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The world economy today is vastly different from the 1930’s (…).

Economics is very different, too. Both the science and its subject

have changed, and for the better, since World War II. But there

are some notable constants. Unemployment and inflation still pre-

occupy and perplex economists, statesmen, journalist, house-

wives, and everyone else.

Inflation and Unemployment

J. Tobin (1972)

1. INTRODUCTION

Wage rigidity (nominal and real) is associated with labour market frictions that prevent the normal ad-

justment of wages to labour demand. Firms’ ability to accommodate to disturbances in the demand for

their products is limited by wage rigidity. As opposed to wage flexibility, a rigid wage framework may

lead to an adjustment that generates unemployment. Wage rigidity in the labour market is often

pointed out, with varying emphasis, as one of the reasons that contribute to explain the higher level of

unemployment in the European Union vis-à-vis the Unites States (Solow, 2000).

In the context of nominal wage rigidity (resistance to nominal wage decline) and low productivity

growth, a low inflation regime, as recently experienced by developed economies, contributes to reduce

firms’ wage accommodation ability, in real terms, being associated with wages and unemployment

higher than in the flexible wage situation (Akerlof et al. 1996). Real wage rigidity (resistance to a wage

growth below the inflation rate or the bargaining reference value) has also been attracting increasing

attention. In New Keynesian literature, the presence of real rigidity helped to a better understanding of

both the dynamics behind the traditional trade-off between inflation and unemployment, and inflation

persistence or inertia (Blanchard and Galí, 2007). At the microeconomic level, one of the stylised facts

of firms’ behaviour, as regards price setting, identified within the scope of the Inflation Persistence Net-

work (IPN),1 is the lower frequency of price adjustments – more persistent prices – in more labour-in-

tensive firms and thus in firms potentially more exposed to wage rigidity constraints (Álvarez et al.

2005).

In addition to the important consequences for price setting and for inflation and unemployment dynam-

ics, the growing attention paid to the wage rigidity issue is also associated with significant improve-

ments in data collection techniques, both at the firm and individual level. The existence of longitudinal
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databases containing information on wages and on different characteristics of workers and firms pro-

pelled the development of a new strand of the literature on wage rigidity, based on microeconomic

data, which includes the works associated with the International Wage Flexibility Project (IWFP) (Dick-

ens et al. 2007 and Du Caju et al. 2007, for instance).

The use of disaggregated data for the analysis of wage rigidity allows avoiding some of the caveats of

macroeconomic approaches. In particular, when considering aggregate information for analysing the

cyclical developments of wages, the evidence from these approaches is contaminated by the difficul-

ties associated with aggregating the behaviour of heterogeneous agents. An example of these aggre-

gation problems is the decrease in the weight of workers receiving lower wages (possibly less skilled

workers), in the cyclical downturns, inducing a positive bias in aggregate wages (Abraham and

Haltiwanger, 1995).

The microeconomic approach allows not only the analysis of the composition effects of the labour

force, but also the construction of indicators of nominal and real wage rigidity based on the distribution

of wages and wage changes. The methodology developed by the IWFP for calculating the rigidity mea-

sures is precisely based on the distributions of wage changes. In this case, nominal wage rigidity is as-

sociated with the share of workers with nil wage change, who would experience a wage cut, in the

absence of rigidity. In turn, real wage rigidity refers to the share of workers with wage changes close to

the expected inflation rate (or the bargaining reference value) who would experience a lower wage

growth, in the absence of rigidity.

This article aims to describe and assess nominal and real wage rigidity in the Portuguese economy, by

using the methodology developed within the scope of the IWFP. Extending the analysis of Portugal

(2006)2, this article also evaluates the impact of the breakdown by activity sector and firm size on rigid-

ity measures, as in Messina et al. (2008). Though bearing in mind the sectoral heterogeneity, some

emphasis is laid on the textile sector, in order to illustrate the importance of the composition effects in

the labour force. The longitudinal database used was made available by Instituto de Informática (II)

(Portuguese social security data-processing office) and covers the period from 2001 to 2007.

This article proceeds as follows. Section 2 describes the database and presents an analysis of wage

developments in the different activity sectors over the period considered. Then, after a brief presenta-

tion of the IWFP methodology for the calculation of the rigidity measures, the results obtained for the

total economy (Section 3.1) and for the different activity sectors (Section 3.2) are reported. In particu-

lar, the case of the textile sector is looked at in more detail (Section 3.2.1). Finally, Section 4 concludes.

2. DATA

In this article it was used a longitudinal database made available by Instituto de Informática (Portu-

guese social security data processing office), which includes all workers who paid contributions to the

social security general regime, covering the period from 2001 to 2007. One of the advantages of using

this database is related to its administrative nature (in this case, registers of social security contribu-

tions). Usually, the information in administrative databases is seen as more reliable, being less prone

to measurement errors in wages (such as reporting or rounding errors) (Du Caju et al. 2007).

In addition to wages, which refer to the values reported each year in October, this database also con-

tains other variables, namely the number of days worked in a month, job tenure, and variables referring

to some characteristics of workers (such as gender, age, worker status – employees, self-employed or
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other) and firms (for instance, region and size), covering all activity sectors. Monthly wage data may fall

into four categories: permanent, variable, vacation and Christmas bonuses and other pay.

To increase comparability, the initial database was restricted to the employees that reported perma-

nent wages not inferior to the minimum wage and worked a full month.3 These workers are, on aver-

age, approximately 1.8 million and are mostly concentrated in the services sector, a fact that illustrates

the tertiarisation process of the Portuguese economy (Table 1). In line with the gradual population age-

ing, the employees considered show a slightly positive trend in both age and job tenure. The wages of

this group of workers (i.e. the permanent compensation per worker) had relatively stable develop-

ments, particularly in the last four years of the sample (Chart 1).

However, the apparent stability at the aggregate level masks relatively differentiated developments at

the sectoral level. Except for the services sector, which follows more closely the total economy, the

wage developments in the other sectors were more volatile. In terms of contributions to the wage

change, the services sector contributed the most to the annual rate of change of wages over the period

2002-2007 (Chart 2). This reflects not only the evolution of wages in this sector but also its weight on

total employment, in the sample used, which has been increasing, being approximately 46 per cent, on

average, over the period analysed. At a more disaggregated level, the sectors which contribute the

most to wage developments in services are the “Wholesale and retail trade” and the “Real-estate activ-

ities, renting and leasing, and business services” (Chart 3).

The contribution to the wage developments of the aggregate “Other” is also associated with an in-

crease in the weight, in terms of total employment, of sectors such as “Public administration”, “Health”

and “Education”.4 Conversely, the manufacturing sector has been loosing weight, accounting for about

24 per cent, on average, of total employment. This is reflected in the small contribution of this sector to

the annual rate of change of wages in the total economy over the period considered. It is worth stress-

ing that “Textiles and textile products; leather, leather products and footwear” sector had a positive

contribution to the annual rate of change of wages in manufacturing over the last two years of the sam-

ple, in spite of gradually loosing weight in terms of employment – which is probably one of the most visi-
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Table 1

DESCRIPTIVE STATISTICS

2001 2002 2003 2004 2005 2006 2007

Number of workers 1 689 213 1 692 594 1 822 972 1 858 169 1 895 943 1 926 282 1 988 824

Weight (per cent)

Manufacturing industry (a) 27.6 26.5 24.9 24.0 23.1 22.5 21.7

Construction 10.5 10.6 10.0 9.9 9.9 9.7 9.9

Services 45.1 45.7 46.1 46.6 46.8 46.9 47.1

Other (b) 16.8 17.2 19.0 19.5 20.2 20.9 21.3

Average age (years) 36.5 36.7 37.1 37.3 37.6 37.8 38.1

Average tenure (months) 61 63 65 67 69 71 71

Sources: II and own calculations.

Notes: Data refer to employees with a declared permanent wage not below the minimum wage, who worked a full month and for whom there is information for the several variables con-

sidered. (a) Includes “Electricity, gas and water supply”. (b) Includes the following activity sectors: “Agriculture”; “Fishing”; “Mining and quarrying”; “Manufacture of coke and refined petro-

leum products”; “Manufacture of chemicals and chemical products, rubber and plastic products”; “Financial and insurance activities”; “Public administration”; “Human health”; “Education”;

and “Other”.

(3) Additionally, the analysis was restricted to individuals for whom there was information available for different variables, such as gender, age, type of wage,

activity sector and job tenure.

(4) It is worth noting that these sectors only include individuals not belonging to the Caixa Geral de Aposentações (Portuguese public pension scheme).



ble signs of the important change in the structure of sectoral employment undergone by the

Portuguese economy in the recent years (Chart 4).

From the database obtained after imposing the above-mentioned restrictions, for calculating the rigid-

ity measures a 10 per cent random sample of the employees who have at least one register over the
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Chart 1
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Notes: (a) Includes “Electricity, gas and water supply”. (b) Includes the following activity

sectors: “Agriculture”; “Fishing”; “Mining and quarrying”; “Manufacture of coke and refined
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Chart 2
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sectors: “Agriculture”; “Fishing”; “Mining and quarrying”; “Manufacture of coke and refined
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“Education”; and “Other”.

Chart 3
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Note: The “Wholesale and retail trade” sector includes repairs. The “Real estate” sector

includes renting and business activities.

Chart 4
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period 2001-2007 was selected. Following the IWFP methodology, which analyses wage changes that

are not influenced by worker mobility (Dickens et al. 2007), this sample was restricted so as to only in-

clude the individuals who worked for at least two consecutive years in the same firm. Comparing wage

changes of workers who stayed in the same firm for at least two consecutive years (for instance 2006

and 2007) with new recruitments, it seems that mobility leads, on average, to higher wage increases

(0.083 compared to 0.046). However, wage changes of new recruitments are much more volatile

(standard deviation of 0.286 vis-à-vis 0.119), which is in line with the results obtained by Du Caju et al.

(2007) for Belgium.5

3. WAGE RIGIDITY MEASURES

The IWFP methodology for calculating the wage rigidity measures is based on the analysis of wage

change distributions, obtained from databases with information broken down by individual. According

to this methodology, the nominal rigidity concept is associated with the share of workers who have nil

wage change and would see their wages fall in the absence of rigidity. In turn, real rigidity reflects the

share of workers whose wage change is close to expected inflation (or to the bargaining reference

value), but would be lower in the absence of rigidity.

In a nutshell, the rigidity measures result from comparing the actual distribution of wage changes with a

theoretical distribution that tries to reflect a flexible wage scenario (assumed to be a symmetric Weibull

distribution). The higher the concentration in the nil wage change of the actual distribution vis-à-vis the

theoretical distribution, the greater the evidence in favour of nominal rigidity and, hence, the higher the

measure of nominal rigidity calculated according to the IWFP methodology. Similarly, the higher the

concentration of the actual distribution, vis-à-vis the theoretical distribution, in a wage change close to

the expected inflation (or the bargaining reference value), the greater the evidence in favour of real ri-

gidity, and the higher the value of the measure.6

The calculation procedure of these rigidity measures makes it possible to obtain simultaneously nomi-

nal and real rigidity measures, as well as the reference value for the real rigidity.7 However, in the years

for which this reference value is relatively low, close to zero, the best identification conditions for the

two types of rigidity cease to occur, making it more difficult to distinguish between nominal and real

rigidity.

Moreover, in case any measurement errors are detected, the procedure for calculating the rigidity

measures, developed by the IWFP, tries to purge these errors from the wage change distribution, by

computing a new distribution, known as the “true distribution”, which takes the place of the empirical

distribution in the comparison with the theoretical distribution.8

3.1. Total economy

In Portugal, the wage-setting procedure is mainly determined by three thresholds: first, the lower limit

is defined, at the national level, through the legal mechanism of the minimum wage; second, since the

1950s, the impossibility of cutting nominal wages is enshrined in the law; finally, in the context of wage

bargaining, the vast majority of the lower limits of wages for each professional group are defined by
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(5) Results remain qualitatively unchanged in the other years of the sample.

(6) For a more detailed description of the IWFP methodology, see Dickens et al. (2007).

(7) It should be noted that the reference value for calculating the real wage rigidity may not coincide with the expected inflation rate.

(8) The detection of measurement errors is based on the analysis of the wage change autocorrelation. Positive changes followed by negative changes are

assumed to be a sign of the existence of measurement errors (for further details, see Dickens et al. 2007).



sectoral agreements (firm agreements are the exception). Hence, there is not an automatic wage

indexation mechanism.

As expected, the distributions of both wages and wage changes reflect these thresholds.9 On the one

hand, in 2007 the distribution of wages in the total economy shows a mode in wages equal to, or very

close to, the minimum wage. In this year, approximately 7 per cent of workers reported wages equal to

the minimum wage (€ 403), which corresponds to about 45 per cent of the average wage (Chart 5).

On the other hand, the empirical distribution of wage changes shows only a small fraction of negative

nominal changes and a very high concentration on the nil change, confirming the resistance to nominal

wage declines (nominal rigidity) (Chart 6). Furthermore, the existence of a second mode in the ex-

pected inflation rate and a smaller concentration in rates immediately below are evidence in favour of

real wage rigidity.10

Comparing the empirical distribution with the “true” distribution, it can also be concluded that the differ-

ences between both distributions are virtually nil, thus confirming that measurement errors are more

limited in administrative databases.

The indications given by the histograms are confirmed by the results of the nominal and real wage ri-

gidity measures (Chart 7).11 As expected, the nominal rigidity indicator is high throughout the period

analysed. On average, about 63 per cent of the individuals who would have a nominal wage cut, in the

absence of rigidity, have instead nil wage changes. This result not only is influenced by the legal frame-

work associated with the existing barriers to nominal wage cuts, but is also related to the fact that, even

in the absence of legal constraints, firms tend to avoid nominal wage cuts for motivation reasons

(Bewley, 2002).

Banco de Portugal | Economic Bulletin

Autumn 2008 | Articles

192

Chart 5
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Note: About 7 per cent of employees declared a wage equal to the minimum wage (403

euros) and approximately 11 per cent of employees declared a wage lying in the interval

between the minimum wage and up to more 10 euros.

Chart 6
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(9) The information used for calculating the distributions refers to workers who reported permanent wages not inferior to the minimum wage, worked a full

month and stayed for at least two consecutive years in the same firm.

(10) The results do not significantly change in the other years of the sample.

(11) For calculating the (nominal and real) rigidity measures it was used the most recent version available of the IWFP procedure, which is not fully comparable

with the versions used in previous publications of these indicators by Banco de Portugal.



The real wage rigidity measure shows more irregular developments. Given its own definition, and tak-

ing into account the low inflation in Portugal in recent years, calculating and interpreting this measure

is naturally more challenging. After a decline from 2002 to 2004, in 2005 and 2006 the real rigidity mea-

sure increased, and in this latter year it was approximately 30 percentage points above the 2004 value.

In 2007 it decreased again to a value close to the one observed in 2005. On average, about 20 per cent

of the workers who would face a decline in their real wages, in a context of wage flexibility, see their

wages increase in line with the expected inflation rate. Comparing across countries, this figure is rela-

tively high (Dickens et al. 2007).

These results are qualitatively similar to those previously reported in Portugal (2006). Even though ob-

tained from an alternative database,12 the latter results also point to high nominal wage rigidity. Re-

garding real rigidity, evidence in Portugal (2006) also suggests a more irregular evolution of this

measure.

When introducing firm size in the analysis of the rigidity measures, the results obtained suggest that

nominal wage rigidity is lower in larger firms (Table 2). Greater wage flexibility in large companies,

which is also found in Du Caju et al. (2007) for Belgium, may reflect a higher incidence of firm agree-

ments, and a higher ability to implement broader compensation schemes.

By analysing job flows broken down by firm size, Centeno et al. (2007) conclude that the rates of job

creation and destruction fall as firm size increases. Combining this piece of information with the results

for the wage rigidity measures, it is possible to conclude that in the larger firms there are less job cre-

ation/destruction flows and less wage rigidity, while the contrary applies to smaller firms. Therefore, af-

ter taking into account firm size, the evidence on both job flows and wage rigidity seems to suggest the

existence of a positive relationship between wage rigidity, in particular nominal rigidity, and job cre-

ation/destruction flows. In a way, wage rigidity in smaller firms seems to be offset by a more noticeable

external exposure of the workers, i.e. larger job creation/destruction flows.

The constraining effect of high nominal rigidity is particularly stringent in the context of a low inflation

regime, such as the one Portugal is currently experiencing, and maintenance of low productivity
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Chart 7

WAGE RIGIDITY MEASURES
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growth. Given wage rigidity constraints, when confronted with the need to adjust to disruptions in the

markets for their products, firms will tend to resort to job creation/destruction flows, generating impor-

tant composition effects, namely at the sectoral level.

3.2. Sectoral heterogeneity

In the same way as the evolution of the aggregate rate of change of wages masks relatively differenti-

ated developments in the different activity sectors, wage rigidity measures for the total economy also

conceal noticeable differences in terms of sectoral wage rigidity (Table 3 and Chart 8).

The results of the rigidity measures for the different sectors suggest a negative relationship between

the nominal and the real rigidity measures.13 Moreover, both nominal rigidity and real rigidity seem to

be higher in services than in manufacturing industry.14 The higher wage rigidity in the services sector,

which is a more labour-intensive sector, is probably related to the higher rigidity in prices in this sector,

as reported in Martins (2005).

When examining the evidence on job creation/destruction flows for the different activity sector, as re-

ported in Centeno et al. (2007), job reallocation rates are higher in services and construction than in

manufacturing.15 Additionally, according to Centeno et al. (2008), the services sector also shows

higher excess worker rotation, in terms of job creation/destruction flows, than manufacturing.16 There-

fore, by taking into account sectoral heterogeneity, a positive relationship between the different job

(creation/destruction) and worker (rotation) flows and the wage rigidity can again be identified.

At a more disaggregated level, the sectors with the highest nominal rigidity, on average, over the pe-

riod 2002-2007, are the “Wholesale and retail trade” and “Construction”. According to Centeno et al.
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Table 2

IMPACT OF FIRM DIMENSION ON THE WAGE RIGIDITY MEASURES

Wage rigidity measures

Average 2002-2007

Nominal Real

Whole economy 0.63 0.19

By firm dimension:

(number of workers)

up to 25 0.85 0.27

from 26 to 50 0.66 0.16

from 51 to 250 0.49 0.27

more than 250 0.44 0.28

Sources: II and own calculations.

(13) Wage rigidity measures were not calculated for the following sectors: “Agriculture”; “Fishing”; “Mining and quarrying”; “Manufacture of coke and refined

petroleum products”; “Manufacture of chemicals and chemical products, rubber and plastic products”; “Financial and insurance activities”; “Public

administration”; “Health”; “Education”; and “Other”. This choice was due to the high representativity of specific contribution schemes in these sectors

(namely in “Public administration”, “Health”, “Education” and “Financial activities”), and also to their small weight in terms of employment (other sectors).

(14) International comparisons suggest that the differences across countries are more significant than across sectors. For instance, evidence in Messina et al.

(2008) points to the fact that any sectoral comparison between Portugal and Belgium is dominated by institutional differences in the wage-setting process. In

Portugal the nominal rigidity is predominant, whereas in the case of Belgium real rigidity prevails, as a result of the automatic wage-indexing mechanism.

(15) Job reallocation refers to the sum of all employment gains and losses that occur between time t and t-1.

(16) Excess worker rotation refers to the difference between the total number of hires and separations and net job creation, at each moment in time.
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Table 3

IMPACT OF ACTIVITY SECTOR ON THE WAGE RIGIDITY MEASURES

Wage rigidity measures

Average 2002-2007

Nominal Real

Total economy 0.63 0.19

By activity sector:

Manufacturing industry 0.57 0.16

Construction 0.73 0.15

Services 0.67 0.18

Food products, beverages and tobacco 0.46 0.21

Textiles and textile products; leather, leather products and footwear 0.40 0.27

Wood and products of wood and cork; pulp, paper, paper products, printing and publishing 0.64 0.17

Other non-metallic mineral products; basic metals and fabricated metal products 0.61 0.04

Machinery and equipment, nec; equipment 0.48 0.13

Transport equipment; manufacturing nec; recycling; electricity, gas and water supply 0.53 0.19

Wholesale and retail trade; repairs 0.73 0.11

Hotels and restaurants 0.58 0.37

Transport, storage and communication 0.63 0.14

Real estate, renting and business activities 0.58 0.24

Sources: II and own calculations.
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Real estate, renting and business activities.



(2007), these two sectors have rather high job reallocation rates, with the construction sector recording

the maximum value. At the other end, the sector with the lowest nominal rigidity is the textile sector,

also recording a relatively high real rigidity level, when compared to other sectors, namely other manu-

facturing industry sectors. Recalling the results in Centeno et al. (2007), the textile sector shows a high

job reallocation rate, when compared to the other manufacturing sectors, chiefly reflecting the job de-

struction rate, which is the highest across all sectors considered.

3.2.1. The textile sector

In recent years, activity in the textile sector has had unfavourable developments (Chart 9). In terms of

employment, the weight of this sector has also fallen continuously. In turn, in the same period, wage

rates remained relatively close to the average for the total economy, which is reflected in the

above-mentioned positive contribution to the manufacturing wage change, in 2006 and 2007. More-

over, the results of the rigidity measures indicate that the textile sector has relatively high real wage ri-
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Chart 9

DEVELOPMENTS IN THE TEXTILE SECTOR
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gidity, above the average for the total economy, and the third highest value among all sectors

considered (Table 3).

Important gross job flows (hire and separation of workers), which are not reflected in the aggregation of

information at sectoral level, are associated with these developments. For example, consider 2006

and 2007. In these years, there were significant changes in the composition of employment in the tex-

tile sector, when measured in terms of the worker/firm pairs. During these two years, creation and de-

struction of worker/firm pairs affected about one third of the number of employees working for the same

firm, but the job destruction flow was approximately 5 per cent higher than the job creation one.

By comparing the wage distribution, in 2006, of workers in the textile sector who stayed in the same

firm in 2006 and 2007 with the wage distribution of workers whose jobs were destructed between these

two years, there seems to be a higher concentration on the left-hand tail of the wage distribution of the

separations (Chart 10). Similarly, wage distribution, in 2007, of new recruitments exhibits the same

type of bias vis-à-vis the wage distribution of workers who stayed in the same firm for the two consecu-

tive years (Chart 11). Given the smaller size of job creation flows, the combination of the net job flows

with the information on wages results in a positive effect on the average wage in the textile sector.

As previously mentioned, wage changes of new recruitments show more volatility than the wage

changes of the workers who stay in the same firm. The apparent greater wage rigidity among stayers is

in line with indications of the insider-outsider theory (Lindbeck and Snower, 2001). Also Carneiro and

Portugal (2004) conclude that wages of new recruitments are more sensitive to the cycle than of work-

ers staying in the same firm. Hence, given that the calculation of the rigidity measures here presented

is based on the group of workers who stay in the same firm for at least two consecutive years, their val-

ues may be seen as an upper limit for wage rigidity.

In line with the real rigidity measure, the distribution of wage changes of the workers in the textile sector

who stayed in the same firm in 2006 and 2007 has a greater concentration on lower wage changes

than the distribution for the total economy, except in changes equal or close to zero (Chart 12). This

fact, together with the effects associated with job creation and destruction flows, contributed, in net

terms, to maintain the wage changes in a sector under restructuring and with a downward trend in size

(both in terms of employment and activity level) rather close to the average for the total economy.
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Chart 10

WAGE DISTRIBUTION – TEXTILES: 2006
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Chart 11

WAGE DISTRIBUTION – TEXTILES: 2007
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4. CONCLUSIONS

Nominal wages are typically among the stickiest prices in the economy, a fact that is due both to eco-

nomic reasons and legal constraints. In particular, in the Portuguese case, specific legislation leads to

the existence of nominal rigidity. This notion is confirmed when using a longitudinal database, broken

down by individual, to calculate wage rigidity measures according to the methodology developed

within the scope of the IWFP. The results obtained suggest high nominal wage rigidity and, in spite of

more irregular developments, the real rigidity is also relatively high, when compared across countries.

In the context of a low inflation system, the combination of nominal wage rigidity and weak productivity

growth constrains firms’ adjustment ability to disturbances in the market for their products. In the pres-

ence of wage-setting restrictions, firms will tend to adjust employment to the detriment of wages.

Given this potential accommodation in terms of employment, using a microeconomic database is twice

as relevant, since it also allows analysing the composition effects of the labour force.

Moreover, firm heterogeneity seems to have an impact on the wage rigidity in the different sectors and

in the total economy. Considering the firm size, the results obtained point to lower nominal wage rigidity

in larger firms. Regarding sectoral heterogeneity, the services sector seems to have greater nominal

and real wage rigidity than manufacturing.
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