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Abstract

We simultaneously estimate a wage and a labor productivity equation where we
include regional dummies as explanatory variables. We find that the wage-productivity
gap reached 11% for Brussels and 4.2% for Wallonia in the years 2005-2012. This was
driven by the negative performance in labor productivity of firms in these regions
relative to Flanders, which more than compensated for the advantage in average salary
cost they enjoyed. These results are coherent with the existence at the regional level of
institutional barriers to the firm-level adjustment of wages to labor productivity.

JEL codes: J24; J31; J5; R23
Introduction
Classic economic theory applied to the labor market assumes that markets are per-

fectly informed and able to allocate workers in open vacancies. These workers are paid

a salary equal to their marginal product of labor, since labor supply and demand are

both satisfied. In the real world, however, this condition might not hold: many market

frictions exist which are triggered by imperfect information and institutional factors

such as employment protection, unemployment benefits, collective bargaining, mini-

mum wages and taxation. Manning (2011) widely discusses different models in which

imperfect competition in the labor market creates a wedge between average producti-

vity and average worker compensation, thus permitting the employer to appropriate

part of the surplus of the matching between labor supply and demand. The persistently

high unemployment rates plaguing the Western World and Europe in particular in the

aftermath of the Great Recession suggest that wage rigidity combined with falling

productivity may be an important channel causing increasing unemployment. Belgium

is no exception, with 7.6% national unemployment rate in 2012 averaging over the

17.5% unemployment rate of Brussels, the 4.6% rate of Flanders and the 10.2% rate of

Wallonia (source: Eurostat).

The current study searches for an economic rationale for these persistent differences

in unemployment across regions, and it does so by analyzing deviations in the evolu-

tion of wages and labor productivity for Brussels, Flanders and Wallonia. We will

therefore estimate simultaneously a labor productivity function and a wage equation

on Belgian firm level data, where we include indicators for the regional location of the

firm as main explanatory variable. In this way, we also analyze the relative competitive-

ness of Belgian regions. Labor productivity growth is considered a key indicator to
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assess regional competitiveness, together with the increase in labor utilization and cost.

These metrics are fundamental to the determination of the gains in living standards of

regions over time, therefore they hold a prominent position on the policy makers’

agenda at the European level. This ambition can be found in the EU2020 agenda, where

it is stated that Europe needs “a strategy to turn the EU into a smart, sustainable and in-

clusive economy delivering high levels of employment, productivity and social cohesion”.

Shortly below it is reported that the EU2020 strategy aims at “empowering people through

the acquisition of new skills to enable our current and future workforce to adapt to

new conditions and potential career shifts, reduce unemployment and raise labor

productivity”.

Our results present evidence of stronger deviations between labor productivity and

wages in Wallonia and Brussels relative to Flanders. While the average labor costs of

firms in Wallonia and Brussels are lower than in Flanders, the gap between average

labor costs and labor productivity is even larger. As a consequence, firms in Wallonia

or Brussels have a competitive disadvantage compared to Flanders, although the gap

seems to be narrowing in the last year for Brussels.

The study is organized as follows: the first paragraph shortly describes the labor mar-

ket in Belgium, while the second provides a literature review on the link between prod-

uctivity, wages and regional unemployment differentials. A third paragraph follows

commenting on the empirical methodology and the literature which proposed it. The

fourth paragraph presents the data we exploit, the fifth the results of the econometric

analysis. The conclusion follows.
The institutional context

Although unemployment in Belgium seems to be on a decreasing pattern down from

the 2011 peak, mismatches between vacancies and available workforce have not sub-

stantially decreased in 2012 compared to 2007: almost half of the long term un-

employed are still low or medium skilled, while 80% of vacancies search skilled workers

(Zimmer 2012). This happens despite Belgium being among the highest spenders for

labor market policies (LMP) in Europe: (latest available data, source: Eurostat 2010) it

invested more than 3.7% of GDP in LMPs, ranking third in Europe after Spain and

Denmark. It also ranked fourth from the top for expenditure in labor market services

and sixth for out-of-work income maintenance and support. Such malfunctioning of

Belgian labor market is also stressed in the OECD (2013) Economic Survey for

Belgium, which states that “longstanding structural labor market problems remain,

such as high structural unemployment, low employment rates for younger and older

workers and for low-skilled and migrants, and large labor market mismatches”.

Many have pointed to the role of labor market institutions as fundamental contribut-

ing factors: the OECD (2011) Economic Survey for Belgium, for instance, reports that

“coordinating policies to secure a smoother transition [from the crisis labor market

equilibrium] is difficult, as the communities are responsible for education, the regions

for employment and professional training, and the federal government for labor legisla-

tion, collective agreements and social security”1. Among these institutions, the OECD

(2013) Economic Survey for Belgium points in particular at wage setting practices, where it

states that “the highly coordinated wage formation process preserves relative wage
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differentials, implying that wages do not reflect emerging differences in relative labor de-

mand and thus contribute relatively little to support ongoing reallocation of labor”.

Belgium is indeed characterized by a centralized hierarchical system of collective bar-

gaining for wages, which takes place at the national, industry and firm level; negotiations

at each lower level cannot yield less favorable outcomes than the higher level. National

agreements set minimum wages. Since 1996, a ceiling for yearly wage increases is also

established at the national level every two years, on the basis of gross labor compensations

in France, Germany and the Netherlands. This so-called “wage margin” wants to limit wage

increases which could harm the competitiveness of Belgian products in the international

market. A third nation-wide mechanism affecting wage setting is indexation, which ties

gross labor compensations to changes in consumer prices, and establishes a de facto floor

for wage increases in the year.

By far the most important wage negotiations in Belgium happen at the industry level,

through the about 150 Joint Committees composed by representatives of employees

and employers. They establish wage increases at the industry level, as well as pay scales

per employee category. Blue and white collar workers usually negotiate in separate Joint

Committees. The agreements reached in the Joint Committees bind all companies in

the same sector by Royal Decree, making the coverage rate of the agreements approxi-

mately 90% OECD (2004). Finally, 20 to 25% of private sector workers see their salary

determined at the firm level as well (Rusinek and Tojerow 2011; Lopez Novella and

Sissoko 2013). The degree of decentralization in wage setting, and the coverage of workers

by firm level agreements change significantly with the industry affiliation (Rusinek and

Tojerow 2011). Lopez Novella and Sissoko (2013), although not explicitly testing for the

impact of firm level bargaining on wages for Belgian workers, provide evidence that when

industry-level bargaining is taken into account, the impact of other firm- and employee-

characteristics on wages is reduced, in particular for blue collar workers.

Our analysis investigates the relevance of the mismatch between labor cost and prod-

uctivity in Belgium, and links it to differences (or lack thereof ) in labor market institu-

tions across the regions.
Conceptual framework and literature review

Average productivity can of course differ across regions: Konings and Torfs (2011), for in-

stance, show that agglomeration economies can explain important differences in product-

ivity. Since economic activity is more concentrated in Flanders than in Wallonia for

instance, it is likely that agglomeration economies (such as input-output linkages,

knowledge spillovers and labor market pooling) are more important in Flanders than

in Wallonia, resulting in higher productivity in the former. Similarly, Epifani and

Gancia (2005) create and simulate a model of regional unemployment with migration

and trade, where regional differences in productivity coexist with regional unemploy-

ment differentials due to agglomeration forces and congestion effects in utility.

In order to match these regional differences in labor productivity, wages should also

adjust at a regional level to obtain full employment. This is easily explained with the

aid of a standard labor market equilibrium graph, such as Figure 12.

Figure 1 models the labor market for a sector in two regions with common wage set-

ting. In the case where the marginal product of labor is the same across the two regions
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Figure 1 Labor supply and demand equilibria with rigid wages for Wallonia and Flanders.
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and the wage bargaining process yields the same average wage for a given industry �wð Þ,
labor supply and demand meet at equilibrium E0. In the presence of agglomeration

rents, on the other hand, productivities differ across regions, and so does labor de-

mand. If the marginal product of labor in Wallonia is lower than in Flanders, Wallonia’s

labor demand schedule Ld1
� �

is shifted to the right. Reaching full employment (equilib-

rium E0
1 ) through a decrease in equilibrium wage is impeded by the existence of the

nation-wide bargained wage rate �w for the sector. The labor market in Wallonia

reaches the equilibrium E1 with unemployment (n0 − n1). The graph suggests that fixing

a nation- (sector-) wide wage may be an important factor affecting the reported exist-

ence of regional unemployment differentials in Belgium.

A similar argument on the contribution to unemployment of wage setting institutions

is proposed by others in the economic literature. It is the case in Pench, Sestito and

Frontini (1999), who propose a model where homogeneous labor market in regions

with different productivity creates a lower bound wage which is binding for the poorer

region. When the same shock hits both a rich and a poor region, employment adjusts

differently in the two regions, thus creating unemployment regional differentials. The

authors find important regional components of unemployment for Austria, Belgium,

Denmark, Germany, Italy and the UK. A similar argument is proposed by Dell’Aringa

and Pagani (2005). Davies and Hallet (2001) also argue that regional unemployment dif-

ferentials are present in European countries due to the failure of wage setting institu-

tions to take into account the productivity level of the least productive region. The gap

between wages and labor productivity is one of the determinants of regional unemploy-

ment differentials according to Elhorst (2003) as well. In his survey of both theoretical

and empirical literature on the existence of regional unemployment differentials,

Elhorst (2003) provides a list of thirteen economic phenomena (from employees’ and

market’s characteristics to regional amenities) which have been found relevant for un-

employment differentials. Zeilstra and Elhorst (2012) provide evidence that regional un-

employment differentials were affected by both regional and national factors in the

European Union from 1983 to 1997. Overman and Puga (2002) suggest that

regionalization of wage setting should reduce the regional polarization of unemploy-

ment in the European Union. More recently, Vamvakidis (2008) exploits a panel of
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regions from 10 European countries and finds that lower coordination of bargaining at

the national level can increase regional wage differentials for regions with high produc-

tivity differentiation. A distinction between low and high productivity regions is present

in Basile and De Benedictis (2007), who explicitly test the impact of regional producti-

vity on regional unemployment, and find it to be negative for low productivity only.

Bande, Fernandez and Montuenga (2008) also argue that the absence of regional

wage differentials due to a centralized wage setting can depress labor mobility after a

shock, and contribute to the persistence of regional unemployment differentials. On

the other hand, however, they provide evidence that regional wage setting may not

solve the unemployment differentials: if the most productive region increases salaries

due to a positive productivity shock, workers in the poor region may demand compar-

able wage increases due to fairness considerations, without matching it with a propor-

tional productivity increase. A similar argument for Belgium is proposed by Plasman,

Rusinek and Tojerow (2007) and Rusinek and Tojerow (2011): using firm level data

they provide evidence that regional wage differentials are already present in the country

even when controlling for the composition of firm’s labor force, and that these differen-

tials decrease in magnitude when adding a control for labor productivity. What is more,

the wage differentials are found to be more positively correlated to productivity differ-

entials when wage negotiations are more decentralized. They therefore conclude that a

regionalization of the wage bargaining mechanism may not make wages more sensitive

to local specificities.

We contribute to the literature reported above by explicitly investigating the exist-

ence of a mismatch between regional premium to wages and productivity in Belgium.

We do so by jointly estimating a productivity and a wage equation, similar to Van

Biesebroeck (2008).

The empirical framework

We approach the analysis of the effectiveness of Belgian regional labor markets by esti-

mating a value added per worker function and a wage equation at the firm level; we

then assess whether the return to regional localization is different between wages and

productivity in each region. The main regressors of interest are dummy variables for

the location of the firm in Flanders, Wallonia or the Brussels region. The estimating

equations hence read:

log
Value Added

n

� �
ijt

¼ α0 þ α1D
BX
ijt þ α2D

WA
ijt þ α3 log Ageð Þijt þ α4Sizeijt þ φj þ θt þ εijt

ð1Þ

log
Wage Bill

n

� �
ijt

¼ γ0 þ γ1D
BX
ijt þ γ2D

WA
ijt þ γ3 log Ageð Þijt þ γ4Sizeijt þ φj þ θt þ ηijt

ð2Þ

where the dependent variable of (1) is labor productivity (or value added per employee)

of firm “i” in sector “j” in year “t” , while the dependent variable of (2) is average firm

wage. DBX
ijt and DWA

ijt are the dummies for Brussels and Wallonia identifying where the

firm is located (the dummy for Flanders is correctly removed to avoid perfect multi-

collinearity). Age stands for the period past from the year of firm establishment to the
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reporting year, while Size is a proxy for firm’s size and will be specified in the estima-

tion as sales; both size and age are important determinants of firms’ performance and

costs.

Finally, specific sectors and specific years may have an impact on both labor product-

ivity and average wage: to net out our results from such influence, we include industry

(φj) and year (θt) fixed effects. εijt and ηijt are idiosyncratic errors. Contrary to the estab-

lished literature on wage and productivity premia pioneered by Hellerstein, Neumark

and Troske (1999), we cannot control for the characteristics of firm’s employees in

equations (1) and (2) due to data limitations. The regional distribution of these indivi-

dual features was found to be relevant for the probability of being unemployed in

López-Bazo and Motellón (2013). Similarly we could not find region-specific time series

for prices, therefore we do not control for regional price differentials. This may be a

concern, as regional differences in prices are reflected in wages and value added (hence

productivity): if prices in Brussels (respectively, Wallonia) were consistently higher

(respectively, lower) than in Flanders, then failing to control for different regional

trends would bias the coefficient on the regional dummy upwards (respectively, down-

wards). On the other hand, indexation of wages to the nation-wide level of prices

should reduce the impact of regional prices on salaries. What is more, biases on prod-

uctivity and wages induced by the omission of prices from the specification should can-

cel out when taking the ratio of the two measures as an outcome variable, as in

Equation 3 here below.

We first estimate equations (1) and (2) with OLS and clustered errors to account for

firm heterogeneity. This provides us with an intuition of the direction in the discrep-

ancy (if any) between labor productivity and average wage due to the regional location

of firms. Since there is no variation over time in the location of firms across regions, es-

timating equations (1)-(2) with OLS exploits between-firm variation in order to identify

productivity and wage premia. Our estimators are unbiased if we assume that the estab-

lishment of a firm’s in a specific region is exogenous to the firm’s productivity and aver-

age wage; in other words if firms do not self-select into locating in a specific region

due to their productivity or average wage. In presence of self-selection, on the contrary,

the firm outcomes of interest would determine regional localization (and not the vice

versa). Failing to correct for this would bias upwards the coefficient of the dummy for

the most productive region in the productivity equation, and bias downwards the co-

efficient of the dummy for the region with highest labor costs in the wage equation

(if one assumes that firms would prefer to locate where the average productivity of

their peers is higher and labor costs are lower). We argue that the scope of self-

selection in localization is limited in the choice between Flanders and Wallonia or

Brussels in light of the existence of the linguistic and cultural barriers. This happens

for workers flows, for instance, as empirically proved by Persyn and Torfs (2012),

who find regional borders effects on the commuting flows across Belgian regions.

The intuition is similar to Lazear (1999), who argues that success in the labor market

increases with the capability of speaking the language, which in turn enhances social

interaction and information gathering.

Including a control for the age of the firm should also limit the bias due to endogene-

ity. If firms located in the most productive region, the benefits from the location should

be especially important in the early life of the company, soon after its establishment. In
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our main specification, however, we control for firm’s age, which should reduce the bias

of the coefficient of the regional dummy. What is more, in a robustness check, we esti-

mate our empirical framework distinguishing between younger and older firms. The up-

ward bias in the coefficients for regional dummies should be lower for older firms, were

self-selection a concern. While we do find the elasticities of productivity and wages to lo-

cation to be greater in magnitude for younger firms than older firms for Brussels in par-

ticular, this difference is not statistically significant in the case of the wage-productivity

gap for Wallonia. What is more, even when the elasticities are significantly different be-

tween specifications, the sign of the coefficient is the same as in the main specification ob-

tained pooling over all firm ages, thus implying that the direction of our baseline results is

robust to endogeneity.

Simple OLS, however, does not permit to explicitly test whether the coefficient of the

regional dummy is equal between equation (1) and (2), as the two equations are esti-

mated on different samples and for different outcome variables. The literature has

hence reverted to the joint estimation of productivity and wage equations, either by

transforming the data as in the seminal paper by Hellerstein, Neumark and Troske

(1999), or by using seemingly unrelated regressions (SUR), as in Van Biesebroeck

(2008, 2011). This econometric technique helps in estimating systems of two or more

equations representing relationships which are linked one with each other, i.e. when the

errors are correlated across equations in the system (Zellner 1962, Fiebig 2001). By sim-

ultaneously estimating the two (or more) equations, SUR consistently estimates the

errors’ covariance matrix, thus permitting cross-equation comparison of coefficients. As

a consequence, we also estimate the productivity and wage regressions simultaneously

with SUR, which yields a Feasible GLS estimator, and test the hypothesis that no mis-

match is present, i.e. α1 = γ1 and α2 = γ2.

The innovative paper by Van Ours and Stoeldraijer (2011) provided a further method

to test the relative magnitude of wage and productivity premium in a statistically sig-

nificant way. They add a third estimating equation, where the dependent variable is the

difference of the dependent variables in equations (1) and (2):

log
Value Added
Wage Bill

� �
ijt
¼ π0 þ π1D

BX
ijt þ π2D

WA
ijt þ π3 log Ageð Þijt þ π4Sizeijt þ φj þ θt þ �ijt

ð3Þ

We then restrict the sample to the same number of observations across the three
estimating equations, so that π1 = α1 − γ1 and π2 = α2 − γ2. If π1 and π2 resulted sig-

nificantly equal to zero, the hypothesis of equality of coefficients across value added

and wage cost equations would be validated. This methodology for testing the sig-

nificance of the wage-productivity gap at the firm level was also adopted by Cataldi,

Kampelmann and Rycx (2011), Garnero and Rycx (2013), and Vandenberghe (2013)3,

although without applying it to a regional context. What is more, equation (3) can

yield interesting evidence by itself, as its dependent variable, i.e. the value added pro-

duced with one unit of salary, can be interpreted as competitiveness. This measure is

also adopted as a proxy for internal competitiveness by the European Commission4.

We run the three mentioned estimation techniques (OLS, OLS on the restricted

sample, SUR) using different specifications of the outcome variables. In particular, the

number of full time equivalent employees (n) in equations (1)-(3) is substituted by the
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average number of employees working for the firm, and by the number of hours worked

by full time equivalent employees. The latter is a common feature in the labor economics

literature, where hours worked are considered a more precise account of the labor input

contribution to production. A fourth specification includes workers’ benefits and compen-

sations into the wage bill, which can also be considered part of labor costs.
Data and descriptive statistics

We work on firm level data obtained from the Bureau Van Dijk product for Belgium

(Belfirst). The dataset covers the population of Belgian firms and the reporting quality

is high. We exploit both accounting data (turnover, value added, cost of intermediate

inputs) and social balance sheet information (number of full, full time equivalent and

part time employees, wage bill and compensations by category, hours worked). We re-

trieve data from all operating firms in the years 2005-2012. After some cleaning, we are

left with 518,758 firm (or 430,544 firms on average per year), 59% of which was located

in Flanders, 24% in Wallonia and 17% in Brussels (ref. Table 1).

Table 2 contains summary statistics for the sample which will be used to estimate our

regressions, by region of firm localization. Labor productivity is defined as value added

per full time equivalent employee, while wages are computed by dividing the firm-level

total cost of full time equivalent employees by the number of such workers. Labor costs

are reported before labor contribution reductions and they do not include benefits and

compensations. In a robustness check, we report estimation results inclusive of such ben-

efits, but this does not change the conclusions of our analysis. The ratio of labor product-

ivity and unit wages yields value added per average wage, and it represents our measure of

competitiveness. Capital intensity is defined as the sum of tangible and intangible fixed as-

sets, over the number of full time equivalent employees. All quantities, as well as the re-

gional affiliation of companies, are defined at the firm level, due to data limitations which

do not permit to distinguish different establishments within the same firm. This may be

problematic if our sample contains companies filing single accounting information for

multiple plants which are located in different regions, and in particular for productivity,

which is more likely to differ between plants of the same firm than wages. Were this the

case, our statistics and estimation results would be biased upwards for the region where

the headquarter is established, which is likely to be the case especially for the region of

Brussels5. The regional dummies are defined according to the NUTS1 classification6.

From a first glance to the data it emerges that Flanders has a higher value added per

average wage than Wallonia and Brussels7. This is due mainly to the better perform-

ance of Flanders in terms of average labor productivity (i.e. value added per worker),

which is coherent with previous evidence (Konings and Marcolin 2011)8, despite the

high wages (higher than in the other regions).
Table 1 Size of the sample by region

Number of firms % Number of firms Number of observations

FL 305,534 58.9 2,020,564

WA 126,528 24.39 839,687

BX 86,696 16.71 584,104

Total 518,758 3,444,355

Notes: “Number of firms” is to be intended as the number of firms appearing at least once in the datasets.
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Table 2 Variables of interest, averages over all years (2005-2012)

Count Mean sd Min Max

Flanders Value added 259532 1117.04 10660.60 0 1664001

Wage bill 259532 681.50 5567.46 1 570587

Number of employees 259532 14.69 116.66 1 13353

Labor productivity 259532 81.94 59.56 0 475.29

Average wage 259532 37.75 16.10 0 106.35

Competitiveness 259532 2.39 1.95 0 17

Capital intensity 259532 106.14 309.19 0 27180

Wallonia Value added 109574 876.74 12927.49 0 2822272

Wage bill 109574 536.85 4430.72 1 595290

Number of employees 109574 12.67 84.65 1 11125

Labor productivity 109574 66.65 49.56 0 475

Average wage 109574 32.47 14.75 0 106.27

Competitiveness 109574 2.29 1.89 0 17

Capital intensity 109574 82.42 244.62 0 13256

Brussels Value added 48426 2658.26 37493.63 0 2766212

Wage bill 48426 1615.62 21974.47 1 1394097

Number of employees 48426 32.08 471.72 1 34565

Labor productivity 48426 71.52 59.67 0 475.38

Average wage 48426 37.13 19.07 0 106.36

Competitiveness 48426 2.13 1.87 0 17

Capital intensity 48426 84.54 334.78 0 13193

Total Value added 417532 1232.73 16667.86 0 2822272

Wage bill 417532 751.88 8973.54 1 1394097

Number of employees 417532 16.17 190.22 1 34565

Labor productivity 417532 76.72 57.53 0 475.38

Average wage 417532 36.30 16.30 0 106.36

Competitiveness 417532 2.34 1.93 0 17

Capital intensity 417532 97.42 296.94 0 27180

(All variables are expressed in ‘000 EUR, except for number of employees).
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The described sample is reported in Figures 2, 3, 4, and 5 as well, where each graph

displays the trend in average labor productivity, average wage and their ratio, as well as

the number of hours worked by full time equivalent employees. Brussels and Wallonia

score worse than Flanders in productivity over all the years in the sample, while

Brussels average wages are comparable to the Flemish ones. This is reflected in a striking

negative performance of Brussels relative to the other regions in the sample (ref. Figure 4).

On the other hand, in the latest years the trends in labor productivity seem to suggest a

slowing down in the rate of growth for Flanders, thus permitting Wallonia and Brussels to

catch up with the region in terms of value added per average wage. The slope of the

schedule for the number of hours worked does not seem to differ in an important fashion

between regions, but firms in Brussels report a significantly higher number of hours

worked than in the other regions, on average over the whole sample. We now turn to the

econometric analysis to estimate which of these descriptive facts are confirmed by a more

rigorous assessment of the data.

http://www.izajoels.com/content/3/1/11


Figure 2 Trends in average labor productivity (2005-2012).
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Regression analysis

Table 3 reports the results of the estimated regressions where information on full time

equivalent employees has been exploited. Bx and Wa represent the dummies for the lo-

cation of a firm in the Brussels and Wallonia region, respectively. All results for the re-

gional dummies, as a consequence, need to be interpreted in relative terms to Flanders.

Size2-Size4 are dummies for the size of the firm, respectively for small firms (i.e. with

more than 10 employees and less than 51), medium (more than 50 and less than

251) and big (more than 250) firms. The excluded category are then micro firms (10

employees or less), hence all results should be interpreted in relative terms to this

category9. The dependent variable for each model is specified in the header of the

columns. Results are reported for the three estimation techniques presented in

the previous paragraph: OLS with clustered errors, OLS with clustered errors where

the sample is restricted to have the same number of observations for the three differ-

ent outcome variables, and seemingly unrelated regressions. All estimations include

year and industry fixed effects, so as to net the coefficients of interest from time

trends and industry specificities. We therefore implicitly compare firms which have

identical features except for their location.

The three different econometric specifications yield coherent results10. All coeffi-

cients are highly significant across the three specifications. The last two rows of the
Figure 3 Trends in average wages (2005-2012).
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Figure 4 Trends in average competitiveness (2005-2012).
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table report the signs and magnitudes for the elasticities obtained from the regional

dummies. EL(Bx) (respectively, EL(Wa)) is the computed elasticity of the outcome vari-

able to being located in Brussels (resp. Wallonia) rather than Flanders. Halvorsen and

Palmquist (1980) proved that these elasticities need to be computed from the estimated

coefficients according to the following transformation:

EL Xð Þ ¼ eβX−1

where (βX) is the estimated coefficient for the regional dummy X = {Bx; Wα}. Our re-

gressions indicate that, everything else held constant, firms located in Brussels and

Wallonia rather than Flanders benefit of a discount in average wage cost of approxi-

mately 5% and 13.5% respectively. On the other hand, they also suffer from a substan-

tial disadvantage in labor productivity ranging from 16% to 17% for Brussels and

Wallonia. As a consequence, the wage-productivity gap of these regions with respect to

Flanders is significant and equal to 11% for Brussels and 4.2% for Wallonia for 2005-12,

conditional on our other controls. This is equivalent to say that the gap between the

wage and productivity premium associated with firm’s location is almost three times as

big in Brussels than in Wallonia.
Figure 5 Trends in average hours worked (2005-2012).
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Table 3 Regressions results for full time equivalent employees 2005-2012

OLS OLS(re) SUR

(a) (b) (c) (d) (e) (f) (g) (h) (i)

VARIABLES LogW LogLP LogGAP LogW LogLP LogGAP LogW LogLP LogGAP

Bx −0.0521*** −0.172*** −0.117*** −0.0518*** −0.168*** −0.117*** −0.0518*** −0.168*** −0.117***

(0.00381) (0.00499) (0.00416) (0.00381) (0.00500) (0.00416) (0.00262) (0.00305) (0.00231)

Wa −0.145*** −0.189*** −0.0431*** −0.145*** −0.188*** −0.0431*** −0.145*** −0.188*** −0.0431***

(0.00253) (0.00330) (0.00288) (0.00253) (0.00330) (0.00288) (0.00165) (0.00238) (0.00216)

Logage 0.0399*** 0.0453*** 0.00509*** 0.0396*** 0.0447*** 0.00509*** 0.0396*** 0.0447*** 0.00509***

(0.00112) (0.00148) (0.00131) (0.00112) (0.00148) (0.00131) (0.000943) (0.00128) (0.00120)

Size2 0.208*** −0.0692*** −0.278*** 0.208*** −0.0702*** −0.278*** 0.208*** −0.0702*** −0.278***

(0.00245) (0.00351) (0.00283) (0.00245) (0.00351) (0.00283) (0.00162) (0.00235) (0.00197)

Size3 0.305*** −0.0182** −0.323*** 0.305*** −0.0177** −0.323*** 0.305*** −0.0177*** −0.323***

(0.00482) (0.00708) (0.00521) (0.00480) (0.00706) (0.00521) (0.00308) (0.00391) (0.00346)

Size4 0.369*** 0.0124 −0.352*** 0.370*** 0.0182 −0.352*** 0.370*** 0.0182 −0.352***

(0.0111) (0.0177) (0.0122) (0.0109) (0.0172) (0.0122) (0.00809) (0.0116) (0.00858)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Obs 410702 414670 410324 410324 410324 410324 410324 410324 410324

EL(Bx) −0.051 −0.158 −0.110 −0.050 −0.155 −0.110 −0.050 −0.155 −0.110

EL(Wa) −0.135 −0.173 −0.042 −0.135 −0.171 −0.042 −0.135 −0.171 −0.042

Notes:
Robust standard errors in parentheses for OLS and OLS(re). Bootstrapped standard errors for SUR.
***p < 0.01, **p < 0.05, *p < 0.1.
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Interpreting the relative magnitude of coefficients of regional dummies across differ-

ent models is possible thanks to the seemingly unrelated regressions (Zellner 1962).

We hence tested for the equality of the coefficient of the dummy for Brussels (respect-

ively, Wallonia) across the productivity and wage equations. The null hypothesis is

always strongly rejected at 1% value11. Standard errors are bootstrapped to take into ac-

count heterogeneity in the errors.

Finally, Table 3 highlights that a 1% increase in the age of the firm improves the firm’s

ratio of value added to total labor costs by 0.5%. This happens thanks to a productivity

premium to age which exceeds the cost burden of being relatively established firms in the

market. In other words, the longer a firm has been operating, the higher its average wage

bill will be (due, for instance, to the presence of internal labor markets), but also its prod-

uctivity. The reverse is true for size: being bigger corporations can impose a gap between

labor costs and productivity by 24% to 29%, depending on the size category12.

A proxy for firm’s capital intensity is omitted, in light of its high correlation with

firm’s age and size. If it were included we would expect a positive sign for its coeffi-

cient, due to the positive correlation between capital intensity and the outcome vari-

ables. The correlation of capital intensity with the regional dummies, on the other

hand, is almost zero on average over the sample years, hence the magnitude of the esti-

mated regional fixed effects should be unbiased13,14. We check the validity of our re-

sults by estimating the same models as in Eq(1)-(3) but exploiting different information

set (Table 4). Columns a1-a3 are estimated using the firm’s average number of em-

ployees rather than the full time equivalent number of them, and the average cost of em-

ployees. Columns b1-b3 deflates both value added and total wage bill by the number of

hours worked by full time equivalent employees rather than the number of employees.

Finally, columns c1-c3 are estimated adding workers’ benefits and compensations to the

wage bill, but once again using the number of full time equivalent employees to generate

average wage and labor productivity. To be synthetic, we present here only results obtained

from the complete sample (OLS) and from SUR on the restricted sample15.

Results are coherent with the estimation using full time equivalent employees: Brussels

and Wallonia enjoy a discount in average wage and hourly labor costs with respect to

Flanders of approximately 5% for Brussels and 12 to 13% for Wallonia, conditional on all

other firm characteristics we control for. However, the labor productivity disadvantage is

lower than the cost advantage for the regions, suggesting that workers in both regions

relative to Flanders are overpaid. The wage-productivity gap is hence positive16 and

reaches 4 to 7% for Wallonia relative to Flanders, and 11 to 15% for Brussels. Signs are

mostly coherent with previous specifications also for the age and size of the firm. An in-

crease in both parameters yields an increase in the average wage cost for the firm; age,

however, also raises labor productivity, contrary to size. Consequently, the productivity-

wage gap is generally positively affected by an increase in firm’s age (except when we run

our estimation using worked hours) and negatively affected by an increase in firm’s size.

Table 5 presents a second robustness check, where we investigate the differences in

the regional elasticities depending on the age of the firm. We exploited the year of in-

corporation to construct a dummy variable (“Old”) taking value 1 for all observations

where the firm is at least 10 years old at the time of observation. We then interact this

dummy with the main regressors of interest (Bx and Wa). A precise comparison with

the baseline results in previous tables is impossible, as the control for the logarithm of
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Table 4 Robustness checks for outcome variables in levels 2005-2012

(a1) (b1) (c1) (a2) (b2) (c2) (a3) (b3) (c3)

(avg) (hour) (benefits) (avg) (hour) (benefits) (avg) (hour) (benefits)

(OLS) (SUR) (OLS) (SUR) (OLS) (SUR) (OLS) (SUR) (OLS) (SUR) (OLS) (SUR) (OLS) (SUR) (OLS) (SUR) (OLS) (SUR)

LogW LogW LogW LogW LogW LogW LogLP LogLP LogLP LogLP LogLP LogLP LogGAP LogGAP LogGAP LogGAP LogGAP LogGAP

Bx -0.0426*** -0.0421*** -0.0460*** -0.0459*** -0.0518*** -0.0514*** -0.176*** -0.176*** -0.217*** -0.210*** -0.172*** -0.168*** -0.134*** -0.134*** -0.164*** -0.164*** -0.117*** -0.117***

(0.00384) (0.00287) (0.00336) (0.00235) (0.00381) (0.00253) (0.00501) (0.00309) (0.00606) (0.00386) (0.00499) (0.00315) (0.00417) (0.00249) (0.00554) (0.00397) (0.00416) (0.00282)

Wa -0.137*** -0.136*** -0.126*** -0.126*** -0.145*** -0.144*** -0.193*** -0.192*** -0.204*** -0.203*** -0.189*** -0.188*** -0.0563*** -0.0563*** -0.0767*** -0.0767*** -0.0432*** -0.0432***

(0.00258) (0.00180) (0.00221) (0.00136) (0.00253) (0.00174) (0.00332) (0.00219) (0.00414) (0.00269) (0.00330) (0.00234) (0.00291) (0.00173) (0.00399) (0.00258) (0.00288) (0.00189)

Logage 0.0414*** 0.0410*** 0.0398*** 0.0397*** 0.0400*** 0.0397*** 0.0459*** 0.0459*** 0.0208*** 0.0230*** 0.0453*** 0.0447*** 0.00491*** 0.00491*** -0.0167*** -0.0167*** 0.00503*** 0.00503***

(0.00113) (0.000882) (0.000922) (0.000674) (0.00112) (0.000865) (0.00150) (0.00105) (0.00182) (0.00122) (0.00148) (0.00123) (0.00133) (0.000950) (0.00174) (0.00119) (0.00131) (0.00106)

Size2 0.203*** 0.203*** 0.206*** 0.206*** 0.209*** 0.209*** -0.0649*** -0.0656*** -0.247*** -0.233*** -0.0692*** -0.0702*** -0.268*** -0.268*** -0.439*** -0.439*** -0.279*** -0.279***

(0.00248) (0.00149) (0.00213) (0.00147) (0.00246) (0.00174) (0.00351) (0.00242) (0.00377) (0.00253) (0.00351) (0.00240) (0.00281) (0.00179) (0.00338) (0.00203) (0.00283) (0.00181)

Size3 0.297*** 0.297*** 0.320*** 0.320*** 0.309*** 0.309*** -0.0142** -0.0146*** -0.169*** -0.157*** -0.0182** -0.0177*** -0.311*** -0.311*** -0.476*** -0.476*** -0.326*** -0.326***

(0.00493) (0.00286) (0.00434) (0.00243) (0.00484) (0.00318) (0.00706) (0.00400) (0.00728) (0.00452) (0.00708) (0.00362) (0.00518) (0.00275) (0.00596) (0.00361) (0.00521) (0.00315)

Size4 0.374*** 0.374*** 0.416*** 0.415*** 0.375*** 0.377*** 0.0347** 0.0340*** -0.105*** -0.0921*** 0.0124 0.0182* -0.340*** -0.340*** -0.508*** -0.508*** -0.358*** -0.358***

(0.0111) (0.00602) (0.00929) (0.00537) (0.0111) (0.00723) (0.0164) (0.00911) (0.0179) (0.0111) (0.0177) (0.00987) (0.0114) (0.00706) (0.0143) (0.00858) (0.0121) (0.00698)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Industry
FE

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Obs 430181 429761 410703 489658 490557 410325 430084 429761 497986 489658 414670 410325 429761 429761 489658 489658 410325 410325

EL(Bx) -0.0417 -0.0412 -0.0450 -0.0449 -0.0505 -0.0501 -0.1617 -0.1617 -0.1949 -0.1893 -0.1578 -0.1550 -0.1257 -0.1257 -0.1512 -0.1512 -0.1104 -0.1104

EL(Wa) -0.1276 -0.1273 -0.1187 -0.1185 -0.1347 -0.1345 -0.1752 -0.1751 -0.1849 -0.1835 -0.1724 -0.1711 -0.0548 -0.0548 -0.0738 -0.0738 -0.0423 -0.0423

Notes:
Robust standard errors in parentheses for OLS. Bootstrapped standard errors for SUR. (avg) implies that the estimations use information for the “average” employee. (hour) implies that the estimations use hours worked instead of
number of employees. (benefits) implies that the estimations include worker’s benefits in the labor cost.
*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 5 Robustness checks for older vs younger firms

OLS OLS(re)

(a) (b) (c) (d) (e) (f)

VARIABLES LogW LogLP LogGAP LogW LogLP LogGAP

Bx −0.0961*** −0.246*** −0.144*** −0.0955*** −0.240*** −0.144***

(0.00607) (0.00755) (0.00642) (0.00606) (0.00759) (0.00642)

Wa −0.174*** −0.221*** −0.0449*** −0.174*** −0.218*** −0.0449***

(0.00406) (0.00502) (0.00448) (0.00405) (0.00503) (0.00448)

Bx*Old 0.0703*** 0.117*** 0.0415*** 0.0699*** 0.111*** 0.0415***

(0.00734) (0.00948) (0.00800) (0.00733) (0.00952) (0.00800)

Wa*Old 0.0440*** 0.0432*** −0.00127 0.0435*** 0.0423*** −0.00127

(0.00493) (0.00628) (0.00555) (0.00493) (0.00629) (0.00555)

Old 0.0590*** 0.0460*** −0.0124*** 0.0586*** 0.0463*** −0.0124***

(0.00263) (0.00354) (0.00319) (0.00263) (0.00354) (0.00319)

Size2 0.215*** −0.0561*** −0.272*** 0.214*** −0.0574*** −0.272***

(0.00242) (0.00349) (0.00280) (0.00242) (0.00348) (0.00280)

Size3 0.317*** 0.00275 −0.314*** 0.317*** 0.00280 −0.314***

(0.00479) (0.00703) (0.00515) (0.00477) (0.00700) (0.00515)

Size4 0.383*** 0.0368** −0.343*** 0.385*** 0.0422** −0.343***

(0.0110) (0.0175) (0.0121) (0.0108) (0.0170) (0.0121)

Year FE Yes Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes Yes

Observations 417637 421704 417234 417234 417234 417234

EL(Bx, Young) −0.092 −0.218 −0.134 −0.091 −0.213 −0.134

EL(Wa, Young) −0.160 −0.198 −0.044 −0.159 −0.196 −0.044

EL(Bx, Old) −0.025 −0.121 −0.097 −0.025 −0.120 −0.097

EL(Wa, Old) −0.122 −0.163 −0.045 −0.122 −0.162 −0.045

Notes:
Robust standard errors in parentheses. OLS(re) is the specification where the sample is restricted to the same number of
observations per each outcome variable (columns (d)-(f)).
(Old) is a dummy equal to 1 when the firm has been established at least 10 years before.
EL(Bx, Young) is the elasticity of the outcome variable to the regional location for a “young” firm.
***p < 0.01, **p < 0.05, *p < 0.1.
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firm’s age had to be dropped, but Table 5 still provides useful insights. The signs of the

elasticities for both young and old firms stay the same as in the pooled sample17. The

cost advantage enjoyed by firms in Brussels and in particular in Wallonia relative to

firms in Flanders applies to both young and old establishments. The elasticities in the

wage equation are significantly higher for young firms than older firms, and in particu-

lar for firms located in Brussels. The productivity disadvantage of non-Flemish firms is

also higher for younger firms than older ones, coherently with the positive correlation

between age and productivity we estimated in the previous specifications. The average

old firm in Brussels, on the other hand, performs better than the counterpart in

Wallonia (relative to a firm in Flanders), which is not the case for a younger firm. The

gap between the wage and productivity premium associated with firm’s location is

bigger in Brussels than in Wallonia, but distinguishing this effect between young and

old firms is not possible, since the coefficient on the Wallonia regional dummy in the

gap equation is not significantly different for older and younger firms. The impact of

being located in Brussels on the productivity-wage gap is greater for younger firms.

http://www.izajoels.com/content/3/1/11
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Dynamics

The picture of relative performance of Belgian regions partially changes when taking into

considerations the growth rate of labor productivity and average wage. We explore this

venue to conform to the current policy debate, which seems to prefer comparisons across

administrative units based on the rate of growth more than on the level of competitiveness.

Higher productivity growth is indeed generally associated to a higher economy-wide growth

rate, coherently with a neoclassical model of endogenous growth (Lucas 1988, Romer 1994).

We therefore estimate equation (1)-(3) again, where the dependent variables become the

year-on-year change in the logarithm of average wage, labor productivity, and their differ-

ence. Table 6 shows the results of the estimations for the complete sample and for the sam-

ple where the same number of observations is exploited for the three regressions. In the

baseline estimation the wage-productivity gap is reduced by the localization of the firm in

Brussels but not Wallonia. This result is driven by the rate of productivity growth, which is

higher for the former than the latter, and higher than the coefficient for the cost growth

equation. This, in turn, is then reflected in a positive and significant coefficient for the

dummy of Brussels but not Wallonia. It remains true, however, that being located in either

Wallonia or Brussels increases the rate of growth of wages the firm is asked to pay to its

workers more than a firm located in Flanders. The coefficients for age and size of the firm,

on the other hand, seem to go in the same direction as reported in the estimation in levels:

keeping every other firm’s characteristics constant, an older or bigger firm displayed a

lower yearly rate of growth in the ratio of productivity and wages between 2005 and 2012.
Table 6 Growth rates for full time equivalent employees 2005-2012

OLS OLS (re)

(a) (b) (c) (d) (e) (f)

VARIABLES ΔLogW ΔLogLP ΔLogGAP ΔLogW ΔLogLP ΔLogGAP

Bx 0.00839*** 0.0283*** 0.0191*** 0.00857*** 0.0277*** 0.0191***

(0.00195) (0.00265) (0.00251) (0.00195) (0.00265) (0.00251)

Wa 0.00989*** 0.00864*** −0.00134 0.00994*** 0.00860*** −0.00134

(0.00139) (0.00173) (0.00162) (0.00139) (0.00174) (0.00162)

Logage −0.0106*** −0.0468*** −0.0357*** −0.0105*** −0.0462*** −0.0357***

(0.000818) (0.00107) (0.000980) (0.000817) (0.00107) (0.000980)

Size2 0.0108*** −0.0342*** −0.0447*** 0.0107*** −0.0339*** −0.0447***

(0.00110) (0.00155) (0.00142) (0.00110) (0.00156) (0.00142)

Size3 0.0171*** −0.0289*** −0.0462*** 0.0174*** −0.0288*** −0.0462***

(0.00188) (0.00277) (0.00248) (0.00186) (0.00277) (0.00248)

Size4 0.0167*** −0.0192*** −0.0360*** 0.0168*** −0.0192*** −0.0360***

(0.00267) (0.00556) (0.00525) (0.00268) (0.00557) (0.00525)

Year FE Yes Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes Yes

Obs 228950 231117 228692 228692 228692 228692

EL(Bx) 0.0084 0.0287 0.0193 0.0086 0.0281 0.0193

EL(Wa) 0.0099 0.0087 −0.0013 0.0100 0.0086 −0.0013

Notes:
OLS(re) is the specification where the sample is restricted to the same number of observations per each outcome
variable (columns (d)-(f)).
Robust standard errors in parentheses.
***p < 0.01, **p < 0.05, *p < 0.1.

http://www.izajoels.com/content/3/1/11


Table 7 Robustness checks for growth rates of outcome variables (2005-2012)

(a1) (b1) (c1) (a2) (b2) (c2) (a3) (b3) (c3)

(avg) (hour) (benefits) (avg) (hour) (benefits) (avg) (hour) (benefits)

VARIABLES ΔLogW ΔLogW ΔLogW ΔLogLP ΔLogLP ΔLogLP ΔLogGAP ΔLogGAP ΔLogGAP

Bx 0.00684*** 0.00351* 0.00875*** 0.0120*** 0.0195*** 0.0277*** 0.00519** 0.0160*** 0.0189***

(0.00195) (0.00201) (0.00196) (0.00262) (0.00371) (0.00265) (0.00243) (0.00341) (0.00252)

Wa 0.00801*** 0.0103*** 0.00997*** 0.00349** 0.00592** 0.00860*** −0.00452*** −0.00434* −0.00137

(0.00139) (0.00139) (0.00139) (0.00172) (0.00245) (0.00174) (0.00160) (0.00224) (0.00162)

Logage −0.0127*** 0.00399*** −0.0105*** −0.0450*** 0.0112*** −0.0462*** −0.0323*** 0.00724*** −0.0357***

(0.000839) (0.000828) (0.000818) (0.00108) (0.00156) (0.00107) (0.000987) (0.00142) (0.000980)

Size2 0.00989*** −0.0181*** 0.0110*** −0.0267*** −0.0301*** −0.0339*** −0.0366*** −0.0119*** −0.0450***

(0.00110) (0.00121) (0.00110) (0.00155) (0.00193) (0.00156) (0.00138) (0.00169) (0.00143)

Size3 0.0169*** −0.0250*** 0.0177*** −0.0205*** −0.0479*** −0.0288*** −0.0373*** −0.0229*** −0.0465***

(0.00172) (0.00210) (0.00187) (0.00271) (0.00321) (0.00277) (0.00245) (0.00269) (0.00248)

Size4 0.0158*** −0.0251*** 0.0176*** −0.0149*** −0.0432*** −0.0192*** −0.0306*** −0.0181*** −0.0368***

(0.00440) (0.00215) (0.00265) (0.00550) (0.00560) (0.00557) (0.00402) (0.00546) (0.00525)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Obs 244884 289586 228693 244884 289586 228693 244884 289586 228693

EL(Bx) 0.0069 0.0035 0.0088 0.0121 0.0197 0.0281 0.0052 0.0161 0.0191

EL(Wa) 0.0080 0.0103 0.0100 0.0035 0.0059 0.0086 −0.0045 −0.0043 −0.0014

Notes:
Robust standard errors in parentheses for OLS. Bootstrapped standard errors for SUR.
(avg) implies that the estimations use information for the “average” employee.
(hour) implies that the estimations use hours worked instead of number of employees.
(benefits) implies that the estimations include worker’s benefits in the labor cost.
***p < 0.01, **p < 0.05, *p < 0.1.
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Our results in the preferred specification therefore suggest that a catching up process

may be happening in Belgium in terms of regional productivity. Being located outside

Flanders in the sample years guaranteed a higher growth rate of productivity, no matter

the cost performance. This translates in a positive coefficient for the productivity-wage

gap but only for Brussels, while the coefficient for Wallonia is insignificant due to the im-

portant contribution of average wage.

The results are rather robust when turning to different measures of the outcome

variables. In Table 718, the evidence of the full time equivalent specification is strongly

confirmed with respect to Brussels. As far as Wallonia is concerned, on the other hand, the

sign of the coefficient for the wage-productivity gap turns from insignificant (for the full

time equivalent sample, and here when including workers’ benefits (column c3)) to nega-

tive and significant at 1 or 10% (columns a3 and b3). The latter specification, however,

reveals that firms located in Wallonia might experience a higher growth of labor costs than

in Flanders, which may compensate the higher labor productivity growth, thus cancelling

any significant effect on the rate of change in the wage-productivity gap. Evidence of a

trend in the reduction of wage-productivity gap for Wallonia relative to Flanders is

therefore somewhat mixed, but not for Brussels, where our results portrait a less negative

picture of the region’s relative standing than suggested by the estimations in levels.

Conclusions
This study aimed at assessing whether there existed equality in wage and labor productivity

premia for firms in Brussels or Wallonia rather than Flanders. Our question stemmed from

evidence of academic and policy making nature suggesting that regional labor market insti-

tutions influence the matching process of workers with vacancies. We therefore estimated

a value-added-per-worker and a wage equation using firm level data for the population of

Belgian firms. Our results suggest that even controlling for sector effects we still find im-

portant regional differences in wages and productivity, and that in Wallonia and Brussels

wages seem to be “too high” compared to labor productivity. This is reflected in a positive

and significant wage-productivity gap for firms in Brussels and Wallonia with respect to

Flanders. On the other hand, we see that labor productivity fell in 2012 in Flanders more

than in Wallonia and Brussels. As a consequence the results of the estimation in growth of

labor productivity and average wage highlight that a process of convergence in productivity

may be happening for both Brussels and Wallonia, although for Wallonia this is still not

enough to reverse the trend in the productivity-wage gap. These results are conditioned by

the available data, which do not allow to distinguish between establishments within the

same firm, nor to control for the composition of the labor force in human capital.

In absence of cross-region firm productivity convergence, reducing unemployment

and hence re-aligning wages with the worker’s marginal product of labor requires an

intervention on labor market institutions in Belgium. We argue that how our results

can be interpreted in the light of the existence of collective agreements which apply to

all firms operating within the same sector across all regions in Belgium. One possible

field for action would therefore be represented by the wage bargaining process, which

could be reformed towards a greater attention to regional specificities in labor product-

ivity. On the other hand, our analysis does not explicitly test the correlation between

unemployment and labor-productivity mismatches at the regional level, leaving space

for further research on this topic.
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Endnotes
1Ever since 2011, the competence of the regional governments on labor market pol-

icies has been strengthened. For instance, regions are now responsible for the interview

process which evaluates the unemployed person’s job search effort, as well as for the

sanctions which may apply as a consequence.
2The economic literature, obviously, has moved beyond standard labor market models

such as the one presented in Figure 1 (see Manning 2011 for a review of the relevant

literature). We recognize that the complexity of the Belgian labor market cannot be

synthetized in one such graph, but we believe that Figure 1 provides a simple intuition of

the link between the wage-productivity mismatch and unemployment which we are ex-

ploring in the following pages.
3An important difference between the current study and the cited research is the

choice of determinants which are included in the estimating equations. The quoted pa-

pers investigate the impact of workers’ characteristics (age, education, gender) or their

dispersion on labor productivity and costs, and they do so by exploiting firm level in-

formation on the composition of the labor force. We do not have access to such infor-

mation hence a similar analysis is precluded.
4It corresponds to the inverse of real unit labor costs, as in the European Competitiveness

Report (2009), European Commission.
5In the attempt to reduce this bias in estimation, we ran our analysis also on a sub-

sample of firms which do not report any subsidiary or branch in the database. The

main conclusions hold in this case as well, although of course the sample is likely to be

biased towards smaller firms (tables available on request).
6Accordingly, the NUTS2 region of Halle-Vilvoorde, which is often considered part

of the Brussels region due to the strong political and economic links to the capital city,

is included in the region of Flanders. In this choice, we are aligned with the statistical

offices of major international institutions such as the OECD and Eurostat.
7We discuss here descriptive statistics in level to ease the interpretation. The estima-

tions, however, will be carried out in logarithm. Interpreting descriptive statistics in

logarithm is in fact not immediate, hence their omission here.
8The number of observations per year may differ from Table 1 to Table 2 since some

of the firms reported in Table 1 have missing values for some variables of interest. In

particular, many firms in the sample do not report any employee, while our analysis

focuses on firms with at least one employee.
9We also ran regressions using the log of size as a control instead of size dummies.

Our conclusions are robust to this specification as well.
10The coefficients of OLS(re) and SUR, in particular, are equal by construction, as in

both estimations the sample is equally restricted. The computed standard errors, how-

ever, are different.
11Test statistics and p-values are available upon request.
12The exact magnitude of these gains is inferred from the calculation of elasticities

such as in the case of regional dummies (not reported).
13More precisely the correlations are: -1.5% for Brussels, -2.5% for Wallonia, +3% for

Flanders. Even if correlations were higher, however, our current estimates would be

underestimating, not overestimating, the size of the regional dummies: as capital inten-

sity is found to be on average higher for firms in Flanders than in the rest of Belgium
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(refer to Table 1), including capital intensity in the estimation would reduce the size of

coefficient on the regional dummy for Flanders more than on the ones for Brussels and

Wallonia.
14Omitting capital from our specification, as a consequence, is not connected to the

debate developed by the literature on the determinants of the rate of unemployment.

Bande and Karanassou (2009, 2013) empirically estimate a dynamic multi-equation

labor market model where they can control for growing variables such as capital accu-

mulation along with usual stationary variables. This feature differentiates the “Chain

Reaction Theory” model of unemployment from the literature on the Natural Rate of

Unemployment (NRU). As we do not explicitly test an unemployment equation, this

paper does not take a stand in the CRT vs NRU debate.
15Precise comparison of coefficients in models using averages, hours and benefits is

not possible, because the reported regressions are run over different sample sizes,

hence each model estimates separate variance/covariance matrixes and standard errors.

The same holds for comparison of the columns estimated with OLS and SUR. As men-

tioned in the main body of the text, comparisons of magnitude in coefficients of labor

productivity, average wage and their ratio are on the contrary possible, for the columns

estimated with SUR using the same data.
16The gap is expressed in terms of productivity over wages, hence the reverse than

the wage-productivity gap.
17The elasticities for “old” firms at the bottom of the table were correctly computed

as a function of the sum of the coefficients on the regional dummy in level and in cross

product.
18Table 7, for simplicity, only reports the results using the restricted sample

(OLS(re)). The complete set of results is available upon request.
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