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Main objective= assess impact of:  

• Ageing  

• Feminisation  

• Rising educational attainment 

on  TFP growth rate at the level of the firm 

--------------------------------------------------------------------------- 

Secondary objective quantify/simulate the likely impact of socio-

demographic changes on Belgium’s overall TPF growth, 

retrospectively (1990-today) and prospetively (today-2040) 

using demographic & employment data/projections 
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Motivation 



4 

Belgium has experienced a decrease in TFP growth 

(Biatour et al., 2011) 
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Age 

• the share of workers aged 50 and more increased 

from 18% in 1980 to 21% in 2005  

• the share of workers with less than 35 years 

decreased from more than 30% in 1980 to about 

20% in 2005 (Statbel)  

Gender 

• The share of older women almost doubled passing 

from more than 3% in 1980 to 6% in 2005 (EU-

KLEMS)  

Education 

• the share of 2-year-college-educated workers has 

increased from 17.9% to 19.2% (2002-2011) 

• university-educated employees from 7.4% to 8%  

(Vandenberghe & Lebedinski, 2013) 
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Contribution 
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• Firm-level perspective on TFP growth 

 

• Negative effect of age (BELGIUM/ Lallemand & Rycx, 

2009; Cataldi, A., S. Kampelmann & F. Rycx, 2011; 

Vandenberghe, 2013 ; Vandenberghe, Rigo & Waltenberg, 

2012, Vandenberghe, 2011a,b; FRANCE/ Crépon, Deniau & 

Pérez-Duarte, 2002; USA/ Hellerstein & Neumark, 2007)  

 

• Gender and Education dimensions of ageing 

 

• Focus on TFP rather than on labour productivity or 

wages 
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Analytical framework 
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Consider a labour-augmented Cobb-Douglas technology 

 Yit=Ait Kit
α (QLit)

β    [1] 

 

 with Qit a labour-quality index à la Hellerstein – 

Neumark (HN), specified as a CES 

 

QLit= [µ1 (Lit
1) ρ + ….+ µn (Lit

n) ρ ]1/ρ   [2]   

– Litj , j=1… n  labour types (e.g age, gender, blue-vs white 

collar categories) 

– µj reflects the (relative) marginal productivity of type j labour 

– ρ  the CES substitutability parameter 

– Ait =Ai0 e
τ.t + ωit; with Ai0 the starting value of firm i’s TFP, 

eτ.t + ωit  capturing its dynamic  

• τ is the common annual rate of growth;  

• ωit the firm-specifc term, with ωit =ϴi + δit containing a fixed effect 
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Growth specification (T= # year lags) 

ln (Yit/ Yit−T)

𝑂𝑢𝑡𝑝𝑢𝑡 𝑔𝑟𝑜𝑤𝑡ℎ

 = αln(Kit/Kit−T)+  βln(Lit/Lit−T)

𝐺𝑟𝑜𝑤𝑡ℎ 𝑖𝑛 𝑢𝑠𝑒 𝑜𝑓 𝑖𝑛𝑝𝑢𝑡𝑠

 +  

τ T + β/ρln(Ωit/Ωit−T)

𝑇𝐹𝑃 𝑔𝑟𝑜𝑤𝑡ℎ

+ ωit  - ω it-T  [3] 

with  

Ωit≡Sit
r

 

+ 
λ1r[Sit

1 ]ρ+ …+λnr [Sit
n]ρ 

Sit
j ≡ Lit

j /Lit the employment shares j=1….n 

λjr≡ µj/µr ;   j=1….n, j≠r;  r= ref. cat. 

and rel. (marginal) labour productivities (dropping t )  

∂Y/∂Lj/∂Y/∂Lr= µj/µr (L
j/Lr) ρ-1= λjr (S

j/Sr) ρ-1 
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Data and descriptive statistics 



Source 1: Bel-first (Yit, Kit…) 

- Panel of about 9,000 firms (>20 workers) located in Belgium,  

from all sectors of the for-profit economy (except agri & 

mining), from 1998 to 2006  

- Info on sector, location, size, capital (Kit), labour & value 

added (Yit), edu. attainment, ownership nationality, 

multinational status 

 

Source 2: Carrefour database (i.e. social security registers) (Sit
j)  

-  Individual-level information on age, gender, blue-/white collar 

status of all workers from Bel-first sample.  

 

• Aggregation of Carrefour data at firm level + merge with Bel-

first 

• Resulting firm-level panel contains labour shares Sit
j ;j ≡Age X 

Gender X Blue/White collar status 12 



NB about educational attainment 

•  Educational attainment (primary, secondary, tertiary 

degree) only available at firm-level in Bel-first; while 

age, gender & blue/while-collar status exists at individual 

level in Carrefour 

 

• We proxy education using the white/blue collar status and 

interact it with the two other dimensions 

 

• But we provide evidence that this approximation is 

reasonable 
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Econometric results 
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AGE 



18 

AGE  

X 

GENDER 
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AGE x Blue  

vs white  

collars 
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AGE x  

GENDER X 

Blue/White  

collars 
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To sum up 

• Strong (negative) effect of age on TFP growth 

• No statistically significant additional impact of:  

– gender 

– blue-collar status  education does not 

counterbalance the negative effect of ageing 
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Additional results: 

• Industry (service VS manufacturing) : age-related 

decline of productivity is slightly more pronounced 

in manufacturing 

• Region (VL, W, Bxl) : no differential effect 

• Foreign Ownership : no differential effect 

• Multinational Status: no differential effect 
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 Estimating the overall impact of 

ageing on TFP growth … 

1990-2040 
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i) Strategy  & data 

The key idea is to use 

–  estimated 𝜆 ’s, 𝛽  and 𝜌  (stemming from the estimation of 

model [3] using 1998-2006 firm-level data)  

– alongside observed + projected values of the labour shares by 

age St
j,  

to compute 

Annual TFP growth loss= 𝛽 /𝜌  ln (Ωt /Ωt-1)     [4] 

with Ωt ≡[𝑆𝑡
𝑟]𝜌 + 𝜆 1r [𝑆𝑡

1]𝜌  ….+ 𝜆 nr [𝑆𝑡
𝑛]𝜌  

 

NB : we drop firm index i as we no longer work with firm-

level Bel-first data 
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ii) Evolution population shares by age 
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iii) From population shares to employment shares 

This said, demographics (Pt
j) is only one part of the full story. 

What matters are employment shares (St
j), driven by (relative) 

employment rates (ERt
j) 

St
j=(ERt

j/ERt)Pt
j    [5] 

 

• For the period 1991-2013, employment shares are known 

• Beyond 2013,  assumptions about employment rates ERt
j are 

needed 
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S 1= we freeze employment rates (ERt
j) to their 2013 levels 

S 2= EU target of a 75% overall employment rate, in 2020 

S 3= EU target of a 75% ------------------------in 2030 
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Figure 7a,b – Impact of ageing on annual and cumulative TFP 

growth: 1991-2040, three scenari 

 

30 
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 Conclusions 

This paper examines the role of socio-demographic changes in the 

composition of the workforce on TFP growth  

• Ageing workforce  

• Feminization of ageing  

• Increased educational attainment of older workers. 

Using data on Belgian firms (1998-2006), we find evidence that 

the TFP growth slowdown could have been driven by ageing  

• But no gender bias  

• And no sign that rising educational attainment could counterbalance 

ageing 

• The impact of ageing uniform across industries, regions  & degrees of 

international exposure 
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Combining firm-level results & country-level demographic/ 

employment data, we estimate that 

 

• over the 1991-2013 period, ageing may have dented cumulative TPF growth 

by -4.5 percentage points. 

• that loss could rise to -7 percentage points by 2030 

 

The latter is not so much dictated by Belgium’s demography (peak of 

ageing workforce = mid-2020s)… 

 

Rather by the EU target of 75% overall employment rate. Reaching 

that target by 2020/2030 will require a sharp rise of the 55-64 

employment rate 
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Thank you! 

 

aa1540@georgetown.edu 

vincent.vandenbeghe@uclouvain.be 

 


