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1. Introduction 

 

In a rather early argument, Clark (1957) compares income spending to specialisation of 
production. Clark’s hypothesis emphasises that proportionally large shares of income are 
devoted for the consumption of inferior or normal goods as income level is at a low scale. 
As income increases gradually, the share of income devoted to the consumption of more 
advanced goods increases. Analogously, poor countries at the initial stage of development 
are characterised by relatively high shares in manufacturing while as countries develop 
further, internal demand shifts from manufactured to financial products. To a great extent, 
this pattern represents economic progress in many European countries, which experience a 
very fast pace of industrialisation since the end of the second world war while during  the 
last three decades the manufacturing production has declined persistently. 
 The sources of the gradual manufacturing shrinking are not always straightforward. 
A standard commonality is that the growth of west-east trade has offered manufacturers the 
opportunity to compress costs leading, inevitably, to a decline in manufacturing 
employment. Similarly, the rapid expansion of outsourcing activities or the uncontrolled 
movement of migration flows are sufficient phenomena to stimulate the specialisation 
process. However, external factors like migration generate contradictory effects that require 
further investigation. For instance, one would expect that the changes in population mixes 
in many European countries due to migration must have increased manufacturing shares 
given that immigrants are mainly unskilled and uneducated workers that can be absorbed 
only in manufacturing production of low technological intensity. Certainly, the above effect 
was not strong enough to decelerate the speed of European deindustrialisation over the last 
two decades.  

This discussion implies that although there are external tendencies that may act as 
catalysts in the deindustrialisation process, our focus should concentrate first on the internal 
forces that drive resources away from manufacturing to services, such as productivity, 
relative prices, production factor mixes etc. 

The main strategy of the paper is to adopt a neoclassical framework to understand the 
determinants of deindustrialisation in a panel of European countries. The focal point of our 
research is to assess whether determinants suggested by the neoclassical economic theory 
can explain the increase (decrease) of the output share in services (manufacturing). Our 
main contribution is to understand the nature of deindustrialisation, however our results can 
also contribute to the specialisation and trade literature since the analytical framework used 
is common.  

The three main pillars of the neoclassical approach are relative prices among sectors, 
Ricardian forces (productivity) and Heckscher-Ohlin (H-O) variables (factor endowments). 
Apart from these pillars, we take into consideration that specialisation is a process strongly 
dependent on economic policy outcomes. A key contribution of the paper is to control for 
the effect of product and labour market legislation on the speed of adjustment to the long-
run equilibrium.1 The rationale for investigating this dimension relies on the fact that a 
heavily regulated business environment affects the speed with which resources are 
reallocated from shrinking to expanding sectors. The different degree of regulation in the 
labour market explains to some extent the unemployment rate differential between US and 
EU while in both cases there is s a strong tendency of deindustrialisation. The relatively 

                                                 
1 See Nickell et al. (2008) and Cadot et al. (2007) about the impact of policy variables on the pattern of 
specialisation. 
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more flexible US market implies that the economy can achieve more quickly the long-run 
equilibrium. 

The paper is organised as follows, section 2 presents the analytical framework, which 
is the basis for the empirical specification. Section 3 discusses the data sources as well as 
the construction of main variables used in the empirics. Section 4 estimates various 
econometric models, which are the empirical counterparts of the theoretical model 
presented in section 2. Section 5 presents results from a dynamic specification assessing the 
impact of the institutional variables on the deindustrialisation process. Section 6 concludes 
drawing some policy implications derived from the analysis carried out throughout the 
paper. 
 
 

2. Analytical framework – Sources of Specialisation  

Dixit and Norman (1980) specify a neoclassical model of specialisation representing 
national income as a function of factor endowments and final good prices. The income 
function is written as:    

                                                        ( , )Y r P V=                                                  (1) 
where P is a vector of prices and V is a vector of national factor endowments. The function 
is homogeneous of degree one in P and V.  Under the assumptions of continuity and twice 
differentiability, the gradient of (1) with respect to prices gives the amount of output that 
maximises the national income. Assuming that technology is identical across countries then 
international specialisation is exclusively determined by differences in P and V. However, 
the substantial evidence of cross-country productivity differences (see among many others 
Dollar and Wolff (1993), Harrigan (1999), O’Mahony and Van Aark (2003)) requires a 
more systematic treatment about the effect of technology on the pattern of specialisation.  

Trefler’s (1995) assumption that technological differences are sector neutral and 
country specific suggests that factor endowments can be adjusted in productivity units but 
with this formulation we identify how technological differences can affect absolute rather 
than comparative advantage. With Harrigan (1997) methodology technology differences are 
industry specific after augmenting equation (1) with a technological parameter θ. This 
parameter introduces technology in a Hicks-neutral manner implying that with the same 
amount of inputs, industry i in country c at year t is θ  times more productive than a 
reference point.2  Using the standard neoclassical notion, technological differences are 
approximated with the measure of a relative Total Factor Productivity (RTFP) index.  

The augmentation of (1) with the technological parameterθ  makes the revenue 
function:   

( , )Y r P V= Θ                 (2)3 
where { ,..., }i Idia θ θΘ = is a diagonal matrix of Hicks-neutral technological parameters of 
industries i….I. In industry i, the differentiation of (2) with respect to iθ  establishes the 
elasticity of industry’s output with respect to technical efficiency:  

   ( , )( , ) i i
i

i

r p Vx p V θθ
θ

∂
=

∂
%       (3) 

                                                 
2 In the construction of the technological parameter, we show that the reference point is an arithmetic mean of 
all observations included in the sample. 
3 According to Trefler’s (1995) methodology in modelling technological differences, the revenue function is 
expressed as: ( , )Y r P V= Θ . The interpretation of this suggests that a positive technological shock increases 
output in all industries leaving unaffected industry i’s comparative advantage.  
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The next step is to derive an expression for the revenue function ( , )r P VΘ . Following 
Woodland (1982) and Kohli, (1991) we assume a second order translog revenue function of 
the form:  

00 0 , 0

, ,

1ln ( , ) ln ln ln ln
2

1 ln ln ln ln
2

i i i i k i i k k j j
i i k j

j m j m i j i i j
j m i j

r p V p p p V

V V p V

θ β β θ β θ θ γ

γ δ θ

= + + + +

+

∑ ∑∑ ∑

∑∑ ∑∑     (4)  

where the summations in i and k refer to industries and run from 1 to I and the summations 
in j and m refer to factor endowments and run from j to J. Assuming symmetry in cross 
effects then: , ,i k k iβ β=  and , ,j m m jγ γ= . Similarly, the linear homogeneity restriction in the 
revenue function yields: 

0 0 , , ,1, 1 , 0, 0, 0i j i k j m i j
i j i j j
β γ β γ δ= = = = =∑ ∑ ∑ ∑ ∑      

Differentiating (4) with respect to pi (after adding country subscripts), we obtain the share 
of industry i’s to GDP:4 

, , , ,
, 0, , , , ,

2 2 21, , 1, ,

ln ln lni c t i c t
i c i i k i k j j c t

i i jc t c t

p
s V

p
θ

β β β δ
θ= = =

⎛ ⎞ ⎛ ⎞
= + + +⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
∑ ∑ ∑     (5) 

Imposing the assumption of linear homogeneity, we normalise prices and 
technological parameters relative to a sector, which is indexed as 1. The interpretation of  
(5) is that industry i’s output share (s) to country c’s GDP is a function of technology (θ), 
prices of final goods (p) and factor endowments (V).5 Equation (5) represents a general 
equilibrium Rybczynski effect and consists of our benchmark specification for the 
empirical models of the following sections.  
 

3. Data and Measurement  

3.1 Coverage of Countries and Industries 

 The empirical implementation of equation (5) requires both industry and country 
level data. Our sample includes nine European countries, namely Austria, Denmark, 
Finland, Germany, Italy, Netherlands, Portugal, Sweden and UK for 1980-2003. Our 
empirical analysis include sector data only from Agriculture, Manufacturing, Financial 
services and Business and Real Estate services excluding the other sectors mainly because 
their share to GDP is constant over the period. In the first instance, Table 1 shows GDP 
shares of eleven aggregate sectors for the first and the last year of the period, that provides 
the reader with a broader picture of the production pattern in nine countries. The main 
messages of the table are that agriculture and manufacturing shares have a steady decline in 
all countries, the share of financial intermediation sector increases considerably in 
Netherlands, Portugal and UK while the real estate and business sector experiences a sharp 
increase in all countries.   

                                                 
4 Cadot et al. (2007) represent in detail how the homogeneity restrictions provided above can be reformulated 
in order to express all the determinants of specialisation relative to a reference value. In the empirical model 
of the present paper national factor supplies are normalised relative to each country’s endowment of labour. 
5 The assumptions of equal cross-country prices due to free trade and common cross-country technology leads 
to a reduced version of (5) where the second and third terms are  replaced by a set of time and country 
dummies. This transformation used to test the original H-O model. 
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Table 1 Value Added Share to GDP 

Austria Denmark Finland Germany Italy Netherlands Portugal Sweden UK 
Industry 1980 2003 1980 2003 1980 2003 1980 2003 1980 2003 1980 2003 1980 2003 1980 2003 1980 2003 

Agriculture 5.7% 5.3% 5.3% 2.2% 8.7% 3.4% 2.0% 1.1% 5.9% 2.5% 3.9% 2.4% 12.2% 3.7% 4.2% 1.8% 2.2% 1.0% 
Community social 19.7% 26.0% 26.0% 26.9% 17.9% 22.1% 19.8% 21.7% 16.2% 20.0% 26.7% 25.0% 15.5% 27.2% 26.7% 26.1% 20.9% 22.2% 

Construction 8.2% 6.4% 6.4% 5.0% 7.3% 5.3% 7.0% 4.2% 7.2% 5.0% 7.2% 5.8% 7.3% 6.7% 6.6% 4.4% 5.8% 5.9% 
Electricity 3.0% 1.6% 1.6% 2.2% 2.8% 2.3% 2.3% 2.0% 1.2% 2.3% 2.6% 1.8% 2.0% 2.8% 3.0% 2.8% 3.2% 1.7% 

Financial intermediation 5.0% 4.4% 4.4% 5.4% 3.3% 3.1% 4.4% 4.1% 5.9% 5.8% 4.8% 6.7% 4.8% 6.2% 3.7% 3.6% 0.7% 7.0% 
Hotels and restaurants 4.1% 1.4% 1.4% 1.6% 1.6% 1.5% 1.4% 1.1% 2.9% 3.6% 1.6% 1.9% 1.8% 3.0% 1.2% 1.5% 1.9% 3.2% 

Mining 1.4% 0.2% 0.2% 2.6% 0.6% 0.3% 1.0% 0.3% 0.7% 0.4% 5.4% 2.6% . . 0.5% 0.2% 6.7% 2.2% 
Real estate, renting and Business 

Services 7.3% 15.4% 15.4% 19.0% 10.0% 18.3% 14.1% 26.4% 9.8% 21.6% 11.1% 19.9% 9.4% 13.0% 12.5% 21.2% 7.2% 23.3% 

Total manufacturing 23.7% 18.9% 18.9% 15.3% 27.5% 22.6% 31.2% 22.2% 29.5% 18.9% 18.4% 14.4% 23.0% 16.5% 22.0% 19.9% 26.2% 14.2% 
Transport and communication 7.5% 6.7% 6.7% 7.9% 8.8% 10.8% 6.2% 6.2% 7.0% 7.2% 6.5% 7.1% 5.7% 6.7% 8.7% 8.1% 7.0% 7.6% 

Wholesale and retail trade 14.5% 13.7% 13.7% 11.9% 11.5% 10.4% 10.7% 10.7% 13.8% 12.7% 11.9% 12.3% 18.3% 14.2% 11.1% 10.3% 7.9% 11.8% 
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3.2 National Factor Supplies 

The group of economy-wide factor supplies consists of labour, capital, energy and 
land. Labour is classified into three groups according to the level of educational attainment. 
We use the Barro-Lee (2000) data set identifying: (i) the share of labour force with primary 
education, (ii) the share of labour force with secondary education and (iii) the share of 
labour force with tertiary education. The labour factor is also classified on a gender basis to 
capture the effect that male and female workers have on average different unobservable 
skills and strengths, hence the pattern of specialisation is driven analogously.6  

Given that the composition of capital assets is rather heterogeneous, the standard data 
on fixed capital formation of World Bank Development Indicators (WBDI) might not 
provide the necessary insights for the drivers of deindustrialisation. For this purpose, we 
believe that the classification between ICT and non-ICT capital stock provided by EU-
KLEMS is more appropriate.7 Energy data are taken from the International Energy Agency 
and refer to various energy factors converted into oil equivalent. Alternatively, we consider 
an aggregate measure of electricity production generated from various natural resources. 
Finally, land is measured in hectares of either arable or agricultural land as reported from 
the Food and Agriculture Organisation of the United Nations (FAO Statistics Division).   

Further explanations pertaining data on factor supplies are discussed in the Appendix.  

 

3.3 Measurement of Relative Total Factor Productivity (RTFP) 

The EU-KLEMS database from the Groningen Growth and Development Centre 
(GGDC) is the main data provider for the construction of TFP. The TFP index is derived 
from the methodology suggested by Caves et al. (1982), Van Aark and Pilat (1993) and 
Harrigan (1999) and is a proxy of our technology parameter. We assume that value added 
output is produced by the use of two heterogeneous inputs, labour (L), and capital (K) 
whose structure is explained in the following sub-sections. The current measure of TFP 
utilises the standard neoclassical assumptions of perfect competition and constant returns to 
scale and his main characteristic is that TFP in each country is expressed relative to a 
reference point, which- in our case- is a hypothetical mean of all observations within an 
industry. For each industry i of country c at year t (industry and time subscripts are omitted 
hereafter for readability) the production function is written as: 

, , , , , ,( , )c i t c i t c i tY f L K=  
The technology parameter A appeared below is measured by an index of total factor 
productivity, which is derived from the following production function: 

1
, , , , , , , ,

L L
c i t c i t c i t c i tY A L Ka a-=           (6.1) 

Similarly, we define the production function of the reference country as: 
1

, , , ,
L L

i t i t i t i tY A L Kα α−=                                       (6.2) 
The bar terms over inputs L and K measures the geometric average of all observations in an 
individual industry i for year t. Therefore, the logarithmic expression of RTFP (relative 
total factor productivity) is given by:  

                                                 
6 Ashton et al. 1998 find that female workers have on average higher levels of communication while male 
workers are better in solving–problem and manual tasks  
7 Reader can be referred to EU-KLEMS annual (2007) for a more detailed description regarding the 
construction of ICT and non-ICT capital stock. 
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, , , , ,

, , , , , ,

log (log log )

(log log ) (1 )(log log )
c i t c i t i t

L L
c c i t i t c c i t i t

RTFP y y

L L K Ks s

= - -

- - - -
                     (7) 

 
The labour share a  is measured as the ratio of labour compensation to value added. 

The weighted variable , , , ,( ) / 2L L L
i t c i t i tσ α α= +  is the labour share’s arithmetic mean of all 

observations in industry i at year t. To obtain a meaningful measure of RTFP, we convert 
value added, labour and capital compensation and investment in capital assets into 
international US Dollars using the GDP purchasing power parity (PPP) exchange rate 
reported by the World Bank Development Indicators - International Comparison Project 
(ICP).8 Having variables into a common currency, data are expressed in 1995 constant 
prices using the corresponding price deflators of the EU-KLEMS data base.  

 
4.3.1 Labour Input 

Turning to the measure of production inputs, it is well known that without 
accounting for different types of labour leads to an upward biased measure of TFP. The 
labour input introduced in (7) aggregates three different types of labour force using a 
translog index: 

3

, , , , , ,c i t c i t c i tL lz zn= å ,          (8) 

The three types of labour are identified on the level of educational attainment, so we 
distinguish low-skilled labour (i.e. degree from primary or lower education), medium 
skilled (i.e. degree from secondary education) and high skilled labour (degree from 
University or post-graduate qualifications).9 Share ν  is a weighted measure of the share of 
each labour type z in total labour compensation defined as: , , ,( ) / 2c i t i ts sζ ζ ζν = + , where the 
weight is given by the arithmetic mean of all observations in industry i at year t. Smaller 
case l denotes the total number of hours worked for each individual labour type.  
 
4.3.2 Capital Input 
In an analogous way, we calculate the measure of capital input. The capital input appeared 
in (7) is specified from the following translog index: 

    
2

, , , ,c i t c i tK l ln= Aå             (8.1) 

We distinguish two broad types of capital assets, non-ICT and ICT capital assets. The 
former group aggregates investment in transport equipment, machinery, residential and 
non-residential construction while the latter includes investment in IT systems, computing 
and software. The weighted share of each capital stock asset in total capital compensation is 
defined as: , , ,( ) / 2c i t i ts sl l ln = +  . Variable A  stands for the stock measure of each asset as 
calculated from the perpetual inventory method: 
                                           , , 1 1(1 )i t i t tIl l l ld - -A = - A +                                                   (8.2)   

                                                 
8 There are limitations with the use of a GDP PPP-exchange rate conversion method if one takes into account 
that prices differ across sectors in the economy. Provided that PPP-exchange rates for a disaggregate industry 
level are not available for a long time series, we believe that the method used is the best alternative. 
9 The division of labour according to the level of educational attainment can cause some problems as the 
educational system has been subject to changes over time. The method used from EU-KLEMS ensures that 
this division is consistent over time for each country. A more detailed discussion about the definitions of 
labour types is provided in the Appendix. See also the EU-KLEMS Growth and Productivity Accounts 
Manual (2007).  
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Symbol δ  indicates the degree of physical depreciation for capital asset l and I is real 
investment in this asset. The formula used to initiate the series is given by:  

              0
,0i

i

I
g

l
l

l ld
A =

+
            (8.3) 

where igl is the average growth rate of investment in assetl  over the whole sample. For the 
pattern of physical depreciation rate, we follow the methodology of geometric depreciation 
suggested by Jorgenson et al. (2005). Accordingly, the depreciation rate for ICT assets is 
common for all industries and set equal to 0.215, which is the average value of the 
depreciation rate of computers (0.315) and software (0.011). For non-ICT capital assets, the 
depreciation rate varies both across assets and across industries, indicatively we mention 
here the rates of depreciation for the total economy, which are 0.18 for transport equipment, 
0.126 for machinery, 0.011 for residential construction and 0.031 for non-residential 
construction is.10 
 

 

                                                 
10 The reader can find in the appendix of the EU-KLEMS manual (2007), the full list of the different 
depreciation rates across industries, which are the values used in the present study. 
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4.1 Econometric Specification 

After discussing the data sources and the measurement of key variables, we augment 
equation (5) with a set of country and time fixed effects as well as with a well-behaved 
error term. The estimatable specification takes the following form:  

, , , ,
, , 0 , , , , , ,

2 2 21, , 1, ,

log log logi c t i c t
i c t i c i k i k j c t c t i c t

k k jc t c t

p
s V u

p
θ

β β β β η ρ
θ= = =

⎛ ⎞ ⎛ ⎞
= + + + + + +⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
∑ ∑ ∑    (9) 

We normalise prices and technological parameters relative to manufacturing, this is the 
numeraire 1 appeared in (5) and (9) so we do not report estimates for these variables in the 
manufacturing equation. Equation (9) is estimated as simultaneous system for all industries 
after pooling observation across countries and years. In the present context, equation (9) is 
an empirical tool to explore which factors drive the process of deindustrialisation albeit this 
equation-as already mentioned-can also be interpreted as a Rybczynski effect testing the 
importance of relative prices, productivity indices and factor endowments on the pattern of 
specialisation.  
 To estimate (9), we apply a benchmark estimation methodology with two ways 
fixed effects (country and year).  The country and year fixed effects control for chronic 
measurement errors in RTFP and factor supplies that maybe derived from the collection of 
data across countries. Additionally, there are serious concerns that the model under 
consideration is subject to endogeneity bias. Regarding prices, when countries are large 
enough and non-tradable sectors are included (i.e. financial and business services sectors) 
then a random shock can cause both an increase in sector’s share in GDP and an increase in 
relative prices. Acemoglu (2002) suggests that there is an endogeneity possibility between 
TFP and output share when technical change is driven by the size of the sector. To control 
for these problems we instrumentalise prices and RTFP. Therefore, model (9) is estimated 
both with a fixed effects (FE) and an instrumental variable (IV) estimator.  
 We consider three different types of instruments as price-shifters. First, we use 
information about the import penetration ratio to capture the degree of trade openness at the 
sectoral level. Given that, the financial and the business sector is a non-tradable sector in 
nature, this variable contains many missing values for these two sectors. Second, we build 
upon the international macroeconomic prior that the short-run movements in nominal 
exchange rates are independent from economic fundamentals to indentify whether nominal 
exchange rate fluctuations can affect costs of imported materials and thus industry prices. 
This instrument is industry specific varying across countries and years.  Tariffs are another 
measurement to capture the degree of protectionism in the domestic market reflecting the 
level of international competition. Nonetheless, tariff data for sectors other than 
manufacturing are rare,11 so the current instrument is an aggregate measure of government 
revenue made by taxes and duties on imports (i.e. OECD- National Accounts). 
 The instruments of RTFP are derived from the well-established stylised fact that 
R&D investment is a positive determinant of productivity. We obtain information about 
business enterprise intramural expenditure on R&D from OECD-Science and Technology 
Indicators. Additionally, we assume that although RTFP measurement errors are 
uncorrelated across countries, there are cross-country technological spillovers (Harrigan 
(1997)). Therefore, we construct another instrument of RTFP in industry i of country c at 
year t, the average RTFP in industry i in all other countries of the sample:  

                                                 
11 Data on manufacturing tariffs are available on Trade, Production and Protection Database in World Bank. 
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   , ,
1

1 i c t
c

RTPF
c t ¹- å , where τ and c index countries 

 

4.2 Results from FE and IV Estimates 

The Seemingly Unrelated Regression (SUR) is our benchmark specification 
controlling for county and year fixed effects. The implementation of a simultaneous 
estimation for all sectors allows us to control for cross-equation correlation in the error 
terms. The Breusch-Pagan test reported indicates the rejection of cross-equation 
independence at the 1% significance level. 

A general remark from the results of Table 2 is that the estimates of the own-industry 
prices are positive, which is consistent with the neoclassical priors of specialisation. 
Contrary to this, the own-industry RTFP indicates minor importance in sector’s share to 
GDP. Turning to individual sectors, in the agriculture the most highlighted finding is that 
all factor supplies carry a negative sign conforming that over the period under study, 
accumulation of any of these factors impact negatively on the contribution of agriculture to 
total economic activity. 

Turning to the manufacturing sector, prices and RTFP estimates are dropped due to 
normalisation. We highlight from this equation three main findings; the first is already a 
key stylised fact in the specialisation literature, which emphasises the positive association 
of non-ICT fixed capital with manufacturing output (see Harrigan (1995)). Similarly, 
manufacturing operations are highly energy demanding so accumulation energy sources 
determines positively the manufacturing output share. Nonetheless, accumulation of ICT 
capital drives resources out of manufacturing, more likely, to sectors that can use this factor 
more effectively.  

The deindustrialisation process is benefited largely by the accumulation of ICT 
capital stock as suggested by the positive coefficient in the financial sector equation. This 
result alongside with the negative impact of the energy endowment is to a certain degree an 
expected outcome. More interestingly, the decomposition of labour force on education and 
gender basis reveals that an increase in the share of female population with a degree from 
tertiary education is of special importance for the rapid deindustrialisation tendency 
occurred in Europe over the last two decades. The same is not true for the male population 
with the same level of education. This finding contributes to a broader literature, which 
indicates that sexes have different type of occupational preferences even if they share 
similar observable characteristics such as education. This sort of pattern implies that shifts 
in the patterns of specialisation have also been subject to cultural factors.   

The strong enemies of the real estate and business sector are energy and non-ICT 
capital while the increased share of female population with higher education contributes to 
the output share of this sector. 

Turning to the IV estimation, a general remark is that results are less robust reflecting 
an econometric effect from the use of the instrumental estimator. In the manufacturing 
equation, investment in ICT capital stock contributes negatively to GDP share as well as 
the increase of male population with higher education. The positive role of non-ICT capital 
stock and energy in the manufacturing production are confirmed once more. In the real 
estate and business services equation, the non-ICT capital stock plays a negatively 
important role. 
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5. Dynamic Specification and the role of Institutional Rigidities on Deindustrialisation 
To be completed 

 
6. Conclusion 
 

Although results from the dynamic specification are missing from the present 
version, some interesting remarks have been revealed that attract attention.  The well-
defined stylised fact regarding the significant role of non-ICt capital and energy factor on 
manufacturing production is confirmed. In the same line of argument, the 
deindustrialisation process is driven by the increase of female population with a degree 
from higher education. This finding signifies a sort of cultural effect in the European 
specialisation of production, in a sense that although males and female share similar 
observable skills women might prefer to be employed in the financial or business sector and 
not in manufacturing. This tendency has played an important role in the pattern of 
production over the last thirty years. 

The distinguish between ICT and non-ICT capital helped us to  understand better 
the type of assets that stimulate production in each sector. This classification explains why 
accumulation of non-ICT capital stock stimulates manufacturing production while causes 
reversal effects in the production of the financial and business sector. This point can be 
used as a path for future research towards the following a more detailed disaggregation of 
factor supplies that will lead to a better understanding about the forces of specialisation and 
deindustrialisation. Certainly, our understanding for this puzzling relationship will be 
enriched once we have empirical finding from the dynamics of the specialisation process. 
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Table 2 Results from SUR Estimation-Equation (9) 

Value Added share Agriculture Manufacturing Financial 
Business and 
Real Estate 

RTFP Agriculture 0.00 -0.00 0.00 0.00 
 (0.24) (1.04) (0.09) (1.15) 

RTFP Manufacturing - - - - 
 - - - - 

RTFP Financial  0.00** -0.00 -0.00 0.00*** 
 (2.40) (0.45) (1.18) (2.83) 

RTFP Business -0.00 0.00 0.00 -0.00 
 (0.85) (0.62) (0.79) (1.04) 

Prices Agriculture 0.03*** -0.08*** -0.01 -0.01 
 (6.70) (6.03) (1.46) (0.78) 

Prices Manufacturing - - - - 
 - - - - 

Prices Financial -0.01** 0.01 0.03*** -0.03*** 
 (2.36) (0.82) (5.41) (3.94) 

Prices Business -0.02*** -0.05*** 0.01 0.07*** 
 (3.90) (3.21) (1.18) (6.43) 

K ICT -0.00 -0.01** 0.01* 0.00 
 (1.22) (2.01) (1.73) (0.78) 

K non ICT -0.02*** 0.05*** -0.01 -0.04*** 
 (4.29) (3.46) (1.08) (4.13) 

Arable -0.01 -0.01 -0.00 0.08*** 
 (1.61) (0.38) (0.23) (4.90) 

Energy -0.01*** 0.01** -0.01*** -0.03*** 
 (6.29) (2.38) (6.01) (11.53) 

Primary female -0.00 -0.16*** 0.02* 0.04** 
 (0.22) (7.01) (1.83) (2.49) 

Secondary female 0.01 -0.04 0.03 -0.01 
 (0.72) (1.08) (1.56) (0.51) 

Higher female 0.04*** -0.16*** 0.04*** 0.08*** 
 (6.13) (9.00) (3.91) (6.59) 

Primary male -0.01** 0.08*** 0.01 -0.02* 
 (1.97) (3.79) (0.90) (1.66) 

Secondary male -0.04*** -0.02 -0.02 0.02 
 (2.83) (0.36) (0.78) (0.67) 

Higher male -0.08*** 0.20*** -0.09*** -0.14*** 
 (8.64) (7.29) (6.26) (7.02) 

Observations 188 188 188 188 
R-squared 0.98 0.95 0.85 0.98 

Notes: z-statistics in parentheses, asterisk correspondence as follows: *** p<0.01, ** p<0.05, * p<0.1 
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     Table 3 Results from 3SLS Estimation-Equation (9) 
Value Added Share Agriculture Manufacturing Financial Business and Real Estate 

RTFP Agriculture 0    
(1.30)    

RTFP Manufacturing  -   
 -   

RTFP Financial    0  
  (1.07)  

RTFP Business    0 
   (1.47) 

Prices Agriculture 0.10***    
(3.04)    

Prices Manufacturing  -   
 -   

Prices Financial   0.08***  
  (5.76)  

Prices Business    -0.03 
   (1.08) 

K ICT 0 -0.03*** 0 0.01* 
(0.32) (6.62) (0.4) (1.94) 

K non ICT 0 0.09*** 0.04*** -0.06*** 
(0.34) (6.62) (2.86) (2.65) 

Arable 0.04* 0.01 -0.02 0.06** 
(1.75) (0.55) (1.25) (1.96) 

Energy 0 0.03*** -0.01 0.01 
0 (3.62) (1.07) (0.57) 

Primary female -0.01 0.01 0 -0.06* 
(0.63) (0.35) (0.25) (1.86) 

Secondary female -0.07* 0.41*** -0.06 -0.25*** 
(1.71) (7.98) (1.27) (3.45) 

Higher female -0.02 0 -0.04* 0.03 
(0.85) (0.10) (1.73) (0.94) 

Primary male 0.01 -0.02 0.04** 0.06 
(0.34) (0.88) (2.28) (1.64) 

Secondary male 0.10* -0.30*** 0.11* 0.25*** 
(1.78) (4.74) (1.9) (2.72) 

Higher male 0.05 -0.08* 0.04 -0.03 
(1.06) (1.68) (0.89) (0.47) 

Observations 140 140 140 140 

R-squared 0.93 0.97 0.8 0.98 

Notes:  z-statistics in parentheses, asterisk correspondence as follows: *** p<0.01, ** p<0.05, * 
p<0.1.The set of instruments used include the import penetration ratio, the nominal exchange rate and 
the revenue made by taxes and tariff duties. 
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Appendix  
Factor Supplies 

The educational database of Barro-Lee reports data on five years average and only up 
to 1999. We use a linear interpolation procedure to fill the missing data between years and 
then we extrapolate data to generate a series up to 2003. There are three categories of 
educational data for each gender, so we have in total six labour variables.  

Values of ICT and non-ICT capital stock converted into international USD dollars 
with a GDP PPP exchange rate.  
 
 Summary of Data Sources 

Period 1980-2003   

Countries 
Austria, Denmark,  Finland, 
Germany, Italy, Netherlands, 
Portugal, Sweden, UK 

 

Sectors ISIC Rev.3 

Code:  
(AtB) Agriculture 
(D) Manufacturing  
(J) Financial Intermediation  
(K) Real Estate Renting and Business 
Activities 

 

Factor Supplies 
Land: Hectares of Arable land, hectares of agricultural land is also 
used. Data are taken from FAO 
Energy: production of energy converted into KG of oil equivalent. 
Electricity production is also used. Data are taken from the Energy 
Agency 
Capital: Stock of non-ICT and ICT capital taken form 
EUKLEMS database  
Labour-Barro and Lee Data set: 
• Percentage share of female population with primary education 
• Percentage share of female population with secondary 

education 
• Percentage share of female population with tertiary education 
• Percentage share of male population with primary education 
• Percentage share of male population with secondary 

education 
• Percentage share of male population with tertiary education 

  

RTFP and sector prices: Information are obtained from EUKLEMS database GGDC (see section 3.3)  
Instruments:  

• Import Penetration, OECD STAN Indicators 
•  Nominal exchange rate,  World Bank Development Indicators 
•  Government revenue made by taxes and duties on imports, OECD National Accounts 
• Business Intramural Expenditure on R&D, OECD Science and Technology  Indicators 
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