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FOREWORD 

At this point, both this dissertation as well as my master studies are coming to an end, so I can’t help but 

feeling a bit nostalgic. I’m very happy to have been able to work on this subject as it is something that is 

strongly debated among politicians, employers and employees. This societal relevance is what encouraged 

me most to take on this topic and I hope that this dissertation can add to the existing body of knowledge 

on labour costs  

A lot of effort has gone into the research on this topic and as I’m laying the last hand on this work, it’s 

time to thank everyone who stood by me during this challenge. First and foremost I want to thank my 

promoter Prof. Dr. Freddy Heylen for his continuous support and critical evaluation of my work. I really 

appreciate to have been given the opportunity to work on this topic and to have had his input on it! 

Furthermore I also want to thank family and friends for their pats on the backs and on-going support, 

not only during the work on this dissertation, but also during the past four years as a student. 
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DUTCH SUMMARY 

In deze paper onderzoeken we enerzijds de juiste maatstaf om een eventuele ontsporing van de 

loonkosten in België en de andere OESO-landen te ontdekken en te meten; anderzijds gaan we het effect 

hiervan na op de werkgelegenheid.  

In een eerste deel van deze uiteenzetting gaan we na waarom de loonvorming theoretisch van belang is 

voor de werkgelegenheid en welke loonvariabele bepalend is in de relatie met werkgelegenheid. Dit 

theoretisch onderzoek geeft ook meteen aan welke norm de loonvorming moet respecteren vanuit het 

perspectief van behoud van werkgelegenheid. Zo komen de arbeidsproductiviteit en het niveau van de 

‘labour-augmenting’ technologie aan bod als mogelijke normen voor de evolutie van de reële loonkost 

per eenheid arbeid, en de loonkost per eenheid product bij de handelspartners als norm voor de loonkost 

per eenheid product in eigen land. Deze laatste norm ligt aan de basis van de evaluatie van de  Relative 

Unit Labour Cost of Real Effective Exchange Rate. We spreken van loonontsporing als de lonen sneller 

stijgen dan de norm. 

In een tweede deel bekijken we welke indicatoren voor de loonkloof en -kosten het vaakst worden 

gebruikt in de praktijk. Voor elk van deze maatstaven onderzoeken we de relevantie ervan (naar de 

theoretische benadering in het voorgaande deel) en we berekenen de (eventuele) ontsporing in België 

volgens elke maatstaf. We doen dit achtereenvolgens voor (1) de nominale uurloonkost in de sector van 

de bedrijven in vergelijking met de drie belangrijkste handelspartners (Frankrijk, Duitsland, Nederland) 

(VBO indicator); (2) de gecumuleerde stijging sinds 1996 van de nominale uurloonkost in de totale 

economie, vergeleken met de gecumuleerde stijging sinds 1996 bij de belangrijkste handelspartners (CRB 

indicator voor de loonnorm); (3) de relatieve uurloonkost per eenheid product (RULC) in België, 

vergeleken met de belangrijkste handelspartners, de euro area en een groep van 49 landen (OESO en 

niet-OESO landen); (4) de reële uurloonkost ten opzicht van de arbeidsproductiviteit per uur in België 

en (5) ten slotte de reële uurloonkost ten opzichte van het niveau van ‘labour-augmenting’ technologie 

in België (de Blanchard indicator). Blanchard beschrijft dit niveau van technologie als de ‘warranted 

wage’. 
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We vinden voor elk van de indicatoren (linkerfiguur) een geleidelijke ontsporing van de loonkosten in 

België sinds het midden van de jaren 90. De omvang van de loonontsporing varieert momenteel van 

ongeveer 5% (CRB) tot meer dan 15% (VBO). De RULC ten opzichte van het grootste panel van 49 

landen, toont een loonontsporing van 6.5 %. Voor de beide loonmaatstaven met de productiviteit als 

norm (rechterfiguur) is dit veel minder het geval. Met 1999 als benchmark suggereert de Blanchard 

maatstaf momenteel een macroeconomische  loonontsporing van ongeveer 2 à 3  %. Als we 1970 (jaar 

van full employment) als benchmark nemen, dan zou de loonontsporing volgens Blanchard 6 à 7 % 

bedragen. De Blanchard maatstaf en de RULC (49 landen) zijn theoretisch de meest relevante indicator, 

bijgevolg zullen we deze gebruiken in de econometrische uiteenzetting in het volgende deel. 

In het laatste deel van deze paper gaan we na wat het effect van deze loonmaatstaf is op de 

werkgelegenheid. We gaan dit meest effectief na aan de hand van de CCEP (Common Correlated Effects 

Pool) schatter, aangezien deze rekening houdt met gemeenschappelijke factoren die niet observeerbaar 

zijn. We onderzoeken het effect op de werkgelegenheid van de Blanchard indicator en de RULC; 

hiervoor nemen we ook de fysieke kapitaalstock, menselijk kapitaal, de ‘output gap’ en demografische 

factoren (de bevolking tussen 15 en 24 jaar oud en de bevolking tussen 55 en 64 jaar oud) op in onze 

vergelijking. 

We vinden dat de Blanchard indicator een negatief effect heeft op de werkgelegenheid. Dit houdt in dat 

een daling van de kloof in loonkosten van 1 % punt, een positief effect op de werkgelegenheid heeft van 

0.13 % punt. Voor de RULC vinden we echter een omgekeerd resultaat: een daling van de kloof in 

loonkosten van 1 % punt heeft hier een negatief effect op de werkgelegenheid heeft van 0.03 % punt. 

Bijgevolg raden we verder onderzoek aan op dit laatste punt, bijvoorbeeld het uitbreiden van de panel 

data set of het invoegen van andere variabelen. 
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0.  INTRODUCTION 

The discussion on whether or not labour costs in Belgium are too high and how big a potential labour 

cost gap may be, has been quite a popular topic in debates. The reason for these many discussions is the 

crucial role that labour costs play in our labour market, in our level of competitiveness and consequently, 

in our entire economy. However, the importance of the labour cost gap and the general knowledge 

thereof do not make labour costs a very straightforward subject to research, analyze or evaluate. Exactly 

because of its connection with many economic indicators the effects aren’t always easily quantifiable. As 

a result, the discussion on labour costs remains a continuous point of struggle as we can see in many of 

our media outlets. 

There’s a great variety of literature on Belgium’s labour cost gap and an even greater variety of results; 

we can find sources that show us a labour cost gap of 0.55 % (ABVV, 2013) to others that inform us of 

a gap of almost 13 % (NBB, 2013) or 16.5 % (EGCW, 2013). In this paper, we would like to bring some 

more clarity on the subject. The goal of this research is, on the one hand, to investigate which economic 

indicator shows us the most (or one of the most) accurate representations of the labour cost gap in 

Belgium and towards other OECD countries; and, on the other hand, the paper aims to measure this 

labour cost gap and to analyze its influence on employment.  

Analyzing labour costs obviously neglects some other important aspects that matter when discussing the 

level of competitiveness of a country (such as bought-in-goods, bought-in services, labour and capital, 

domestic tax and regulatory systems), so we want to make clear that this paper does not aim to reach a 

conclusion on the (internal or external) competitiveness position of a country.  

The body of text is divided into three main sections. First, we start with a theoretical overview of the 

optimal choice of labour for a company in order to establish what we can learn about the relationship 

between labour cost and employment from economic theory. We make various assumptions in order to 

set up a general theoretical framework; these assumptions are exogenous technology, constant returns 

to scale, diminishing returns to each production factor and perfect competition. In 1.1. we look at the 

company’s optimal choice in the short term, in 1.2. we do the same for the long term and finally in 1.3. 

for a country (or firm) interested in its external competitiveness position.  

Secondly, we look at labour cost from a more practical side. According to the labour cost indicators that 

are used most often in practice and/or that turn out to be relevant (from our previous theoretical part), 

we determine how high the labour gap for Belgium is for each of these indicators. In 2.1. we start by 

looking at the hourly labour cost in the business sector; in 2.2. we investigate the hourly nominal labour 

cost in the total economy, which is used to calculate the wage norm in Belgium. In 2.3., to include a 
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bigger set of countries and to account for productivity, we turn to the Relative Unit Labour Cost for the 

main trading partners and Euro area countries and to the Real Effective Exchange Rate for the OECD 

countries. In 2.4., we compare real hourly labour costs and labour productivity; this ratio is more relevant 

for its effect on internal competitiveness. To control for the endogeneity bias that can be found in the 

previous indicator, we turn to the warranted wage as formed by Blanchard. 

In the third part, we turn to econometric research in order to determine how the most accurate labour 

cost indicator affects employment, taking into account the physical capital stock, human capital, the 

output gap and the share of younger and older people in the population. We set up two different models 

to do this and we estimate it in two ways: with the Fixed Effects model first, and secondly with Common 

Correlated Effects to take unobserved common factors into account.  
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(2) 

1.  LABOUR COST AND EMPLOYMENT: THEORY 

In this section we explain why (and through which channels) the cost of labour is important for 

employment and what we can learn about this relationship from economic theory. Our findings will 

guide us in choosing the most appropriate (theoretically founded) empirical indicators to evaluate 

whether wages in an economy are at the correct level, excessive or too low.   

We can study the influence of labour costs on employment from different theoretical perspectives. 

We start by looking at firms’ optimal choice of factors of production (in the short and long run) and we 

finish by looking at companies from a perspective of competitiveness towards their trading partners. 

Throughout this section, we represent the production decision of a firm with the Cobb-Douglas function 

(with unitary elasticity of substitution between the factors of production)  

𝑦 = 𝐾𝛼(𝐴𝐿)1−𝛼 

where 𝑦 is real output, 𝐾 is capital input, 𝐿 is labour input, 𝐴 serves as a measure for technology and α 

is the capital elasticity of output (1 − 𝛼 will consequently represent the labour elasticity of output). We 

assume a Harrod neutral (labour-augmenting) technical process. 

Some crucial assumptions that we make are:  

- Technology A is exogenous, it is not explained by the model. It has an exogenous growth rate g. 

- There are constant returns to scale. 

- There are diminishing returns to each production factor (0<α<1).  

- We assume perfect competition; firms are price takers. This implies that the capital elasticity of 

output α will also represent the share of national income going to capital input.  

- At the macro level, we will assume constant population. Together with our set of assumptions this 

implies real output y (as well as output per capita) will grow at rate g along a balanced growth path. 

1. 1. Optimal choice in the short run and the endogeneity of labour productivity 

In the short run, a firm is confronted with fixed capital, while labour input is variable. A firm will 

determine the optimal amount of labour in order to obtain an output that will maximize profit. In order 

to solve this optimization problem, we maximize the profit function 𝜋, subject to the constraint of the 

Cobb-Douglas production function and the assumption that capital K is fixed. The profit function 

(objective function) is expressed as  

𝜋 = 𝑃𝑦 − 𝑊(1 + 𝑡𝑝)𝐿 − 𝑅�̅� 

(1) 
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(3) 

(4) 

Where 𝑊(1 + 𝑡𝑝)𝐿 expresses the total nominal labour cost for the employer, with 𝑊 the nominal gross 

wage per unit of labour and 𝑡𝑝 the social security contribution paid by the employer. 𝑅 is the nominal 

factor price of capital.  

The first order condition for an optimum in the profit function is  

𝜕𝜋

𝜕𝐿
= 𝑃

𝜕𝑦

𝜕𝐿
− 𝑊(1 + 𝑡𝑝) = 0 

𝑃
𝜕𝑦

𝜕𝐿
= 𝑊(1 + 𝑡𝑝)  

𝜕𝑦

𝜕𝐿
= 𝑤(1 + 𝑡𝑝) 

We can rewrite equation (3) in terms of real labour costs, where 𝑤 is the real gross wage 
𝑊

𝑃
. 1 These 

expressions show that a firm reaches profit maximization when it hires labour up to the point where its 

marginal product 
𝜕𝑦

𝜕𝐿
 equals the real labour cost. In other words, in perfect competition labour earns back 

its marginal product. We see that in the short run, real labour costs determine the optimal labour input 

of the firm. Since  

𝜕𝑦

𝜕𝐿
= (1 − 𝛼)𝐴1−𝛼 (

𝐾

𝐿
)

𝛼

= (1 − 𝛼) (
𝑦

𝐿
) 

it follows from the first order condition that in the optimum 

𝑤(1 + 𝑡𝑝) = (1 − 𝛼)𝐴1−𝛼 (
�̅�

𝐿
)

𝛼

 

⇔ 𝑤(1 + 𝑡𝑝) = (1 − 𝛼) (
𝑦

𝐿
) 

from which we can immediately derive two alternative equations for optimal employment. 

𝐿 = (
(1−𝛼)𝐴1−𝛼𝐾𝛼

𝑤(1+𝑡𝑝)
)

𝟏

𝛼
 

𝐿 = 
(1−𝛼)𝑦

𝑤(1+𝑡𝑝)
 

We conclude that the theoretically relevant labour cost indicator is the real labour cost per unit of labour 

𝑤(1 + 𝑡𝑝). When 𝑤(1 + 𝑡𝑝) increases (ceteris paribus), firms will demand less labour and consequently 

optimal employment 𝐿 will decrease.  

 

 

                                                 
1 Real hourly labour costs can be obtained by dividing the nominal hourly labour costs by a price deflator 𝑃. We 

will be using the GDP deflator 𝑃𝐺𝐷𝑃. 
 

(5) 

(6) 

(7) 

(7’) 

(6’) 
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The norm to keep employment 𝐿 stable is clear from equations (6’) and (7’); from (6’) it can easily be 

derived that 

𝑑𝐿

𝐿
= 0 ⇔

𝑑 (𝑤(1 + 𝑡𝑝))

𝑤(1 + 𝑡𝑝)
=  

𝑑((1 − 𝛼)𝐴1−𝛼�̅�𝛼)

(1 − 𝛼)𝐴1−𝛼�̅�𝛼
   

 ⇔
𝑑 (𝑤(1 + 𝑡𝑝))

𝑤(1 + 𝑡𝑝)
= (1 − 𝛼)

𝑑𝐴

𝐴
+ 𝛼

𝑑�̅�

�̅�
= (1 − 𝛼)𝑔  

The real cost per unit of labour (and therefore the real wage w) should grow at a rate equal to a fraction 

(1 − 𝛼) of the rate of labour-augmenting technological progress 𝑔. Under the assumption of fixed 

capital (1 − 𝛼)𝑔  is also the long-run growth rate of output 𝑦.  

For constant employment (in other words to keep 
𝑑𝐿

𝐿
 = 0) wages should thus have the same growth 

rates as real output, which is also clear from equation (7’). 

In the next section we will see that real output growth and the allowed or ‘warranted’ growth rate for 

real wages rise to 𝑔 when capital is flexible. Then we arrive in the balanced growth situation that we have 

mentioned before. Our results then imply Blanchard’s (2006) claim that the warranted real wage growth 

in an economy in equilibrium is the rate of labour-augmenting technical progress. Faster or slower 

growth implies imbalance. 

The argument that the norm to keep employment stable is that the real labour cost per unit of labour 

changes proportionally with labour productivity  
𝒚

𝑳
, but there is one important condition. It only 

holds if changes in labour productivity don’t originate from a change in employment 𝐿; wage changes 

are only justified by changes in productivity through changes in technology and capital.  

Therefore one might also use the ratio of real labour cost per unit of labour to labour productivity as an 

indicator to assess whether or not labour costs are excessive. However a problem for the reliability of 

this indicator is the endogeneity of labour productivity. This means that labour productivity itself 

responds to changes in the cost of labour. To see this we rewrite equation (7’): 

(1 − 𝛼) = 
𝑤(1+𝑡𝑝)

𝑦
𝐿⁄

 

Optimizing companies will aim for a fixed ratio of labour cost to labour productivity. When, for example, 

the cost of labour input increases too much, companies will decrease employment 𝐿 (and maybe raise K 

if K is flexible), which will result in a higher ratio of  
𝑦

𝐿
.  So even if wages are excessive, an indicator like 

𝑤(1+𝑡𝑝)
𝑦

𝐿⁄
 may not reveal this due to an endogeneity bias. (Turner and Van’t dack, 1993)  

(9) 

(8) 
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1. 2. Optimal choice in the long run 

In the long run, a firm has variable labour and capital inputs. The optimal labour-capital combination is 

the one that produces a given level of output at minimal cost. In order to solve this optimization 

problem we minimize the cost function C, subject to the constraint of the Cobb-Douglas production 

function, where 𝐾 is not fixed anymore. 

The nominal cost function where 𝐾 is no longer fixed, is expressed as: 

𝐶 = 𝑊(1 + 𝑡𝑝)𝐿 + 𝑅𝐾 

Solving the optimization problem with the Lagrange function gives us following objective function: 

ℒ = 𝑊(1 + 𝑡𝑝)𝐿 + 𝑅𝐾 − 𝜆(𝐾𝛼(𝐴𝐿)1−𝛼 − 𝑦)   

The first-order conditions are 

𝑊(1 + 𝑡𝑝) = 𝜆(1 − 𝛼)𝐴1−𝛼 (
𝐾

𝐿
)

𝛼
 

𝑅 = 𝜆𝛼 (
𝐴𝐿

𝐾
)

1−𝛼

 

Resulting in  

𝑊(1 + 𝑡𝑝)

𝑅
=

(1 − 𝛼)

𝛼

𝐾

𝐿
 

𝐾

𝐿
=

𝛼

1−𝛼

𝑊(1+𝑡𝑝)

𝑅
 

We rewrite (13) for 𝐿 

𝐿 =
1 − 𝛼

𝛼

𝑅

𝑊(1 + 𝑡𝑝)
𝐾 

Next, we substitute a function of output 𝑌 for 𝐾 using the production function 

𝐿 =
1 − 𝛼

𝛼

𝑅

𝑊(1 + 𝑡𝑝)
𝑦

1
𝛼(𝐴𝐿)

𝛼−1
𝛼  

We rewrite the nominal capital compensation 𝑅 in real terms: 𝑟 = 
𝑅 

𝑃
 and [

1−𝛼

𝛼
] as 𝛽, which gives us: 

𝐿 = 𝛽𝛼
(𝑟𝑃)𝛼

[𝑊(1 + 𝑡𝑝)]
𝛼

𝑦

𝐴1−𝛼
 

𝐿 = 𝛽𝛼 (
𝑤(1 + 𝑡𝑝)

𝑟
)

−𝛼
𝑦

𝐴1−𝛼
 

We conclude that the relevant labour cost indicator in cost minimization is the real labour cost over real 

capital compensation 
𝑤(1+𝑡𝑝)

𝑟
. However, in the long run the capital compensation is constant2, which 

                                                 
2 We again think of long-run growth in the economy (cf. Solow model). See also Kaldor’s stylized facts which 
say that that the rate of return on investment is constant in the long run. 

(13) 

(10) 

(11) 
 

(12) 

(14) 
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makes the indicator 𝑤(1 + 𝑡𝑝). This implies that when 𝑤(1 + 𝑡𝑝) increases (ceteris paribus), employment 

𝐿 will decrease.  

The norm to keep employment 𝐿 stable is when the real labour cost per unit of labour changes 

proportionally with real output and technological innovation. To keep employment stable, in other words 

to keep 
𝑑𝐿

𝐿
 = 0, growth in real wages should follow the exogenous growth rate. We find this through 

differentiation from (14): 

𝑑𝐿

𝐿
= 0 ⇔ 𝛼

𝑑𝑟

𝑟
+

𝑑𝑦

𝑦
+ (𝛼 − 1)

𝑑𝐴

𝐴
− 𝛼

𝑑 (𝑤(1 + 𝑡𝑝))

𝑤(1 + 𝑡𝑝)
= 0 

⇔ 𝛼
𝑑 (𝑤(1 + 𝑡𝑝))

𝑤(1 + 𝑡𝑝)
=

𝑑𝑦

𝑦
+ (𝛼 − 1)

𝑑𝐴

𝐴
 

⇔ 𝛼
𝑑 (𝑤(1 + 𝑡𝑝))

𝑤(1 + 𝑡𝑝)
= 𝑔 + (𝛼 − 1)𝑔 

⇔
𝑑 (𝑤(1 + 𝑡𝑝))

𝑤(1 + 𝑡𝑝)
= 𝑔 

We make use of the standard result in growth theory that, under the assumptions made and with capital 

flexible, real output grows at rate 𝑔, the rate of technological progress 𝐴. Equation (15) shows that the 

real wage growth should follow the growth of 𝑨, or in other words 
𝑤(1+𝑡𝑝)

𝐴
 has to be constant. As 

we have announced in the previous section, Blanchard (2006) calls the growth rate of A the warranted 

wage growth which avoids the problem of the endogeneity bias. His labour cost gap indicator consists 

of the real hourly labour cost divided by the level of labour-augmenting technology A. In logs this can 

also be expressed as  

𝐵 = ln (𝑤(1 + 𝑡𝑝)) − ln 𝐴 

To calculate this we need an expression for ln 𝐴, the Harrod-neutral technical progress. We find this by 

applying growth accounting to our initial production function in equation (1):  

𝑙𝑛𝐴𝑡 =
1

(1 − 𝛼)
[ln 𝑦𝑡 − 𝛼. 𝑙𝑛𝐾𝑡 − (1 − 𝛼)𝑙𝑛𝐿𝑡] 

The left-hand side of the equation is the log of the Solow residual. It is the part of output that remains 

after subtracting the contribution of capital and labour.  

 

 

 

(15) 

(16) 

(17) 
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1. 3. Optimal choice from a competitiveness perspective 

Next, we approach the optimal choice from a perspective of competitiveness. When it comes to assessing 

the underlying competitive position of companies, we look at the relative price and cost position in the 

tradable sector, so among exporting firms. In a global context we encounter final and intermediate goods 

producers.  

We assume that the final goods producers operate in a perfectly competitive global market. Their 

output is a CES-composite of intermediate goods which they buy in different countries.  

𝑦 = (∫ 𝑋𝑖

𝜖−1

𝜖
1

0
𝑑𝑖)

𝜖

𝜖−1
 

Where the elasticity of substitution between the different intermediate goods is given by 𝜖 > 1. 

The final goods producers optimally choose the quantity of each intermediate good 𝑋𝑖 to maximize 

profits. They take the prices of the intermediate goods 𝑧𝑖 (expressed in the currency of country i) as 

given, as well as the output price 𝑃 of their product. Profit maximization by the final goods producer 

will be determined by the difference between total sales of final goods producers (𝑃𝑦) and total costs, 

which yields the following profit function: 

𝜋 = 𝑃𝑦 − ∫ (𝑒𝑖𝑧𝑖𝑋𝑖)
1

0

𝑑𝑖 

where i is an intermediate producer, 𝑧𝑖 is the exogenous price of the intermediate good in the home 

country of the intermediate producer, and 𝑒𝑖 is the exogenous exchange rate of the currency of country 

i in terms of the final goods producer’s currency. So a rise in 𝑒𝑖 means an appreciation of the currency 

of the intermediate goods producer.) As a result 𝑒𝑖𝑧𝑖 represents the price of intermediate goods of 

country i in the currency of the final goods producer. We will further indicate this as 𝑝𝑖 . To derive the 

optimal 𝑋𝑖 final goods producers would thus maximize with respect to 𝑋𝑖.  

𝜋 = 𝑃 (∫ 𝑋𝑖

𝜖−1
𝜖

1

0

𝑑𝑖)

𝜖
𝜖−1

− ∫ (𝑝𝑖𝑋𝑖)
1

0

𝑑𝑖 

with  𝑝𝑖 = 𝑒𝑖𝑧𝑖 .  

The first order conditions for all i yield: 

𝜕𝜋

𝜕𝑋𝑖
= 0 ⇔ 𝑃

𝜖 − 1

𝜖
(∫ 𝑋𝑖

𝜖−1
𝜖

1

0

𝑑𝑖)

𝜖
𝜖−1

−1
𝜖 − 1

𝜖
𝑋𝑖

𝜖−1
𝜖

−1

= 𝑝𝑖 

𝑃𝑦
1
𝜖𝑋𝑖

−
1
𝜖 = 𝑝𝑖 

𝑦
1
𝜖𝑋𝑖

−
1
𝜖 =

𝑝𝑖

𝑃
 

𝑋𝑖 = (
𝑝𝑖

𝑃
)

−𝜖

𝑦 

(18) 

(19) 

(20) 
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𝑋𝑖 represents the quantity of intermediate inputs that the intermediate producer supplies and that a final 

good producer buys. In other words, 𝑋𝑖 represents the export of country i. This export depends 

negatively on the ratio of 𝑝𝑖 and 𝑃. 

It can further be shown that in the zero profit equilibrium a composite aggregate index of all intermediate 

goods prices can be constructed. (Gali et al., 2007)  

𝑃 = [∫ 𝑝𝑖
1−𝜖

1

0

𝑑𝑖]

1
1−𝜖

 

Then we look at the intermediate goods producers. They operate in a monopolistically competitive 

world economy. Their goods are used as input to the final goods producers. So, their output will be 

determined by the final goods producers’ demand. They will want to produce this output at minimal 

cost. We define the production function of intermediate good producers as a Cobb-Douglas again. 

Focusing on the producer from country i, that is: 

𝑋𝑖 = 𝐾𝑖
𝛼(𝐴𝐿𝑖)1−𝛼  

Its nominal cost function is  

𝐶 = 𝑊𝑖(1 + 𝑡𝑝)𝐿𝑖 + 𝑅𝑖𝐾𝑖 

Solving the optimization problem with the Lagrange function gives us following objective function: 

ℒ = 𝑊𝑖(1 + 𝑡𝑝)𝐿𝑖 + 𝑅𝑖𝐾𝑖 − 𝜇[𝐾𝑖
𝛼(𝐴𝐿𝑖)1−𝛼 − 𝑋𝑖]  

The first order conditions equal:  

𝑊𝑖(1 + 𝑡𝑝) = 𝜇(1 − 𝛼)𝐴1−𝛼 (
𝐾𝑖

𝐿𝑖
)

𝛼

 

and            𝑅𝑖 = 𝜇𝛼 (
𝐴𝐿𝑖

𝐾𝑖
)

1−𝛼

 

We will now use these results to find an expression for the intermediate producer’s marginal cost, its 

price 𝑧𝑖, and the corresponding 𝑝𝑖, and its optimal employment level.  

Let us first derive total cost and marginal cost in the optimum. This requires us to substitute optimal 𝐾𝑖 

and 𝐿𝑖 into the total cost function. The first order conditions yield expressions for 𝐾𝑖: 

𝐾𝑖 =
𝛼

1 − 𝛼

𝑊𝑖(1 + 𝑡𝑝)

𝑅𝑖
𝐿𝑖 

𝐾𝑖 =
𝛼

1 − 𝛼

𝑊𝑖(1 + 𝑡𝑝)

𝑅𝑖
(

𝑋𝑖

𝐾𝑖
𝛼𝐴1−𝛼

)

1
1−𝛼

 

𝐾𝑖

1
1−𝛼 =

𝛼

1 − 𝛼

𝑊𝑖(1 + 𝑡𝑝𝑖)

𝑅𝑖

𝑋𝑖

1
1−𝛼

𝐴
 

𝐾𝑖 =[
𝛼

1−𝛼

𝑊𝑖(1+𝑡𝑝)

𝑅𝑖
]

1−𝛼
𝑋𝑖

𝐴1−𝛼
 

 

(23) 

(22) 

(25) 

(24) 

(21) 

(26) 
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And for 𝐿𝑖 :  

𝐿𝑖 =
1 − 𝛼

𝛼

𝑅𝑖

𝑊𝑖(1 + 𝑡𝑝𝑖)
𝐾𝑖 

𝐿𝑖 =
1 − 𝛼

𝛼

𝑅𝑖

𝑊𝑖(1 + 𝑡𝑝𝑖)
(

𝑋𝑖

(𝐴𝐿𝑖)1−𝛼
)

1
𝛼
 

𝐿𝑖

1
𝛼 =

1 − 𝛼

𝛼

𝑅𝑖

𝑊𝑖(1 + 𝑡𝑝𝑖)

𝑋𝑖

1
𝛼

𝐴
1−𝛼

𝛼

 

𝐿𝑖  = [
1−𝛼

𝛼

𝑅𝑖

𝑊𝑖(1+𝑡𝑝𝑖)
]

𝛼
𝑋𝑖

𝐴1−𝛼 

If we substitute the optimality conditions (26) and (27) into the total cost functions we get:  

𝐶 = 𝑊𝑖(1 + 𝑡𝑝) [
1 − 𝛼

𝛼

𝑅𝑖

𝑊𝑖(1 + 𝑡𝑝𝑖)
]

𝛼
𝑋𝑖

𝐴1−𝛼
+ 𝑅𝑖 [

𝛼

1 − 𝛼

𝑊𝑖(1 + 𝑡𝑝𝑖)

𝑅𝑖
]

1−𝛼
𝑋𝑖

𝐴1−𝛼
 

𝐶 =
(1 − 𝛼)1−𝛼(1 − 𝛼)𝛼

𝛼𝛼
𝑅𝑖

𝛼[𝑊𝑖(1 + 𝑡𝑝𝑖)]
1−𝛼 𝑋𝑖

𝐴1−𝛼
+

𝛼𝛼𝛼1−𝛼

(1 − 𝛼)1−𝛼
𝑅𝑖

𝛼[𝑊𝑖(1 + 𝑡𝑝𝑖)]
1−𝛼 𝑋𝑖

𝐴1−𝛼
 

𝐶 =
(1 − 𝛼)1−𝛼(1 − 𝛼)𝛼 + 𝛼𝛼𝛼1−𝛼

𝛼𝛼(1 − 𝛼)1−𝛼 [𝑅𝑖
𝛼𝑊𝑖(1 + 𝑡𝑝𝑖)

1−𝛼 𝑋𝑖

𝐴1−𝛼] 

𝐶 =
1 − 𝛼 + 𝛼

𝛼𝛼(1 − 𝛼)1−𝛼 [𝑅𝑖
𝛼𝑊𝑖(1 + 𝑡𝑝𝑖)

1−𝛼 𝑋𝑖

𝐴1−𝛼] 

𝐶 = 𝜃𝑅𝑖
𝛼𝑊𝑖(1 + 𝑡𝑝𝑖)

1−𝛼 𝑋𝑖

𝐴1−𝛼
 

Where  𝜃 =
1

𝛼𝛼(1−𝛼)1−𝛼 

Then we take the first differential of the total cost function to 𝑋𝑖 in order to find the nominal marginal 

cost:  

𝑀𝐶 =
𝜕𝐶

𝜕𝑋𝑖

= 𝜃𝑅𝑖
𝛼 [

𝑊𝑖(1 + 𝑡𝑝𝑖)

𝐴
]

1−𝛼

 

As is well-known, imperfectly competitive producers set the price 𝑧𝑖 as mark-up on the marginal cost. 

So we get: 

𝑧𝑖 = 𝜃𝑅𝑖
𝛼 [

𝑊𝑖(1 + 𝑡𝑝𝑖)

𝐴
]

1−𝛼

(1 + 𝑚) 

Let us then derive optimal employment in the intermediate goods producing (and exporting) economy 

to look for the relevant labour cost indicator.  

By substituting (20) in (27) we get the following expression for employment:  

𝐿𝑖 = [
1 − 𝛼

𝛼

𝑅𝑖

𝑊𝑖(1 + 𝑡𝑝)
]

𝛼

(
𝑝𝑖

𝑃
)

−𝜖

𝑦  
1

𝐴1−𝛼
 

 

(27) 

(28) 

(29) 

(30) 

(31) 
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Because we defined 𝑝𝑖 as 𝑒𝑖𝑧𝑖, we can replace 𝑝𝑖 by (30) in the equation above, which gives us: 

𝐿𝑖 = [
1 − 𝛼

𝛼

𝑅𝑖

𝑊𝑖(1 + 𝑡𝑝)
]

𝛼

(
𝑒𝑖𝑧𝑖

𝑃
)

−𝜖

𝑦  
1

𝐴1−𝛼
 

In this equation y stands for world GDP (final goods output) and P for the world price level. As we have 

defined before, the latter is an aggregate from all intermediate goods prices, so it reflects the prices of all 

competitor countries for i. The other variables are specific for country i.  

Equation (32) is important: we learn from the second part of this equation that optimal employment in 

country i will rise in world real output y and fall in the relative price of country i’s goods 
𝑒𝑖𝑧𝑖

𝑃
. The latter 

reflects the marginal cost to produce one unit of output at home (in i) versus abroad, and the exchange 

rate of country i’s currency. The higher the world output and the lower the relative cost (in common 

currency) to produce a (marginal) unit of output, the higher the demand for country i’s goods.  

The first part of this equation is indicative of how the goods will be produced, by labour or capital. The 

first part of (32) fully reminds us of equation (14). Therefore, the arguments that we raised there, still 

hold.  

The norm to keep employment 𝐿 stable will still be determined by the growth rate of labour-augmenting 

technology (Blanchard condition), but we need to add one new element. The cost to produce a (marginal) 

unit of output in common currency in country i should not differ from that in competing countries. 

Going from the latter condition to practical application brings the relative unit labour cost and the real 

effective exchange rate of country i into the discussion.  

This relation is expressed by the Unit Labour Cost (ULC) of a country or by the Relative Unit Labour 

Cost (RULC) when comparing two competitor countries. When comparing multiple trading partners, 

we look at the Real Effective Exchange Rate (REER). 

Practically, the Unit Labour Cost (ULC) is defined as the ratio of the nominal labour compensation 

per unit of labour (employee or hour worked) over the productivity of labour (output per employee or 

hour worked).  

We can compare ULCs between two countries (or groups of countries) A and B by simply dividing the 

ULCs of both countries and by correcting for their bilateral exchange rate. The Relative ULC (RULC) 

for Belgium compared to a country A will then be  

𝑅𝑈𝐿𝐶𝐴𝐵 =
𝑈𝐿𝐶𝐵

𝑈𝐿𝐶𝐴
. 𝑒𝑟𝐴𝐵 

A decrease in this RULC points to an improvement in the external competitiveness of Belgium. (More 

on the construction of RULC in Appendix 1.1.) 

(32) 



12 
 

The Real Effective Exchange Rate (REER) of a country i; also called the relative price and cost 

indicator is a weighted average of its bilateral market exchange rates with its trading partners, where the 

weights reflect the relative importance of each partner to the country’s trading performance.  

We can see the link between REER and ULC when we define the deflator for REER as the relative unit 

labour costs in total economy: 

𝑅𝐸𝐸𝑅𝐴 = (
𝑈𝐿𝐶𝐴

𝑈𝐿𝐶𝐵

. 𝑒𝑟𝐴𝐵)
𝑤𝐵

 

where 𝑤𝐵 is a weighted measure of relative prices or cost3. (For a more elaborate explanation on the 

construction of REER, we turn to Appendix 1.2.) 

This indicator summarizes global exchange rate movements and assesses a country’s (or currency area’s) 

price or cost competitiveness relative to its principal competitors in international markets. An increase 

in the index represents a deterioration in that country's competitiveness.4 (OECD, 2011) 

1. 4. Conclusion 

Taking our initial assumptions (exogenous technology, constant returns to scale, diminishing returns to 

each production factor, perfect competition) into account, we can conclude by saying that we identified 

three labour cost indicators. Firstly, the real labour cost per unit of labour compared to labour 

productivity 
𝒚

𝑳
, although there is a clear risk of endogeneity in productivity which undermines 

the reliability of  
𝒚

𝑳
 as norm to assess the appropriateness of the wage level. In the second section 

we find that the labour cost should grow proportionally to technology 𝑨 (Blanchard indicator). The 

third section added to this an indicator that compares unit labour costs to a country’s competitor 

countries: the RULC or REER. 

  

                                                 
3 The data we find in Eurostat work with double export weights; these are used to calculate REERs. Double export 
weights calculate for each market the total supply as the sum of home supply and foreign supply. The share of 
each country in the total market is then calculated. The weights reflect not only competition in the home markets 
of the various competitors, but also competition in export markets abroad. So double export weights take into 
account that exporters to a given country compete not only with domestic producers there, but also with other 
exporters to that market ('third market effect'). 
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2.  LABOUR COST INDICATORS  

In the previous part of the paper we concluded that the relationship between labour costs and 

employment expresses itself through various indicators. In this section we will describe and evaluate five 

indicators of labour costs that are being used in practice and how they relate to our theoretical knowledge. 

We do this by first establishing the labour cost gap for each indicator compared to the main trading 

partners of Belgium and/or OECD countries; and then by going over their advantages and drawbacks. 

(More information on the specific data sources that were consulted for each indicator can be found in 

Appendix 2.1.) 

Before we start, we briefly define the total labour costs according to the Eurostat and OECD definition 

as the total expenditure that employers bear for their employed staff. However when data on labour 

costs is collected, it often focuses on bonuses and allowances, payments for days not worked and 

employers’ ) for the benefit of the employees.5 The sum of these elements is called the labour 

compensation. Other elements that are more likely to be neglected in databases are vocational 

training costs, employment taxes, recruitment costs and subsidies, because it’s difficult to acquire 

consistent data for these components. (More information on various data sources and their differences 

can be found in Appendix 2.2) In short, the compensation of employees relates closely to the total labour 

cost, but does not include all elements.  

2. 1. Nominal hourly labour cost in the business sector 

We start with the nominal hourly labour costs in the business sector, mainly because of the recent 

attention it has received. We compare the cost in Belgium to a weighted average cost in the main trading 

partners (France, Germany and the Netherlands) between 2000 and 2012.6 We find the hourly labour 

cost in Belgium to be € 40.5, compared to a weighted average of € 30.1 in the main trading partners; in 

absolute terms this shows that there is an absolute labour costs gap of 24.5 % in the business sector. 

(This is also mentioned by VBO, 2012) 

Setting the year 2000 as a benchmark7, labour costs in Belgium have increased by 52.8 %, but only by 

30.6 % averaged over the main trading partners. As a result, relative to the year 2000, labour costs in 

                                                 
5 The social security contributions consist of actual – paid by employer to insurer for social security funds or 
private funded schemes – and imputed social contributions – paid by employer to employee or other eligible 
persons, without an insurer or creation of a fund. 
6 The country weights are based on the share in gross exports of each trading partner (the share is calculated for 
the year 2000 and held constant throughout the time period). 
7 As data were only available since 2000, we used this year as a benchmark. It is worth noting that in this year, 
there was already a gap of 5.8 % between Belgian labour costs and the average labour cost of the trading partners.  

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Vocational_training
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Vocational_training
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Belgium have increased 17 % faster compared to the average of main trading partners. This evolution 

has been illustrated in Figure 2.1.1., we will call the indicator the ‘VBO indicator’ henceforth. 

 

An important remark with this indicator should be that the evolution of labour costs can vary strongly 

across different sectors in the economy, so generalizing this gap to the entire economy would be a 

misleading conclusion.8  

Similar to this indicator, is the one constructed by an expert panel of the VBO. They looked at data of 

22 sectors and calculated the absolute labour cost gap between Belgium and the average of the main 

trading partners, which results in a gap of 16.5 % in the year 2012. (EGCW, 2013, p.100) 

The drawbacks of this nominal hourly labour cost as a gap indicator will be summarized in the next 

section on nominal hourly labour costs in the entire economy. 

2. 2. Nominal hourly labour cost in the total economy 

This indicator is used as main reference tool when calculating the ‘wage norm’.9  Every two years, the 

‘Centrale Raad voor het Bedrijfsleven’ (CRB) draws up a Technical Report on the maximum available 

margins for the evolution of labour costs in nominal terms, based on the expected evolution of the 

reference countries, which are the main trading partners of Belgium: Germany, the Netherlands, France. 

                                                 
8 The Eurostat database gives an overview of the hourly labour costs of different sectors of the economy from 
2008-2013. 
9 An important aspect of this indicator is the choice of hours worked as unit of labour, because working longer 
can compensate rising costs. This has been shown by Ahmad et al. (2003): if hours worked would be ignored, this 
will lead to substantially different estimates of labour productivity growth and related international comparisons.  

 

(1) Source: Eurostat – code: lc_lci_lev; (2) The country weights to calculate the weighted average hourly labour 
cost of the main trading partners are based on the share in gross exports of each partner country (the share is 
calculated for the year 2000 and held constant throughout the time period)  

 

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

16.0%

18.0%

2000 2004 2008 2009 2010 2011 2012

Figure 2.1.1. VBO indicator: % gap of  hourly labour cost of  Belgium 

versus weighted average of  main trading partners (2000-2012) in the 

business sector - Benchmark = 2000
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The wage norm thus determines how much the nominal hourly wage costs can increase compared to the 

average increase of these three main trading partners. It was introduced in 1996 to stimulate employment 

and to protect the competitive power of Belgium. (Centrale Raad voor het Bedrijfsleven, 2011) 

We simulate this indicator as constructed by the CRB, it is a comparison of the weighted average of 

nominal hourly labour cost growth of the three main trading partners to Belgium, with 1996 as base year, 

as this was the year in which the wage norm was introduced. (Centrale Raad voor het Bedrijfsleven, 2013)  

In Figure 2.2.1., we show the evolution of this gap over the time period of 1992 up to 2012. 10 Here we 

see that Belgian hourly labour costs have increased with 52.13 % since 1996, while this is 45.3 % for the 

average of the main trading partners. The labour costs in Belgium have consequently increased 4.7 % 

more than with the main trading partners.11 

 

A few remarks should be made about the relevance of nominal hourly labour costs as an indicator for 

the labour cost (gap). A first point to make is that the hourly labour compensation for Belgium is being 

compared to the average of the trading partners, not to each country separately. In Figure 2.2.2., we can 

see the labour cost gap with each of the main trading partners separately, which shows that the 

disadvantage of Belgium is accountable to its difference with Germany for a major part. A comparison 

                                                 
10 We start at 1992 to avoid the distortions due to the German unification just before this. The evolution of hourly 
labour costs over the time period of 1970-2012 can be found in Appendix 2.3. 
11 Sceptics on Belgium’s labour gap claim that this percentage should be corrected for wage subsidies. The EGCW 
(2013) mentions various reasons why subtracting wage subsidies would not result in a more accurate estimation 
of labour costs. 

 

(1) Source: Own calculations based on total labor cost in total economy from the OECD Statistics; total 

annual hours worked (NLHT) from AMECO database (2) The country weights to calculate the average hourly 
labour cost of the main trading partners are based on the share of the nominal GDP of each country (as used 
by the CRB as well).  
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to the average of labour compensations is thus distorted by a strong influence of the gap with German 

labour costs and could consequently conceal some important trends. In Figure 2.2.2., we see a labour 

cost gap of 14.7 % compared to Germany; Belgian labour costs compared to France and the Netherlands 

have actually only increased with 4.1 % and 9.1 % more.  

 

Secondly, the aspect of labour productivity is completely neglected in this indicator. Internal and external 

competitiveness are not only determined by the differences in compensation costs per hour or per 

employee, but also by their productivity. The importance of labour productivity has been shown in  

Section 1.1. through 1.3. where we have proven that the relevant labour cost indicators include a measure 

of productivity 
𝑦

𝐿
 or 𝐴. As a result, ignoring this aspect in this comparison and in the wage norm is an 

important disadvantage. 

Thirdly, the wage norm compares Belgium to its three main trading partners (Germany, France and the 

Netherlands), even though these only make up half of our export. Of course, these countries do hold a 

crucial role in our economy because they represent the major part of the competition that Belgian 

companies face. However, because of globalization, we should think about expanding the reference 

countries: multinational companies compare labour costs of their establishments to countries with a 

similar level of productivity. As a result, comparing with countries like the US, Japan or other Western 

countries makes sense. To avoid unexpected changes in exchange rates, we could limit the expansion to 

 

(1) Source: Own calculations based on total labor cost in total economy from the OECD Statistics; total annual 
hours worked (NLHT) from AMECO database. 
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other Euro area countries with similar economic characteristics. We go deeper into these issues in the 

next section. 

2. 3. Relative Unit Labour Cost in common currency 

In this section we tackle the disadvantages of the nominal hourly labour cost as mentioned previously. 

To do this, we take productivity and a larger group of competing countries into account by comparing 

Relative Unit Labour Costs (RULC) for different sets of partner countries. The RULC was introduced 

previously in 1.3. 
 

Figure 2.3.1. shows us the RULC of Belgium and versus the weighted average of the main trading 

partners with 1999 as base year, the year of the introduction of the common euro. Since 1999 the RULC 

of Belgium has increased with 11.66 %. This implies a loss of competitiveness towards our main trading 

partners, it means that since 1999 unit labour costs in Belgium have been increasing 11.66% more than 

in the average of France, Germany and the Netherlands. 

 

In Figure 2.3.2. we look at the ULC of the main trading partners separately, as we also did in Section 2.2. 

Here we see that the increase in Belgium’s RULC as seen in Figure 2.3.1. can be primarily accounted for 

by a fall in the ULC of Germany. This is a similar trend as we noticed with the nominal hourly labour 

cost (see Section 2.2.). The gap between Belgium and Germany since 1999 has increased up to 23.2 %. 

Compared to France and the Netherlands, the ULC has remained relatively constant with increases of, 

respectively, 1.8 % and 0.03 %. 

 

(1) Source: OECD Statistics (2) The country weights to calculate the weighted average ULC of the main trading 
partners are based on the share in gross exports of each partner country (the share is calculated for the year 
2000 and held constant throughout the time period)  
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In the following Figure 2.3.3., we compare Belgium to a broader set of countries by calculating the RULC 

of Belgium to the Euro area. The RULC of Belgium versus the Euro area has increased to 105.98; this 

implies a loss of competitiveness towards these countries. Again we also show the gap between ULCs in 

percentage points towards in figure 2.3.3., here we find a gap of 6 % between Belgium and the Euro 

area.  

 

 

(1) Source: OECD Statistics  
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(1) Source: OECD Statistics (2) The country weights to calculate the weighted average ULC of the main trading 
partners are based on the share in gross exports of each partner country (the share is calculated for the year 
2000 and held constant throughout the time period) (3) Malta not included due to insufficient data  
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Finally we look at the RULC (in common currency) of Belgium versus 49 countries, as computed by the 

OECD.12 In Figure 2.3.4., we show that the RULC has increased with 6.5 % for Belgium since 1999. In 

the seven years before 1999 it showed no clear trend. Basically, it started to rise in 2002. This means that 

Belgium has lost competitiveness towards a large group of 49 countries at least since 2002.  

 

In Figure 2.3.5., we summarize the three labour cost gaps mentioned in this section and we see the 

biggest gap towards the main trading partners of 11.60 percentage points; a gap of 6 percentage points 

towards Euro area countries and 6.5 percentage points towards OECD countries. 

 

                                                 
12 Competitiveness weights take into account the structure of competition in both export and import markets of 
the goods sector of 49 countries. An increase in the index indicates a real effective appreciation and a 
corresponding deterioration of the competitive position.  

 

(1) Source: OECD Statistics – Economic Outlook database 
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As we mentioned before, the aspect of labour productivity is indispensable when we want to talk about 

the gap in labour costs. We concluded that the relevant norm labour cost indicators has to include a 

measure of productivity and as a result, RULC and REER are good indicators to take this aspect into 

account. However, some issues remain; we mention the two most relevant ones.  

Firstly, in their working paper on Euro area competitiveness Filipe and Kumar (2011) raise the issue 

that calculating (unit) labour costs with aggregate data may lead to misleading conclusions, because ULC 

with aggregate data are not a simple weighted average of the ULC on firm-level. In the Competitiveness 

Report (2009) of the European Commission authors mention that sectoral ULC indices are needed for 

external competitiveness because they can reveal interesting patterns associated with specialization due 

to international trade.13 As a result, analyzing the entire economy might cancel out some differences 

between various sectors, but generalizing trends in one sector to the whole economy might also lead to 

erroneous conclusions. 14 To give an idea of this difference across sectors, we point to Appendix 2.4.  

Secondly, by including a measure of labour productivity we are vulnerable to the possible endogeneity 

of labour productivity. This endogeneity issue implies that labour productivity itself responds to changes 

in the cost of labour. For example, a strong increase in wages, will make capital-labour substitution more 

attractive for a company. Because of this, employment decreases which causes average productivity to 

rise while productivity in each sector in fact remains constant. We can remove this bias by calculating 

the rate of technology 𝐴 directly, we refer to section 2.5 for the calculation of total factor productivity.  

2. 4. Real hourly labour cost and labour productivity 

Another common way to measure the labour cost gap is by comparing real hourly labour costs with real 

output per hour (a measure for labour productivity). This gives us a sense of the internal competitiveness 

position of a country.  

In Figure 2.4.1. we can see the gap between both indicators that accumulated over the years; it goes up 

to 7.78% with 1970 as base year (as employment around this time was assumed to be close to full 

employment).  With 1999 as base year, the gap between the cost and productivity is only 1%. 

Interestingly, unlike the labour cost gaps presented in previous graphs, we see no increase in the cost-

productivity gap since the mid 1990s. 

                                                 
13 The OECD Statistics report ULCs per economic activity (the sectors are derived from the International Standard 
Industrial Classification (ISIC Rev. 3): the business sector; business and financial services; construction; industry; 
manufacturing; market services; trade, transport, communication. Only in the sector of business and financial 
services and construction labour costs in Belgium are lower than the weighted average of main trading partners. 
14 Lewney (2011) and OECD Statistics Directorate (2008) points out the evidence on this so-called Balassa-
Samuelson effect, which essentially means that unit labour costs in less-traded sectors rise faster than in sectors 
where international competitiveness is higher.  
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Turner and Van’t dack (1993) list some of the greatest difficulties when it comes to the interpretation of 

productivity changes. Firstly, the phenomenon of capital-labour substitution could cause gains in labour 

productivity but as a consequence, it could be associated with higher capital costs. So a fall in labour 

costs could be compensated by a rise in unit capital costs, thus cancelling out an improvement in 

competitiveness.  

Secondly, there is the issue of cyclical labour costs. Labour productivity usually tends to increase in an 

economic upswing, which creates an illusion of better competitiveness, but in fact there are no direct 

changes there. This cyclical behavior can be corrected by smoothing the labour productivity series by 

using multi-year moving averages or by applying statistical techniques that remove short-term variability, 

called labour hoarding. (Turner and Van’t dack, 1993) 

The third issue we encounter when comparing to labour productivity, is the endogeneity bias. We can 

remove this bias by comparing the real labour cost (growth) to the warranted labour cost (growth) 

(Blanchard, 2006). We turn to the next section to address this new indicator. 

2. 5. Real hourly labour cost and the warranted wage 

As we have stated before, our previous labour cost indicators don’t take into account that a change in 

the real wage can also affect labour productivity (endogeneity bias). We solve this issue in the same way 

as Blanchard (2006) and Buyse et al. (2013), namely by calculating the difference between the real wage 

(growth) to the warranted wage (growth), which we call the ‘Blanchard Wage Gap’ (BWG) as explained 

 
(1) Source: Own calculations of real GDP (at 2005 market prices) from the OECD database divided by total 

annual hours worked from the AMECO database (NLHT) 
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in 1.2.15 Warranted wage growth is equal to the rate of labour-augmenting technical progress. In Figure 

2.5.1., we see the evolution of the Blanchard labour cost gap. For Belgium the gap amounts to 2.3 % 

since 1999 and 9 % since 1970. 

 

In Figure 2.5.2., we have also constructed the Blanchard labour cost gap for the 1970-2012 period with 

1999 as base year for the main trading partners. We find for France, Germany and the Netherlands the 

gaps are respectively 1.1 %, 0.3 % and 3.7 % since 1999. 

                                                 
15 We use constant labour and capital income shares over the years in our calculation of the Blanchard indicator 
because of worries that variable shares might be subject to the endogeneity of labour as well; the calculation of 
the indicator with variable labour and capital income shares can be found in Appendix 2.5. 

 
(1) Own calculations based on GDP at 2005 market prices (OVGD indicator), Capital stock at 2005 prices 
(OKND indicator) and total annual hours worked (NLHT indicator) from the AMECO database. 
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2. 6. Summary 

The goal of this section was, on the one hand, to determine the amount to which labour costs in Belgium 

have ‘derailed’ according to the most relevant indicator(s); and on the other hand, to assess the reliability 

of each labour cost indicator to measure the labour cost gap. 

Firstly, we turn to a conclusion on the derailment of labour costs in Belgium. We can summarize the 

various indicators and their labour cost gaps in the following figure 2.6.1. In general we see a decline in 

the external competitiveness of Belgium when it comes to labour cost. For the gap in RULC compared 

to the biggest group of countries (49) we see the steepest increases starting around 2002. For the RULC 

with the euro area and the hourly labour cost with the main trade partners, the gap gradually increases 

mainly since around the year 2005. We have also mentioned that much of the variation among the main 

trade partners is due to Germany. 

The VBO indicator shows us a much bigger gap and points out to us that applying conclusions for labour 

costs in general to each sector, can lead to wrong conclusions, as well as generalizing conclusions of one 

sector to our entire economy.  

In general, the RULC gaps, which include a productivity (and exchange rate) measure, tend to be slightly 

higher than the gap in nominal labour costs according to the CRB indicator.  

 
(1) Own calculations based on GDP at 2005 market prices (OVGD indicator), Capital stock at 2005 prices 
(OKND indicator) and total annual hours worked (NLHT indicator) from the AMECO database (2) For 
Germany, the evolution from 1990 to 1992 has been set to zero because of an unrealistic drop in the Blanchard 
indicator due to the German unification. 
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We summarize the labour cost indicators for Belgium that compare the cost to productivity in the 

following figure 2.6.2. We find a gap of 1% for the labour cost-productivity and a 2.3% gap for the 

Blanchard indicator; both indicators show a small decrease in internal competitiveness for Belgium when 

it comes to labour costs. 

The cost-productivity line and the Blanchard indicator run in a very similar way, which can lead us to 

believe that the endogeneity problem of productivity is rather low. 

 

 

 
Note: the benchmark for the CRB indicator is set at 1996, for the other indicators the benchmark is 1999  
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Secondly, we conclude the suitability of these indicators. The Blanchard indicator not only takes 

productivity into account, but also corrects for the possibility of an endogeneity bias in labour 

productivity. When it comes to measuring the effect of the labour cost gap on employment, this indicator 

is the most appropriate one as it reflects the internal competitiveness of the country.  

The RULC of Belgium towards the euro area and towards 49 countries corrects for productivity (though 

not the endogeneity bias) with a more elaborate set of countries which makes it more appropriate to 

measure the effect on external competitiveness due to labour costs.  

As a result, we will include both the Blanchard indicator and the RULC in the next section to assess the 

effect of labour costs on employment. It will be interesting to see which matters most, and how strong 

the effects are.  
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3.   ECONOMETRIC MODEL  

In this section we investigate the effect of the relevant labour cost indicators on employment. We start 

by constructing the panel data set in 3.1., we determine the (in)dependent variables that can have an 

effect on employment and go over the theoretical expectations of the variables. In 3.2., we determine 

the panel data properties. In 3.3., we determine our estimation method and interpret the estimation 

results. In 3.4. finally, we summarize our results.  

3. 1. Panel data set 

3. 1. 1. Estimated variables 

We compile two data sets in order to estimate two models; on the one hand, a model with the Blanchard 

indicator (model A) as variable to account for the labour cost gap; and on the other hand, a model with 

RULC (model B). 

For model A, we use yearly data of 19 OECD countries between 1980 and 2011.16 The regressor is a 

measure of national employment, which is constructed as the total amount of hours actually worked as 

a percentage of full-time employment in hours (see also Berger and Heylen, 2011). Explanatory 

variables consist of a first group of variables that affect employment through wage formation, a second 

group of variables that affect employment by shifting labour demand, and a third one that contains 

demographic elements.  

The first set of variables is represented by an indicator for the labour cost gap; in model A this is the 

Blanchard indicator (in %). This labour cost indicator will include the effect of labour taxes and the effect 

of institutional variables, which are the unemployment benefit system, Active Labour Market Programs 

(ALMP), the system of wage determination and Employment Protection Legislation (EPL). A more 

elaborate overview of these variables and their theoretical effect can be found in Appendix 3.1. (Nickell, 

Nunziata, 2002)  

The second set of variables consists of the physical capital stock, the level of human capital and the 

output gap. We express the physical capital stock per person of age 15-64 and take the natural 

logarithm. The output gap is expressed in % of potential output. We take a natural logarithm of the 

index of human capital, again to see the percentage change. Taking logs allows easy interpretation of 

estimated coefficients. For example, the coefficient on (the log of) physical capital will indicate the change 

in %-points of the employment rate due to a 1% increase in the physical capital stock. Finally, the set of 

                                                 
16 The panel consists of the following countries: Belgium, France, Germany, the Netherlands, Austria, Denmark, 
Finland, Greece, Ireland, Italy, Japan, Luxembourg, Norway, Portugal, Spain, Sweden, Switzerland, the UK and 
the US. These were the countries for which data was most accurate and complete for the chosen time period. 
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demographic characteristics include the population between 15 and 24 years old and the population 

between 55 and 64 years old. Both are expressed as a percentage of the population of 15 to 64 year 

olds. 

In Model B we use yearly data of 17 OECD countries between 1980 and 2011.  The dependent variable 

remains the same measure of national employment rate. Instead of the Blanchard indicator, we use the 

gap in RULC of each country versus 49 countries (as mentioned in the previous section, also in %). More 

information on the consulted data sources and construction of these variables of both models can be 

found in Appendix 3.2. 

3. 1. 2. Theoretical foundations 

An increase in the capital stock per employee improves labour productivity. As a result, there will be 

a higher demand for labour at a fixed labour cost, so we expect a positive sign here. We expect a positive 

sign of the effect of human capital on employment, as it also improves the labour productivity and thus 

the demand for labour. On the other hand, there is reason for caution here. Higher human capital may 

also raise A in the Blanchard indicator as we have computed it. So, the separately included human capital 

variable may mainly capture effects beyond productivity. If they capture a wealth effect for example, the 

expected sign should not be positive, as wealthier societies typically work less. The output gap is 

expected to have a positive effect on employment as it captures the business-cycle effects. The share of 

15 to 24 aged people in the population will decrease employment, because young people are more likely 

to be involved in education instead of active on the labour market. We expect a negative sign. A bigger 

share of 55 to 64 year olds is also expected to have a negative effect because it increases the number of 

people who leave the labour market (early). 
 

Below we show the evolution of our independent and dependent variables of four countries (Belgium, 

Spain, Sweden, United States) 



28 
 

     

 

 

 

 

 

 

 

     

Note: Net capital stock at 2005 prices, in euro  Note: Index of human capital per person  
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3. 2. Panel data properties 

Our data allows us to use panel data estimation techniques as it consists of both a cross-sectional 

dimension (N) and a time dimension (T). Recent literature shows that most panel data sets will show 

signs of cross-sectional dependence. (De Hoyos, Sarafidis, 2006) This can arise due to common factors, 

for example a global shock; if such a common factor is unobserved (omitted from the equation), its 

effect will end up in the error term, rendering the error terms cross-sectionally dependent.17 This will 

cause conventional panel estimation methods, such as fixed or random effects, to yield inferior estimates. 

The effect on the estimators or estimation results due to common factors will depend on whether or not 

they are correlated with the explanatory variables. (Pesaran, Tosetti, 2010)  

Firstly, if we assume the error terms to be cross-sectionally dependent, but not correlated with the 

regressors, then the estimators of conventional methods (in this case Fixed Effects, FE, estimators) will 

                                                 
17 Berger and Heylen (2011) point out that the cross-sectionally dependence will most likely be heterogeneous 
across countries. 
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be inefficient, but still consistent, and statistical inference will be biased. A common solution to removing 

the bias in error terms is the SURE-GLS method as explained by Coakley, Fuertes and Smith (2002). 

However, as these authors point out, this method will not suffice in some cases, for example when error 

terms are correlated with the explanatory variables. 

Secondly, if we assume the error terms to be cross sectionally dependent and they are correlated with the 

regressors, then the FE estimators will be both biased and inconsistent. The remedies for the SURE-

GLS method mentioned before also won’t yield consistent estimates. (Pesaran, 2006; Coakley, Fuertes 

and Smith, 2002). In this case it is possible to follow the method as proposed by Pesaran (2006). The 

basic idea of his method is to correct the variables with the means of cross section aggregates so that the 

differential effects of the unobserved common factors are eliminated (as the cross-sectional dimension 

(N) goes to infinity). We go further into the methodology in section 3.3.  

In addition, we also have to check whether the unobserved common factors follow a stationary or non-

stationary (unit root) process.  When not dealt with, a non-stationary common factor will cause spurious 

results (the estimator will not converge to the true parameter value). (Coakley, Fuertes and Smith, 2006) 

It is likely that (un)employment is influenced by such unobserved time-varying heterogeneity due to 

common shocks that have a heterogeneous impact on all units, for example a global shock. (Smith and 

Zoega, 2008) As a result we have to test for cross sectional dependence in the error terms and for non-

stationarity in the common factors. 

3.2.1. Cross-sectional dependence 

In both model A and model B, we can see evidence for cross-sectional dependence when looking at the 

correlation between residuals. (Table in Appendix 3.3. and 3.4.) We can conclude that there is significant 

cross-sectional dependence in the panel data. 

3.2.2. Individual unit root test 

We look at the time series properties by doing a test for (non-)stationarity. We use the Fisher type first 

generation unit root test as proposed by Maddala and Wu (MW), with the null hypothesis of the presence 

of a unit root. (This test combines the p-values from the unit root test for each cross section). (Chen, 

2013) 
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Table 3.2.1. First generation panel unit root tests for individual variables 

 MW-ADF p-value 

Employment 78.8786 0.000** 

BWG 69.8358         0.001** 

RULC   

Physical capital 29.5350 0.836 

Human capital 32.9252 0.703 

Output gap 135.406 0.000** 

Population 15-24 103.329 0.000** 

Population 55-64 75.0836 0.000** 

EViews – Unit Root Test – Fisher-ADF    

 
Only for two variables it is not possible to reject the null hypothesis of the presence of a unit root in the 

panel on the 5% significance level; for the other variables we don’t find enough evidence to support the 

presence of a unit root.  

An issue arises with this first generation panel unit root test. Firstly, this is a country-specific test, so it is 

only reliable when the country-specific correlation tests are independent (no cross-unit correlation in 

variables). As we have seen in 3.2.1., there are signs of cross sectional dependence in the error terms.  

As a result, a second generation unit root test is more appropriate to measure (non)stationarity, because 

this takes cross-sectional dependence into account. We will follow Pesaran (2007) who proposes a second 

generation panel unit root test that is valid in case of multiple common factors.18  

 

 

 

 

 

 

 

 

 

 

                                                 
18 The standard augmented Dickey-Fuller (ADF) regressions were augmented with the cross sectional averaged of 
lagged levels and first-differences of the individual series (cross sectionally augmented ADF, CADF).  
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Table 3.2.2. Second generation panel unit root tests for individual variables 

Variable  p-value 

Employment  0.242 

BWG  0.000** 

REER  0.000** 

Physical capital  0.831 

Human capital  0.006** 

Output gap  0.000**  

Population 15-24  0.007** 

Population 55-64  0.013** 

Stata IC 12.0 – pescadf Pesaran's CADF test: Cross-sectional average in first period extracted and 

extreme t-values truncated ; deterministics chosen: constant 

For each of the variables except for employment and physical capital we can reject the null hypothesis 

of presence of a unit root (non-stationarity) on the 5% significance level. The non stationarity of 

employment forces us to check for cointegration of our regression results. 

3.2.3. Panel cointegration analysis 

After each estimation we will evaluate whether or not there is a long-term cointegration relationship 

present in our data. To do this, first, we subject the panel of residuals to the Fisher-Augmented  Dickey 

Fuller (henceforth ADF) test with the p-values of the N individual country ADF unit root tests and 

second, we subject the panel of residuals to the Fisher-Philips Perron (henceforth PP) test, which also 

combines the p values of the N ADF unit root test but also taking into account cross sectional 

dependence.  

3. 3. Estimation method and results 

3.3.1. Fixed Effects model 

We will first estimate model A with the two way fixed effects (2FE) estimator. This model allows for 

heterogeneity both between units and between time periods by allowing each unit (country) to have its 

own intercept value and time effect. We estimate the following equation: 

𝐿𝑖𝑡 =∝𝑖+∝𝑡+ 𝛽1𝐵𝑊𝐺𝑖𝑡 + 𝛽2𝑙𝑛(𝐾𝑖𝑡) + 𝛽3𝑙𝑛(𝐻𝑖𝑡) + 𝛽4𝑂𝑖𝑡 + 𝛽5𝐷1,𝑖𝑡 + 𝛽6𝐷2,𝑖𝑡 + 𝜀𝑖𝑡 

With 𝛽1< 0, 𝛽2> 0, 𝛽3> 0, 𝛽4> 0, 𝛽5< 0, 𝛽6< 0 

𝐿𝑖𝑡 is the dependent variable, employment in hours (as percentage of full time hours), where the subscript 

i denotes the cross-section units (the OECD countries in the panel; i = 1,…,19) and the t subscript 
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denotes time (t = 1980, …, 2011). ∝𝑖 is the unit-specific intercept as indicator for the country-specific 

fixed effect. ∝𝑡 is the time dummy that allows for time effects. 𝐵𝑊𝐺𝑖𝑡 is the Blanchard indicator (in %) 

with its partial effect 𝛽1 on employment for unit i in period t.  𝐾𝑖𝑡 is the explanatory variable physical 

capital with its partial effect 𝛽2; 𝐻𝑡 is human capital with its partial effect 𝛽3. 𝑂𝑡 is the output gap (in %) 

with its partial effect 𝛽4. And finally 𝐷1,𝑖𝑡 and 𝐷2,𝑖𝑡 are the explanatory variables for respectively the 

effect of the share of 15 to 24-year olds in the 15-64 year-old population and the share of 55 to 64-year 

olds, with partial effects 𝛽5 and 𝛽6. The error terms 𝜀𝑖𝑡 are assumed independently distributed from the 

explanatory variables. 

The time dummy ∝𝑡 represents 𝜆𝐹𝑡, where 𝐹𝑡 is the common factor with a factor loading 𝜆. As we can 

see, we have to make the assumption that the factor loading of the unobserved common factor has a 

homogenous effect on all units. This is a restrictive assumption that rarely holds; when there are 

unobserved common factors with a heterogeneous impact, estimation with a fixed effects panel can 

consequently induce cross-sectional dependence in the error terms. (Coakley, Fuertes and Smith, 2006) 

In model A with the 2FE estimator we find that all variables except for the share of young people in the 

population is significant at the 5% significance level. We see that an increase in the Blanchard indicator 

of 1 % point will decrease the employment rate (in hours) (as share of full time hours) with 0.22 % 

points. We find a positive effect of physical capital: an increase of 1% leads to an increase in employment 

rate (in hours) with 0.26 % points. Human capital on the other hand, has a surprising negative impact of 

0.32 % points decrease for 1% point increase (even though we recognized this possibility before, as seen 

in 3.1.2 ‘Theoretical Foundations’). An increase in the output gap of 1% point makes the employment 

rate in hours increase by 0.57 % points. Both demographic indicators have a significant negative effect: 

for 1% increase in the 15-24 aged population, we see a decrease of 0.38 % points in the employment 

rate; for 1% increase in the 55-64 aged population, we see a very strong negative effect of 1.0667 %. A 

problem for all these results however, is that the cointegration test shows us that we can’t reject the null 

hypothesis of no cointegration on the 5% significance level.  

 

 

 

 

 

 



34 
 

Table 3.3.1. Two-Way Fixed Effects in model A  

 Coefficient p-value 

BWG (in %) -0.2243 0.000** 

Physical capital (natural log) 0.2627 0.000** 

Human capital (natural log -0.3243 0.000** 

Output gap (%) 0.5659 0.000** 

Population 15-24 (%) -0.3820 0.000** 

Population 55-64 (%) -1.0667 0.000** 

R² = 89.14    

EViews 8.0 - Cross section dimension = 19 ; Time series dimension = 32 ; 

# observations = 567 ; LS estimation with fixed cross-section effects and fixed time effects 

Cointegration: ADF p-value = 0.0540; PP = 0.2612 

We follow the same reasoning for model B (with RULC), so this regression equation becomes: 

𝐿𝑖𝑡 =∝𝑖+∝𝑡+ 𝛽1𝑅𝑈𝐿𝐶𝑖𝑡 + 𝛽2𝑙𝑛(𝐾𝑖𝑡) + 𝛽3𝑙𝑛(𝐻𝑖𝑡) + 𝛽4𝑂𝑖𝑡 + 𝛽5𝐷1,𝑖𝑡 + 𝛽6𝐷2,𝑖𝑡 + 𝜀𝑖𝑡 

With 𝛽1< 0, 𝛽2> 0, 𝛽3> 0, 𝛽4> 0, 𝛽5< 0, 𝛽6< 0 

In this model we observe 17 cross-sections (due to insufficient data on Greece and Norway we have left 

these countries out) and again a time-series dimension of 32 years. 

In model B , with the 2FE estimator, we find that all variables are significant at the 5% significance level, 

except for the RULC itself. We see that an increase in the RULC of 1 % point will increase the 

employment rate (in hours) (as share of full time hours) with 0.01 % points and the effect is not 

significant at 5 % or 10 % significance level, so this means that employment remains basically constant. 

We find a positive effect of physical capital: an increase of 1% leads to an increase in employment rate 

(in hours) with 0.20 % points. Human capital on the other hand, has a negative impact of 0.37 % points 

decrease for 1% point increase. An increase in the output gap of 1% point makes the employment rate 

in hours increase by 0.79 % points. Both demographic indicators have a significant negative effects: for 

1% increase in the 15-24 aged population, we see a decrease of 0.47 % points in the employment rate; 

for 1% increase in the 55-64 aged population, we see a very strong negative effect of 1.38 %. Again we 

don’t find sufficient evidence to reject the null hypothesis of no cointegration in this model. 
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Table 3.3.2. Two-Way Fixed Effects in model B 

 Coefficient p-value 

RULC (in %) 0.0024 0.872 

Physical capital (natural log) 0.1974 0.000** 

Human capital (natural log -0.3650 0.000** 

Output gap (%) 0.7912 0.000** 

Population 15-24 (%) -0.4652 0.000** 

Population 55-64 (%) -1.3773 0.000** 

R²=87.90    

EViews 8.0 - Cross section dimension = 17 ; Time series dimension = 32 ; 

# observations = 519 ; LS estimation with fixed cross-section effects and fixed time effects 

Cointegration: ADF p value = 0.1081 and PP p value = 0.4893 

In both cases the estimation fails to give us enough evidence for a long term equilibrium relationship 

(cointegration). 

As we have mentioned, the Fixed Effects estimator fails to account for unobserved within-group 

heterogeneity (only for unobserved heterogeneity across groups/units). As a result, we turn to another 

estimator for these models. 

3.3.2. Common Correlated Effects Pooled (CCEP) estimator 

As an alternative for the Fixed Effects model, we will use the estimation methods used by Pesaran (2006) 

who takes cross-sectionally correlated error terms into account with the CCEP estimator. Kapetanios et 

al., (2011) show that these estimator is also consistent when the unobserved common factors are non-

stationary. The model we will use can be seen as a generalization of the fixed effects estimator that allows 

for cross-sectional dependence in the error term due to unobserved common factors, by allowing them 

to appear in the error terms.  

Our equation for model A becomes: 

𝐿𝑖𝑡 =∝𝑖+ 𝛽1𝐵𝑊𝐺𝑖𝑡 + 𝛽2𝑙𝑛(𝐾𝑖𝑡) + 𝛽3𝑙𝑛(𝐻𝑖𝑡) + 𝛽4𝑂𝑖𝑡 + 𝛽5𝐷1,𝑖𝑡 + 𝛽6𝐷2,𝑖𝑡 + 𝜆𝑖𝐹𝑡 + 𝜀𝑖𝑡 

With 𝛽1< 0, 𝛽2> 0, 𝛽3> 0, 𝛽4> 0, 𝛽5< 0, 𝛽6< 0 

𝐹𝑡 allows for unobserved common factors with a country specific impact 𝜆𝑖. 𝐹𝑡 could be correlated with 

the explanatory variables and it could be non-stationary. For example, one may think of globalization 

and the growing importance of (low wage) emerging economies. It affects employment of all countries, 

but not to the same extent (open economies will be affected more). It is non-stationary and it may be 

correlated with explanatory variables (e.g. wage formation). The error terms 𝜀𝑖𝑡 are assumed 
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independently distributed from the explanatory variables. We restrict our estimation equation by 

assuming the presence of only one unobserved common factor. 

In the CCEP method we use cross-country averages of the dependent and independent variables as 

proxies for 𝐹𝑡. As a result, under the assumption of one F, we will estimate 

𝐿𝑖𝑡 =∝𝑖
′+ 𝛽1𝐵𝑊𝐺𝑖𝑡 + 𝛽2𝑙𝑛(𝐾𝑖𝑡) + 𝛽3𝑙𝑛(𝐻𝑖𝑡) + 𝛽4𝑂𝑖𝑡 + 𝛽5𝐷1,𝑖𝑡 + 𝛽6𝐷2,𝑖𝑡 + 𝜆𝑖

′�̅�𝑡 

−𝛽1𝜆𝑖
′𝐵𝑊𝐺̅̅ ̅̅ ̅̅ ̅

𝑡 − 𝛽2𝜆𝑖
′𝑙𝑛(�̅�𝑡) − 𝛽3𝜆𝑖

′𝑙𝑛(�̅�𝑡) − 𝛽4𝜆𝑖
′�̅�𝑡 − 𝛽5𝜆𝑖

′�̅�1,𝑖𝑡 − 𝛽6𝜆𝑖
′�̅�2,𝑖𝑡 + µ𝑖𝑡  

with 𝜆𝑖
′ =

𝜆𝑖

�̅�
 and  ∝𝑖

′=∝𝑖− 𝜆𝑖
′ ∝̅  

Here, µ𝑖𝑡 represents a new well-behaved error term 𝜀𝑖𝑡 − 𝜆𝑖
′𝜀�̅�.   Now, the CCEP estimator can be 

estimated with the LS method, because asymptotically, the cross-sectional averages will eliminate the 

differential effect of the unobserved common factors.  

In table 3.3.3., we find that 1 % point increases in the Blanchard wage gap has a significant, negative 

impact of 0.13 % points on the employment rate. This supports the negative effect we expected due to 

more expensive labour. Physical capital and the output gap both have a significant positive impact on 

employment: an increase in the variable of 1 % causes an increase in the employment rate of respectively 

0.26 and 0.52 % points. Again this is consistent with our theoretical expectations. For human capital we 

find a significant, negative impact of 0.09 % points on employment. This is a surprising effect according 

to our theory: we expected higher human capital to have a positive effect on employment because it 

increases the labour productivity. An explanation could be that higher human capital, implies a wealthier 

society and that here people might start working less as they get wealthier. The variables on demographics 

return negative coefficients as expected: a 1 % point increase in the younger population (aged 15-24) 

causes a decrease of 0.33 % in the employment rate; 1 % point increase in the elderly population (aged 

55-64) causes a decrease of 0.08 % point in the employment rate. In this CCEP estimation we reject the 

null hypothesis of no cointegration on a 5% significance level. 
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Table 3.3.3. – Common Correlated Effects estimation in model A 

 Coefficient p-value 

BWG (in %) -0.1285 0.000** 

Physical capital (natural log) 0.2553 0.000** 

Human capital (natural log -0.0944 0.008** 

Output gap (%) 0.5174 0.000** 

Population 15-24 (%) -0.3286 0.000** 

Population 55-64 (%) -0.1346 0.1074 

R²=87.90    

EViews 8.0 - Cross section dimension = 19 - Time series dimension = 32 - 

total number of observations = 567 

DF: Summary of unit root test on residuals: ADF: p = 0.0019**; PP: p=0.0032** 

For model B, in Table 3.3.4., we find that all variables, except for the share of elderly people in the 

population are significant at the 5% significance level. We can conclude that that 1 % point increase in 

the RULC gap has a significant, positive impact of 0.03 % points on the employment rate. This does not 

support our idea that more expensive labour towards partner countries decreases employment (however 

the positive effect remains small). Physical and human capital both have a significant negative impact on 

employment of about 0.15% points. This relationship goes against our own theoretical expectations and 

our previous results. If the output gap increases by 1 % point, the employment rate will increase by 0.47 

% points. The variables on demographics return negative coefficients as expected: 1 % point increase in 

the younger population (aged 15-24) causes a decrease of 0.13 % in the employment rate; 1 % point 

increase in the elderly population (aged 55-64) causes a decrease of 0.01 % point in the employment rate. 

In this CCEP estimation we reject the null hypothesis of no cointegration on a 5% significance level. 
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Table 3.3.4. – Common Correlated Effects estimation in model B 

 Coefficient p-value 

RULC (in %) 0.0301 0.002** 

Physical capital (natural log) -0.1504 0.000** 

Human capital (natural log -0.1575 0.000** 

Output gap (%) 0.4705 0.000** 

Population 15-24 (%) -0.1325 0.047** 

Population 55-64 (%) -0.0122 0.891 

R²=95.70    

EViews 8.0 - Cross section dimension = 17 - Time series dimension = 32 - 

total number of observations = 519 

Cointegration: ADF p value = 0.000** and PP p value = 0.000** 

Results in this last model are quite surprising when we look at it from the theoretical side. This can lead 

us to believe that other important variables were omitted. 

3. 4. Summary 

We have established the panel data set for our two models (Model A with the Blanchard indicator and 

Model B with the CCEP estimator). Due to the possibility of unobserved common factors, our 

preference goes to the CCEP estimation. Here we find evidence for a negative impact of the Blanchard 

indicator on employment (0.13 %) and a quasi neutral impact of the RULC indicator on employment 

(with a positive impact of 0.03 %). In both these cases we also find evidence for a longer term 

cointegration relation in the panel. 
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4.  GENERAL CONCLUSION 

The goal of this research is, on the one hand, to investigate which economic indicator shows us the most 

accurate representation of the labour cost gap in Belgium and towards other OECD countries; and on 

the other hand, the paper aims to measure this labour cost gap and to analyze its influence on 

employment.  

We started out with a study of the theoretical outline of labour costs by looking at employment and the 

costs from the optimal choice of companies. Taking some assumptions into account, we found three 

theoretically relevant labour cost indicators: the real labour cost per unit compared to labour productivity; 

the labour cost compared to technology; and finally the comparison of real labour cost per unit of labour. 

Next, we determined which labour cost indicators were used in practice most often, and whether or not 

these indicators show us a labour cost gap for Belgium towards competing countries or towards its own 

productivity. We evaluated the nominal hourly labour cost in the business sector, the nominal hourly 

labour cost in the total economy; the Relative Unit Labour Cost compared to the main trading partners, 

the euro area and a bigger group of 49 countries (OECD + non-OECD); the comparison of real hourly 

labour costs and labour productivity; and finally, to control for the endogeneity bias, the Blanchard 

indicator.  

For each indicator we find a labour cost gap for Belgium for each of the indicators since the nineties. 

How big this gap is, depends on the indicator we use: we find variations of 5% (CRB indicator) to over 

15 % (VBO indicator). The RULC towards the biggest panel of countries (49 countries) shows us a 

labour cost gap of 6.5 %. The indicators that include the productivity measure have a much lower gap 

(2 to 3 %) since the nineties. When looking at the cost-productivity gap since a year close to full 

employment like 1970, we find a gap up to 9 %. So we can conclude that since the nineties, Belgium 

has developed a labour cost gap towards the OECD countries of about 6 %, and since the 

seventies a cost-productivity gap of about 9 %. The evolution or continuous increase of this gap 

should be followed up. 

We conclude that the Blanchard indicator and RULC are the most relevant indicators of the labour cost 

gap; as a result, we will take these into account when assessing the effect on employment. We estimate 

the effect of both indicators (Blanchard and RULC), physical capital (per 15-64 year old person), human 

capital, output gap, share of 15-64 year olds that are between 15 and 24 years old and between 55-64 

years old. We find that the Blanchard indicator has a negative relation towards employment. This 

means that closing the labour cost gap by 1 % (according to the Blanchard indicator), would improve 

employment by 0.13 % points. For the RULC however, we find an opposite and smaller effect: 
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closing the labour cost gap by 1 % (according to the RULC) would actually hurt employment by 0.03 % 

points. As these results are very surprising, we suggest to subject it to further research by including a 

bigger panel data set and variables that could have been omitted. 

So we have established that there is a labour cost gap in Belgium towards other countries that is increasing 

and we have shown that this has a significant effect on employment. As a result, policies to hold labour 

costs from rising to quickly should be rethought. The current ‘wage norm’ in Belgium has not been able 

to prevent a loss of competitiveness because of rising labour costs, so we need to rethink the principle 

of this policy measure in order to make it more effective in pushing down our labour costs. 

Some further critical remarks are that further research should investigate the underlying causes for the 

relationship between employment and the BWG indicator or RULC. We also suggest to use a bigger 

panel of OECD and/or non-OECD countries and to reassess the variables used (especially for the 

RULC). 
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APPENDIX 

Appendix 1.1. Unit Labour Cost 

The Unit Labour Cost (ULC) is defined as the ratio of (1) labour compensation per unit of labour 

(employee or hour worked) over (2) the productivity of labour (output per employee or hour worked).  

(1) We define the total labour compensation (according to the Eurostat and OECD definition) as 

the sum of bonuses and allowances, payments for days not worked and employers’ social security 

contributions for the benefit of the employees.19 (More information on various data sources and 

their differences can be found in Attachment 2.1) 

(2) Real labour productivity is calculated using the GDP of a country, which is the total domestic 

production value minus the value of purchased intermediate inputs, in other words the value 

added output.20 The choice to use GDP in this calculation, does not go without difficulties: 

Ahmad et al. (2003) and van Ark and Monnikhof (2000) give an elaborate overview of 

measurement issues concerning nominal and real GDP and its main drawbacks of GDP as an 

output indicator in ULC.  

To acquire a measure for real output21, we have to correct nominal output for a price deflator. 

An often used deflator is the GDP deflator 𝑃𝐺𝐷𝑃. This is a measure of price inflation compared 

to a base year, where the index equals 100. The difference with the popular CPI (Consumer Price 

Index) is that the GDP deflator is not based on a fixed basket of goods and services. The basket 

for the GDP changes from year to year according to consumption and investment patterns.  

 

This brings us to the following expression for a proxy for real output 𝑦. 

                                                 
19 Other elements that are more likely to be neglected in databases are vocational training costs, employment taxes, 
recruitment costs and subsidies, because it’s difficult to acquire consistent data for these components. 

20 Turner and Van’t Dack (1993) explain the two most reliable approaches to measure labour productivity. The 
one relevant to us is the approach relying on aggregate data. This is based on a value-added output measure instead 
of gross output. A value-added measure is preferable because it is usually easier and more consistent to measure; 
it is defined as the difference between gross output and inputs to production. Lewney (2011) explains that using 
gross output (including both intermediate inputs as well as value added) means that the entire cost structure of an 
economy is reflected in labour costs; however, gross output is more susceptible to differences in statistical 
convention; over time or across countries this can lead to more erroneous conclusions.  

21 Lewney (2011) discusses that real output (as opposed to nominal output) is the measure that is used most often 
to control for the change in prices of a product due to inflation. However, a point can be raised in favor of the 
use of nominal output: firms’ decisions are taken on the basis of nominal magnitudes. For example: gross value 
added in real terms could show a positive trend, while the industry itself could incur losses due to a negative 
movement of output price.  

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Social_contributions
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Social_contributions
https://en.wikipedia.org/wiki/Market_basket
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Vocational_training
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𝐺𝐷𝑃𝑟 =  
𝐺𝐷𝑃𝑛

𝑃𝐺𝐷𝑃
𝑥100 

As a result, we define real hourly labour productivity as real GDP per hour worked: 𝐺𝐷𝑃𝑟
𝐻⁄ .  

To value output at consistent prices for comparison across countries, many authors turn to the use of 

Purchasing Power Parities (PPP). However, that is not appropriate to assess labour cost competitiveness 

because firms make decisions based on labour cost in common currency terms, not in PPP terms. 

Hooper, Vrankovich (1995) point out that from a welfare perspective in order to asses overall well-being 

or living standards (so when comparing the command of labour compensation over expenditure on 

goods and services) translating the labour compensation at expenditure Purchasing Power Parities might 

be more appropriate. As the cost perspective is our primary interest in this context, we don’t turn to the 

use of PPP, but use market exchange rates instead.22 (O’Brien, 2010)  

As a result, we arrive at an indicator with a nominator in nominal terms and a denominator in real terms 

in order to evaluate the long term development of current labour costs over individual years in relation 

to the same unit of real output. It is the most appropriate approach of ULC to get a measure of 

competitiveness.23  

𝑈𝐿𝐶 =
𝑊(1 + 𝑡𝑝) 

𝐺𝐷𝑃𝑟

𝐻

. 𝑒𝑟 

  

                                                 
22 Using market exchange rates also has some drawbacks: they are volatile (can lead to distortions in the short run) 
and they are mainly relevant for internationally tradable goods; non-tradables are mostly cheaper. (Taylor and 
Taylor, 2004) 
23 Other interpretations with various real and nominal variables can be found in Lipska et al. (2005) 
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Appendix 1.2. Real Effective Exchange Rate 

Effective exchange rates are a summary measure of the changes in the exchange rates of a country with 

regards to its trading partners and thus the competitiveness of a country. (Eurostat) 

The nominal effective exchange rate (NEER) is a measure of the value of a currency against a weighted 

average of several foreign currencies (the weighted average is based on a matrix for the current year that 

expresses the importance of trade). However potential competitiveness gains derived from nominal 

exchange rate depreciations can be eroded by local inflation. An important note on the interpretation of 

NEER is that only the changes in the indicator from one year to another show changes in international 

competitiveness. Differences between countries have no significance. (OECD, 2011) 

Real effective exchange rates try to eliminate this distortion because of price level changes by including 

changes in exchange rates as well as changes in relative costs or prices. In other words, the REER is 

obtained by deflating the nominal effective exchange rate (NEER,) by a suitable effective deflator (to 

account for the changes in relative costs or prices). The weight that has to be applied between a home 

country (A) and a competing country or group of competing countries (B) is calculated by a weighted 

average of, firstly, a weight related to imports from A and B; and secondly, a weight related to the 

competition that producers in home country A encounter in B and in third markets. By combining both 

weights we get a weight for the cross rate of the currency of a home country A and of a competitor 

country or countries B. (OECD, 2011) 
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Appendix 2.1. Sources and definitions of labour cost indicators 

In what follows you can find an outline of all variables used, their consulted source(s) and other required 

information on the use of the data in this paper. First, we go over the variables used in the section on 

labour cost indicators, then we look at the variables used in our panel data set. 

1. Labour cost indicators 

VBO indicator 

Variable: Total labour cost of the business economy  

Source: Eurostat; Labour Cost Levels; code: lc_lci_lev 

Info: The labour cost levels are based on the latest Labour Cost Survey (currently 2008) and an 

extrapolation based on the quarterly Labour Cost Index (LCI).  

- The Labour Cost Survey (LCS) calculates the labour cost as compensation of employees, 

vocational training, other expenditures and employment taxes, minus subsidies received.  

- The Labour Cost Index (LCI) calculates the labour costs as compensation of employees and 

employer's social contributions, minus subsidies received, hereby excluding vocational training 

costs or other expenditures. 

Total nominal hourly labour cost 

Info: In the OECD database, we acquire our data for the hourly labour compensations of the entire 

economy for each country. For some countries these data weren’t readily available, so we constructed 

an hourly labour compensation by dividing the total labour cost by the total annual hours worked 

in the total economy. These hours worked were collected from the AMECO database. It should be 

noted that acquiring reliable results for the number of hours worked is subject to a lot of discussion 

due to various definitions and estimation methods. 

Annual total labour cost 

Variable: Total labour cost  

Source: OECD; System of Unit Labour Cost and Related Indicators 

Info: The target variable for annual total labour costs is compensation of employees (COE) 

compiled according to the System of National Accounts 1993, adjusted for the self employed by 

multiplying COE by the ratio of total hours worked by all persons in employment to total hours 

worked by all employees of businesses. This target variable covers a significant part of total labour 

costs such as wages and salaries; bonuses; payments in kind related to labour services (e.g. food, 

fuel, housing); severance and termination pay and employers' contributions to pension schemes, 

casualty and life insurance and workers compensation. 
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However, COE excludes some relevant items of total labour cost such as the cost of employee 

training, welfare amenities and recruitment; taxes on employment (e.g. payroll tax) and fringe 

benefits tax. Furthermore, the adjustment for the self employed assumes that labour 

compensation per hour or per person is equivalent for the self employed and employees of 

businesses. This assumption may be more or less valid across different countries and economic 

activities. 

Total annual hours worked 

Variable: Total annual hours worked; code = NLHT 

Source: AMECO database 

Relative Unit Labour Cost 

Info: We divide the ULC of Belgium by the average ULC of the relevant countries; the average is 

weighted based on the share of the export of each country in the total export of Belgium. 

Unit labour cost 

Variable: Unit labour costs – annual indicator – total economy 

Source: OECD; System of Unit Labour Cost and Related Indicators 

Info: Unit labour costs measure the average cost of labour per unit of output. They are calculated 

as the ratio of total labour costs to real output, or equivalently, as the ratio of average labour 

costs per hour to labour productivity (output per hour). As such, a unit labour cost represents a 

link between productivity and the cost of labour in producing output. The data presented in this 

dataset are an output of the OECD System of Unit Labour Cost and Related Indicators which 

produces annual and quarterly unit labour cost measures according to a specific methodology to 

ensure data are comparable across OECD countries. Annual time series are presented in this 

dataset and detailed metadata are provided for each variable and country in regards to the 

methodology and data sources used.  

Export weights 

Variable: Gross exports - partner shares, % (year 2000) 

Source: OECD - WTO: trade in value added 

Real Unit Labour Cost 

Variable: Real Unit Labour Cost 

Source: OECD; Monthly monetary and financial statistics - Monthly Economic Indicators (MEI) 

Info: The rates are calculated by the OECD. Included in the calculation are 34 OECD countries and 

15 non-OECD countries. The calculation of competitiveness indicators and effective exchange rates 

uses a system of weights based on a double-weighting principle, which takes account of the structure 
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of competition in both export and import markets. The effective exchange rate index is a chain-

linked index with base period 2005. 

Labour productivity 

Info: labour productivity is calculated by dividing real GDP (at 2005 market prices) by total annual 

hours worked of the AMECO database (NLHT) 

Real GDP 

Variable: Gross domestic product at constant market prices at 2005 constant market prices - 

OVGD 

Source: AMECO database 

Info: ESA 95-code: B.1*g 
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Appendix 2.2. Data sources on labour costs 

Eurostat draws up their annual statistics and it also publishes four-yearly results in the Labour Cost Survey 

(LCS) and Labour Cost Index (LCI) where definitions of labour costs might differ slightly. 

1) In the annual statistics, the definition is the following: total expenditure that employers bear for 

their employed staff. It focuses only on the employee or labour compensation, this consists of 

wages and salaries in cash and in kind, bonuses and allowances, payments for days not worked 

and employers’ social security contributions for the benefit of the employees. The social security 

contributions consist of actual – paid by employer to insurer for social security funds or private 

funded schemes – and imputed social contributions – paid by employer to employee or other 

eligible persons, without an insurer or creation of a fund. 

2) The Labour Cost Survey (LCS) calculates the labour cost as compensation of employees, 

vocational training, other expenditures and employment taxes, minus subsidies received.  

3) The Labour Cost Index (LCI) shows the development of hourly labour costs incurred by 

employers, or in other words, the cost pressure arising from labour. This is obtained by dividing 

the labour costs by the number of hours worked. Here however, labour costs are defined as 

compensation of employees and employer's social contributions, minus subsidies received, 

hereby excluding vocational training costs or other expenditures. 

The main sources of the AMECO database, the annual macroeconomic database of the European 

Commission, are these Eurostat data. In this database it is noted that the nominal compensation of 

employees is a domestic concept and includes residents and non-residents working for resident producer 

units. It covers the entire economy (not just the manufacturing sector, this is the main tradable sector 

which makes it one of the most important indicators of competitiveness), and excludes the self-

employed. (Turner, Van’t dack, 1993) 

The International Labour Organization (ILO) defines labour costs according to the 11th International 

Conference of Labour Statisticians. (International Labour Organization, 2011) The specific components 

of the total labour cost can be found in the KILM research tool (Key Indicators of the Labour Market). 

KILM provides annual data on the hourly compensation cost for the employment of workers in the 

manufacturing sector (in 34 countries). The total hourly compensation costs include: 

- Total hourly direct pay.  

Including pay for time worked (basic time, overtime, regular bonuses, cost-of-living) and directly-

paid benefits (for time not worked such as vacation, annual holidays or other paid leave, for 

irregular bonuses, for social allowances and for payments in kind) 

- Employer social insurance expenditures.  

Including actual and imputed social benefits (they often represent delayed, future income) 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Social_contributions
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- Labour-related taxes.  

Taxes on payrolls or employment, or reductions to reflect subsidies. 

Here employees include production workers and others employed in an establishment, including 

temporary employees. Self-employed or unpaid family workers and workers in private households are 

excluded. 

It is important to note the difference(s) between the Eurostat and ILO data: 

- Labour-related taxes and subsidies are part of the total compensation for employees in the ILO 

definition. In the Eurostat definition however, employment taxes and subsidies are only included 

in the labour cost, not in the labour compensation. 

- Eurostat gathers information on the labour compensation of the whole economy. ILO gathers 

information on labour cost and compensation of the manufacturing sector in some countries the 

manufacturing sector might not be representative for other industries. As we mentioned in the 

first section as well, the manufacturing sector is the main contributor to tradable goods and 

services, but neglects the importance of non-tradable goods and services. 

Once again, it is important not to forget that the data on total labour compensation does not cover the 

complete labour cost that is borne by employers.  

In this paper we mainly use data on total labour costs from the OECD database. To acquire a measure 

of hourly labour costs we divide by the total hours actually worked per year, found in the AMECO 

database. More detailed information on this calculation can be found in the Glossary of this paper. 
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Appendix 2.3. Gap (in %) in nominal hourly labour costs gap (1970 to 2012) 

 

 

  

 

(1) Source: Own calculations based on total labor cost in total economy from the OECD Statistics; total annual 
hours worked (NLHT) from AMECO database (2) The country weights to calculate the average hourly labour 
cost of the main trading partners are based on the share of the nominal GDP of each country (as used by the 
CRB as well).  
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Appendix 2.4. Sectoral RULC gaps of Belgium versus main trade partners 
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Appendix 2.5. Blanchard indicator with variable labour & capital income shares 

 

 

 

 

  

 
(1) Source: OECD Statistics (2) The country weights to calculate the weighted average ULC of the main trade 
partners are based on the share of the nominal GDP of each country. (3) Data on nominal GDP from AMECO 
database; UVGD indicator 
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Appendix 3.1. Theoretical foundation of institutional variables 

First, we look at the effect of the labour taxes, which creates a tax wedge between real labour costs and 

real consumption wage (your wage after tax pay), which are payroll taxes, consumption taxes and income 

taxes. An increase in labour taxes will increase the total labour cost and thus decrease employment. 

Now we evaluate the impact of institutional variables on employment. Firstly, we look at the 

unemployment benefit system. Various aspects of this variable can influence employment: the level, 

duration, strictness and coverage. (benefit replacement ratio in OECD). Higher union power and 

coverage tend to increase wages and consequently decrease unemployment (employment loses 

attractiveness compared to unemployment so unions can increase their pressure during negotiations).  

Secondly the Active Labour Market Programs (ALMP) will decrease wage pressure (employment gains 

attractiveness compared to unemployment and employees face more competition on the labour market, 

as a result unions will decrease their pressure during negotiations).  

A third institutional variable is the system of wage determination. Here, union bargaining power, union 

coverage and the degree of coordination of wage bargains will influence employment. Higher union 

power and coverage will increase wage pressure and decrease employment. A higher degree of 

coordination can counter this negative effect on employment. (Calmfors-Driffil) 

Fourthly, the Employment Protection Legislation (EPL) can make firms more cautious in filling 

vacancies which will decrease the number of unemployed who will get a job within a certain amount of 

time. However, higher EPL will also cause employers to lay off their employees less quickly, but at the 

same time, by raising job security, wages may be pushed up.  

 
  



xiii 
 

Appendix 3.2. Sources and definitions of estimated variables 

Variable: Employment rate: Annual hours worked as percentage of full time working hours 

Info: We constructed the total annual hours worked by multiplying the amount of persons working 

and the average annual hours worked per worker; we constructed the full time working hours by 

multiplying the population between 15 and 64 by 2080. 

Number of persons working  

Variable: number of persons engaged (in millions) - emp 

Source: Penn World Table, version 8.0. 

Average annual hours worked per worker 

Variable: average annual hours worked by persons engaged (in millions) - avh 

Source: Penn World Table, version 8.0. 

Population aged 15-64 

Variable: Population aged 15-64 

Source: OECD Statistics;  

Variable: Physical capital: Natural logarithm of physical capital stock per person aged 15-64  

Info: We constructed this variable by dividing the physical capital stock per person aged 15-64. Then 

we took the natural logarithm to see the evolution in percentage points 

Physical capital stock 

Variable: Net capital stock at 2005 prices: total economy, in euro - OKND 

Source: AMECO database 

Info:  Until 1990 the data for Germany that we find in AMECO are data for West Germany only 

Population aged 15-64 

As seen above  

Variable: Human capital: Natural logarithm of the human capital index 

Variable: Index of human capital per person - hc 

Source: Penn World Table, version 8.0.  

Info: It is based on data on the average years of schooling and uses rates of return for different sets 

of education. Feenstra et al. (2013) point out that this data ignores the variation in return over time 

or across countries. It also doesn’t account for differences in cognitive skills which could 

underestimate labour input in rich countries as they have higher cognitive skills given the average 

year of schooling. 
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Data is missing for the year 2012 for Belgium, Germany and the Netherlands; we assume human 

capital to remain constant in this year. 

Variable: Output gap: percentage of potential GDP 

Variable: Gap between actual and potential gross domestic product at 2005 market prices (in % of 

potential gross domestic product at market prices) - AVGDP 

Source: AMECO database 

Info:  Until 1990 the data for Germany that we find in AMECO are data for West Germany only; we 

miss the output gap of (West) Germany for the year 1970. 

Variable: share of population aged 15-42: percentage of population aged 15-64 

Variable: Population aged 15-24  

Source: OECD Database 

Variable: share of population aged 55-64 

Variable: Population aged 55-64  

Source: OECD Database  

15 and 64 years old 

As seen above 
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Table A.2.  JP LUX NO POR SP SW SWI UK US 

BE -0.72 0.55 0.31 -0.85 -0.28 0.07 0.82 -0.35 -0.83 

FR -0.39 0.37 0.45 -0.79 -0.66 -0.44 0.81 -0.74 -0.83 

GE 0.14 -0.49 -0.55 0.72 0.42 0.14 -0.62 0.53 0.49 

NE -0.73 0.50 0.31 -0.70 -0.37 0.03 0.75 -0.15 -0.73 

Austria 0.91 -0.52 -0.21 0.77 0.25 -0.09 -0.78 0.27 0.90 

Denmark -0.78 0.57 0.31 -0.68 -0.18 0.34 0.50 -0.22 -0.71 

Finland -0.78 0.53 0.27 -0.85 -0.59 -0.11 0.85 -0.45 -0.98 

Greece 0.62 -0.37 0.04 0.34 -0.22 -0.46 -0.30 0.16 0.45 

Ireland -0.42 -0.12 -0.43 0.23 0.57 0.35 -0.12 0.13 -0.05 

Italy -0.63 0.19 0.31 -0.66 -0.37 -0.42 0.87 -0.74 -0.86 

Japan 1.00 -0.49 -0.05 0.60 0.09 -0.22 -0.65 0.17 0.81 

Luxembourg -0.49 1.00 0.28 -0.59 -0.47 0.43 0.31 -0.20 -0.53 

Norway -0.05 0.28 1.00 -0.63 -0.55 -0.36 0.38 -0.34 -0.33 

Portugal 0.60 -0.59 -0.63 1.00 0.60 0.10 -0.84 0.36 0.85 

Spain 0.09 -0.47 -0.55 0.60 1.00 0.31 -0.41 0.49 0.56 

Sweden -0.22 0.43 -0.36 0.10 0.31 1.00 -0.29 0.42 0.14 

Switzerland -0.65 0.31 0.38 -0.84 -0.41 -0.29 1.00 -0.46 -0.87 

United Kingdom 0.17 -0.20 -0.34 0.36 0.49 0.42 -0.46 1.00 0.55 

United States 0.81 -0.53 -0.33 0.85 0.56 0.14 -0.87 0.55 1.00 

          

 

 BE FR GE NE AU DEN FIN GR IR IT 

BE 1.00 0.68 -0.71 0.76 -0.86 0.74 0.81 -0.54 0.04 0.71 

FR 0.68 1.00 -0.72 0.46 -0.58 0.37 0.79 -0.15 -0.30 0.82 

GE -0.71 -0.72 1.00 -0.41 0.36 -0.34 -0.46 0.18 0.44 -0.53 

NE 0.76 0.46 -0.41 1.00 -0.73 0.54 0.74 -0.19 -0.17 0.57 

Austria -0.86 -0.58 0.36 -0.73 1.00 -0.84 -0.87 0.66 -0.34 -0.73 

Denmark 0.74 0.37 -0.34 0.54 -0.84 1.00 0.70 -0.84 0.42 0.52 

Finland 0.81 0.79 -0.46 0.74 -0.87 0.70 1.00 -0.41 -0.01 0.80 

Greece -0.54 -0.15 0.18 -0.19 0.66 -0.84 -0.41 1.00 -0.72 -0.38 

Ireland 0.04 -0.30 0.44 -0.17 -0.34 0.42 -0.01 -0.72 1.00 0.06 

Italy 0.71 0.82 -0.53 0.57 -0.73 0.52 0.80 -0.38 0.06 1.00 

Japan -0.72 -0.39 0.14 -0.73 0.91 -0.78 -0.78 0.62 -0.42 -0.63 

Luxembourg 0.55 0.37 -0.49 0.50 -0.52 0.57 0.53 -0.37 -0.12 0.19 

Norway 0.31 0.45 -0.55 0.31 -0.21 0.31 0.27 0.04 -0.43 0.31 

Portugal -0.85 -0.79 0.72 -0.70 0.77 -0.68 -0.85 0.34 0.23 -0.66 

Spain -0.28 -0.66 0.42 -0.37 0.25 -0.18 -0.59 -0.22 0.57 -0.37 

Sweden 0.07 -0.44 0.14 0.03 -0.09 0.34 -0.11 -0.46 0.35 -0.42 

Switzerland 0.82 0.81 -0.62 0.75 -0.78 0.50 0.85 -0.30 -0.12 0.87 

United Kingdom -0.35 -0.74 0.53 -0.15 0.27 -0.22 -0.45 0.16 0.13 -0.74 

United States -0.83 -0.83 0.49 -0.73 0.90 -0.71 -0.98 0.45 -0.05 -0.86 

           

 

Appendix 3.3. Correlation between residuals of the FE estimation – model A 

Table A.1. 
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 BE FR GE NE AU DEN FIN GR IR IT 

BE 1.00 0.77 -0.62 0.63 -0.43 0.17 0.48 -0.51 -0.38 1.00 

FR 0.77 1.00 -0.67 0.66 -0.51 0.08 0.59 -0.62 -0.50 0.77 

GE -0.62 -0.67 1.00 -0.82 0.68 -0.55 -0.72 0.17 0.42 -0.62 

NE 0.63 0.66 -0.82 1.00 -0.89 0.70 0.95 0.04 -0.63 0.63 

Austria -0.43 -0.51 0.68 -0.89 1.00 -0.81 -0.96 -0.33 0.79 -0.43 

Denmark 0.17 0.08 -0.55 0.70 -0.81 1.00 0.77 0.55 -0.54 0.17 

Finland 0.48 0.59 -0.72 0.95 -0.96 0.77 1.00 0.19 -0.75 0.48 

Greece -0.51 -0.62 0.17 0.04 -0.33 0.55 0.19 1.00 -0.21 -0.51 

Ireland -0.38 -0.50 0.42 -0.63 0.79 -0.54 -0.75 -0.21 1.00 -0.38 

Italy 0.43 0.73 -0.34 0.12 -0.02 -0.39 0.06 -0.69 -0.14 0.43 

Japan 0.52 0.63 -0.70 0.72 -0.71 0.58 0.73 -0.08 -0.64 0.52 

Luxembourg -0.47 -0.55 0.72 -0.92 0.96 -0.83 -0.96 -0.23 0.73 -0.47 

Norway -0.39 -0.60 0.43 -0.69 0.76 -0.53 -0.79 0.00 0.64 -0.39 

Portugal -0.14 -0.30 -0.18 0.31 -0.49 0.82 0.44 0.68 -0.40 -0.14 

Spain 0.05 0.19 -0.22 0.02 0.15 -0.29 -0.06 -0.35 0.46 0.05 

Sweden -0.51 -0.70 0.79 -0.75 0.73 -0.49 -0.72 0.05 0.60 -0.51 

Switzerland -0.38 -0.50 0.61 -0.90 0.96 -0.76 -0.98 -0.31 0.74 -0.38 

United Kingdom 1.00 0.77 -0.62 0.63 -0.43 0.17 0.48 -0.51 -0.38 1.00 

United States 0.77 1.00 -0.67 0.66 -0.51 0.08 0.59 -0.62 -0.50 0.77 

           

 

Appendix 3.4. Correlation between residuals of the FE estimation – model B 

Table A.3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table A.4.  JP LUX NO POR SP SW SWI UK US 

BE 0.43 0.52 -0.47 -0.39 -0.14 0.05 -0.51 -0.38 0.43 

FR 0.73 0.63 -0.55 -0.60 -0.30 0.19 -0.70 -0.50 0.73 

GE -0.34 -0.70 0.72 0.43 -0.18 -0.22 0.79 0.61 -0.34 

NE 0.12 0.72 -0.92 -0.69 0.31 0.02 -0.75 -0.90 0.12 

Austria -0.02 -0.71 0.96 0.76 -0.49 0.15 0.73 0.96 -0.02 

Denmark -0.39 0.58 -0.83 -0.53 0.82 -0.29 -0.49 -0.76 -0.39 

Finland 0.06 0.73 -0.96 -0.79 0.44 -0.06 -0.72 -0.98 0.06 

Greece -0.69 -0.08 -0.23 0.00 0.68 -0.35 0.05 -0.31 -0.69 

Ireland -0.14 -0.64 0.73 0.64 -0.40 0.46 0.60 0.74 -0.14 

Italy 1.00 0.12 0.01 -0.23 -0.69 0.22 -0.50 0.03 1.00 

Japan 0.12 1.00 -0.73 -0.73 0.39 -0.28 -0.63 -0.71 0.12 

Luxembourg 0.01 -0.73 1.00 0.74 -0.48 0.06 0.70 0.94 0.01 

Norway -0.23 -0.73 0.74 1.00 -0.28 0.27 0.60 0.82 -0.23 

Portugal -0.69 0.39 -0.48 -0.28 1.00 -0.46 -0.09 -0.48 -0.69 

Spain 0.22 -0.28 0.06 0.27 -0.46 1.00 0.03 0.12 0.22 

Sweden -0.50 -0.63 0.70 0.60 -0.09 0.03 1.00 0.68 -0.50 

Switzerland 0.03 -0.71 0.94 0.82 -0.48 0.12 0.68 1.00 0.03 

United Kingdom 0.43 0.52 -0.47 -0.39 -0.14 0.05 -0.51 -0.38 0.43 

United States 0.73 0.63 -0.55 -0.60 -0.30 0.19 -0.70 -0.50 0.73 
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