1.39) (2.07) (5.14)

Union density squared -9.67 -11.03 -19.81**
(-0.72) (-0.87) (-3.82)

Herfindahl index of union -6.98 * -8.59 ** -6.91**
concentration (-1.79) (-2.37) (-5.01)
Dummy for national-level ------ -6.83 ** -5.11**
Bargaining (-2.90) (-4.21)
Dummy for firm-level bargaining ------ 1.54 1.52

(0.77) (1.45)

Hausman test for random effects model in column 2: m value = 1.3410   Prob. > m = 0.7194
________________________________________________________________________
Notes: Figures in parentheses are t-statistics. ** indicates statistical significance at the 5% level,

   while * indicates significance at the 10% level.

4.4 Low vs. High-Union Concentration Countries

Table 7 presents the results obtained when the sample of 9 countries (UK excluded) is divided into

3 groups of equal size with high, medium, and low union concentration. Table 8 shows how these

groups differ with regard to the key variables. The results indicate that there are surprisingly

significant differences in the relationships between inflation, CBI and union density among the

three groups.
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In the first column of Table 7, we hypothesize that the effect of central bank independence on

inflation differs between groups11. For the group of countries with high union concentration, greater

central bank independence is associated lower inflation while union density has no significant

explanatory power for inflation. For the group with medium union concentration, CBI is significant

but has the wrong sign (with the estimates suggesting that greater CBI is associated with higher

inflation). This points to the possibility of simultaneity in the relationship between inflation and

CBI, with countries in this group who are suffering from high inflation perhaps choosing to institute

greater independence in their central banks. Union density is significant at the 10% level while

density squared is significant at 5%. Finally, for the group of three countries with relatively low

degrees of central bank independence, union density and density squared are significant factors in

explaining inflation while central bank independence is not.

In the second column, we postulate that the relationship between CBI and inflation not only

varies across the three groups, but it is quadratic in nature. The results indicate that there is a U-

shaped relationship between CBI and inflation in the low-concentration group, in contrast to the

hump-shaped relationship in the medium-concentration group. There is no statistically significant

relationship between CBI and inflation in the high-concentration group.

In column 3, we present the results from our random effects / variance components model

estimated by GLS using the Fuller-Battese method. As in Table 5, CBI has little explanatory power

for inflation once we take into account country-specific (random) effects, although CBI now has the

predicted sign for all three groups. The point estimates for union density and density squared

becomes considerably larger for the medium and high concentration groups, and so do their

corresponding t-statistics. The qualitative relationships between union density and inflation,

                                                
11 An alternative specification with the restriction that CBI has a common effect on all three groups of countries was
rejected by an F-test on the restriction.
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however, are unchanged from the OLS case: inflation and union density exhibit a hump-shaped

relationship in the medium concentration group, an U-shaped relationship in the low concentration

group, and no relationship in the high concentration group.

TABLE 7
Inflation, central bank independence, and wage-bargaining structure in 9 OECD countries

(excluding UK), 1971-85.

Dependent variable: annual consumer price inflation (%)
Estimation method: OLS, GLS (Random Effects Model)

Countries               All except UK
               Specification

Independent Variables     1 (OLS) 2 (OLS) 3 (GLS)

Hi (dummy for high density group) 37.98 94.12 55.81
(1.94) (-0.58) (0.94)

Hi x CBI -39.77 **  -350.02 -43.28
(-2.19) (-0.76) (-0.63)

Hi x CBI squared ------ 284.79 ------
(0.67)

Hi x union density -17.95 59.45 -73.66
(-0.56) (0.50) (-0.88)

Hi x density squared 7.84 -45.45 54.28
(0.32) (-0.55) (0.93)

Med (dummy for medium density group) -20.18 -289.49 ** -39.35
(-1.29) (-6.08) (-1.57)

Med x CBI 52.31 ** 214.20 ** -37.12
(3.70) (6.03) (-0.39)

Med x CBI squared ------ -4918.67 ** ------
(-5.89)

Med x union density 73.02 * 160.70 ** 137.19 **
(1.72) (4.10) (4.96)

Med x density squared -65.19 ** -91.48 ** -68.59 **
(-2.05) (-3.31) (-3.55)

Lo (dummy for low density group) 26.12 ** 43.48 ** 25.74 *
(3.26) (5.13) (1.77)

Lo x CBI 2.11 -160.07 ** -0.66
(0.43) (-3.45) (-0.02)

Lo x CBI squared ------ 165.31 ** ------
(3.50)

Lo x union density -135.02 ** -57.41 -135.07 **
(-1.99) (-0.92) (-3.04)

Lo x density squared 219.12 * 163.34 236.83 **
(1.90) (1.63) (3.39)

________________________________________________________________________
Notes: Figures in parentheses are t-statistics. ** indicates statistical significance at the 5% level,

   while * indicates significance at the 10% level.



28

TABLE 8
Characteristics of high, medium and low union concentration groups.

Variables Average Average Average Average      Av
CBI inflation union union unem-

(%) density concen- ploy-
Group tration   ment

(%)
___________________________________________________________________________

High concentration 0.60 6.58 0.57 0.74 5.63
(Austria, Denmark, Germany)

Medium concentration 0.24 10.62 0.65 0.47 3.78
(Italy, Norway, Sweden)

Low concentration 0.43 7.70 0.29 0.31 5.18
(France, Netherlands, Switzerland)

V. Union Variables and Unemployment

In the preceding sections, we showed that union density and union concentration are important

determinants of a country’s inflationary experience. Other studies, such as Bleaney (1986), have

concluded that wage institutions also affect the unemployment rates of countries. The argument

made is that the degree of centralization of wage negotiations affects the extent to which unions

push for higher real wages. With higher real wages, the quantity of labor demanded by firms fall,

leading to lower output and employment levels and higher unemployment rates. In addition, the

degree of central bank independence may be expected to influence the stance of monetary policy in

each country. An independent central bank presumably has a freer hand in restraining inflation by

pursuing a tight money policy. Unlike politicians who have to answer to an electorate usually more

concerned with jobs than inflation, independent central bankers face little political pressure to keep

unemployment low at the expense of price stability. An alternative way of thinking about it is that

union variables shift the Phillips curve for each country, while CBI determines the point it is at on

the curve.
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Table 9 shows the impact of central bank independence and union variables on the annual

unemployment rate for 9 OECD countries (UK excluded). In the random effects model without

interaction terms (column 1), we see that there is no relationship between unemployment and CBI.

Unemployment exhibits a U-shaped relationship with union density and a positive relationship with

union concentration. The U-shaped result is counter-intuitive, since we expect coordination failure

in wage setting to be most acute at an intermediate level of unionization for the same reason as that

for inflation. At intermediate levels of union density, unions are most likely to push for higher

nominal wages, which results in higher real wages and unemployment for any given amount of

accommodation by the central bank (proxied here by CBI). The positive relationship between

unemployment and union concentration may perhaps be explained by the rise in the monopsonistic

power of unions to set higher real wages for insiders as they become more concentrated. This effect

apparently dominates the salubrious effect higher union concentration has on coordination in wage

bargaining12. These results are broadly unchanged when we switch from the random effects model

to the Parks autoregression model (see column 3).

 The results (shown in column 2) are somewhat different when interaction terms between

central bank independence and union density, density squared and union concentration are included.

The interactions between CBI and union density are statistically significant while that between CBI

and union concentration is not. We see that again CBI has no statistically significant impact on

unemployment, while greater union concentration raises unemployment (t-statistic = 2.07). Unlike

the results in column 1, there is now strong evidence of a hump-shaped relationship between union

                                                
12 More concentrated union confederations should have greater concern about the decrease in employment that
results from their raising real wages, since the unemployed are less likely to be absorbed by other industries /
unions. Fragmented unions, on the hand, may not worry about the employment effects of their wage push, since
those not employed could be assumed to be able to find employment and membership in one of the many other small
union confederations.
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density and unemployment. Calmfors and Driffill (1988) and Bleaney (1986) have found a similar-

shaped relationship between centralization of wage bargaining and unemployment.

In column 4, we report the estimates of the unemployment regression when we include three

measures of the unemployment benefit system. These systems vary widely across our sample

countries: barely existent in Italy, generous but fixed term in the Scandinavian countries, and

generous and long-term or indefinite in much of continental Europe. We predict that more generous

unemployment benefits will result in higher unemployment rates through their impact on the

unemployed’s incentive to undertake serious job search. Our results indicate that a higher

replacement ratio (unemployment benefits as a fraction of the recipient’s earnings in his/her last

job) raises unemployment. Similarly, greater expenditure on unemployment benefits per

unemployed person (as a percentage of output per worker) increases the unemployment rate.

However, the duration of unemployment insurance appears to have no discernible impact on

unemployment.
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TABLE 9
Unemployment, central bank independence, and wage-bargaining structure

in 10 OECD countries, 1971-85.

Dependent variable: annual unemployment rate (%)
Estimation method: GLS

Countries          No UK
Independent variables ß  Fuller-Battese à ß        Parks      à

Constant 14.81 9.01 10.47 12.90
(4.21) (1.49) (5.50) (5.14)

Central bank independence -6.06 16.04 -3.87 ** -6.17 **
(-1.11) (0.97) (-2.29) (-3.30)

Union density -46.24 ** 4.27 -28.73 ** -35.13 **
(-5.10) (0.21) (-4.62) (-5.06)

Union density squared 35.59 ** -46.78 ** 23.49 ** 24.79 **
(4.79) (-2.73) (4.70) (4.43)

Union concentration 8.63 ** 14.32 ** 2.87 ** 3.63 **
(2.97) (2.07) (2.07) (2.80)

CBI x union density ------ -130.74 ** ------ ------
(-2.37)

CBI x union density squared ------ 206.45 ** ------ ------
(4.48)

CBI x union concentration ------ -19.51 ------ ------
(-1.19)

Replacement ratio (in 1985) ------ ------ ------ -4.29 **
(-2.12)

Unemployment insurance ------ ------ ------ 0.28
duration (in 1985) (0.36)
Benefit expenditure ------ ------ ------ 14.93

(3.12)
________________________________________________________________________
Notes: Figures in parentheses are t-statistics. Data on replacement ratio, duration of unemployment insurance
and expenditure on benefits per unemployed person (as % of output per worker) from OECD, Employment
Outlook , Sept. 1988.

VI. CBI and the Impact of Union Variables on Macroeconomic Outcomes

We now investigate how differently union variables impact inflation and unemployment in

countries with low central bank independence vis-à-vis those with high central bank independence.

The countries classified as the high CBI group are Germany (with a CBI measure of 0.69),
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Switzerland (0.64), Austria (0.61), Denmark (0.50) and the Netherlands (0.42). The low CBI group

comprises Norway (0.17), France (0.24), Italy (0.25) and Sweden (0.29). On average, the countries

in the high CBI group had more concentrated union confederations, and experienced lower inflation

but higher unemployment (as might have been expected).

From Table 10, we observe that union density has a similar impact on inflation in both groups

of countries. However, union concentration has a much stronger impact on inflation in countries

with high CBI. This result is in conflict with the intuition that coordination between unions matter

more when the central bank is incapable of keeping inflation low by itself. As with all regressions

using the random effects estimator, CBI has no statistically significant impact on inflation for either

group.13

The estimates presented in Table 11 indicate that an increase in CBI has little impact on

unemployment for countries with already high CBI but a positive impact (significant statistically at

the 10% level) for those with low CBI. Union density exhibits a U-shaped relationship with

inflation in the high CBI group and a negative relationship in the low CBI group. Greater union

concentration results in higher unemployment for both groups of country. This may be attributable

to the “monopsony” effect dominating the “coordination” effect, as explained previously.

                                                
13 The Parks autoregressive model yields similar results for CBI and union density. Union concentration , on the
other hand, exerts a greater effect on inflation for countries with low CBI (estimates not shown).
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TABLE 10
Inflation, central bank independence, and wage-bargaining structure

in 10 OECD countries, 1971-85.

Dependent variable: annual CPI inflation rate (%)
Estimation method: GLS (Random Effects Model)

Countries High CBI Low CBI
Independent variables

constant -3.17 -2.89
(-0.53) (-0.18)

Central bank independence 3.41 10.96
(0.69) (0.19)

Union density 40.45 30.90
(1.87) * (1.60)

Union density squared -26.11 -18.18
(-1.40) (-1.15)

Herfindahl index of -8.27 0.89
union concentration (-3.15) ** (0.07)
________________________________________________________________________
Notes: Figures in parentheses are t-statistics.

TABLE 11
Unemployment, central bank independence, and wage-bargaining structure

in 10 OECD countries, 1971-85.

Dependent variable: annual unemployment rate (%)
Estimation method: GLS (Random Effects Model)

Countries                    High CBI                         Low CBI
Independent variables

constant 36.24 1.01
(4.00) (0.17)

Central bank independence -20.13 34.43 *
(-1.41) (1.65)

Union density -93.58 ** -23.55 **
(-7.19) (-3.17)

Union density squared 82.04 ** 5.47
(8.02) (0.89)

Herfindahl index of 5.28 12.71 **
union concentration (1.63) (2.41)
________________________________________________________________________
Notes: Figures in parentheses are t-statistics.
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VII. Conclusion

In this paper, we have investigated the impact of central bank independence, union density and

union concentration on inflation and unemployment in a macroeconomic environment characterised

by severe negative aggregate supply shocks and their aftermath.

While previous studies in this field have used subjective measures of centralization and

corporatism to capture the degree to which a country’s wage setting institutions ameliorate the

effects of coordination failures, we devised a Herfindahl index of union concentration which is

more objective and captures much of the subtleties inherent in the phenomena under study. Other

variables used to characterize the labor market institutions in a country are union density and the

level at which wage bargaining takes place.

Our results using a panel from 10 OCED countries (1971-85) show that, controlling for

central bank independence, union density and union concentration have little effect on

unemployment but have a significant impact of price inflation. There exists a hump-shaped

relationship between union density and inflation, and a negative relationship between union

concentration and inflation. These results are mostly robust across different estimators (ordinary

least squares, fixed effects, and feasible generalized least squares) and across various assumptions

about the structure of the error terms. Similarly, taking into account the different levels at which

wage bargaining takes place across countries only strengthened our findings. Moreover, we find that

the relative importance of central bank independence and union density in explaining inflation rates

varies considerably across countries grouped by their levels of union concentration.

Turning our attention to unemployment, we find a possibly positive relationship between

central bank independence and unemployment, a non-linear relationship between union density and

unemployment, and a positive relationship between union concentration and unemployment. As in
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the case of inflation, the impact of union variables on unemployment varies with the independence

of the monetary authority.
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