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Abstract 

This paper deals with the influence of labor, human capital, technology and innovation potential on 
industrial competitiveness at the level of the EU as a whole and Romania. The comparison between the 
two entities of these influences highlights the existence of numerous congruities and, also, discrepancies, 
unfavorable to the Romanian manufacturing industry.  
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Introduction 

Defining the concept of competitiveness still remains a controversial problem, opinion argued 
by the appreciable diversity of definitions and approaching standpoints present in the specialty 
literature, in which one can however identify some common elements:  

o ability to produce goods/services and to carry on activities able to determine notable growth 
of incomes is the most frequent formulation;  

o definitions have a high degree of generality, in the sense that they refer to a large range of 
entities (product, service, company, industrial sector, regional economy, national economy, 
countries group economy); 

o besides the income growth, the employment and living standard growth there are also other 
criteria for competitiveness evaluation criteria.  

Industrial competitiveness is expressed by specific features of supply side, grouped in two 
categories:  

o cost of goods/services, determined, in its turn, by: productivity level; factors price; other 
variables of supply side (investment, innovation, management, labor and production 
management); 

o quality, reflected by the profitability level, while the costs are maintained unchanged, 
having, in its turn, three dimensions: innovative (capacity of goods/services to incorporate 
technical and technological innovation elements); technical (products characteristic to be in 
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accordance with technical documentation and reliable); of marketing (publicity, capacity to 
quick adaptation to supply changes, efficiency of trade). 

The cost and quality, as elements characterizing products/services competitiveness, represent 
the output variables from productive processes, conditioned, in their turn, by the input variables 
consisting in determinant factors tackled in this paper: labor, to which is added the human 
capital, technology, and innovation potential.  

Labor  

The “labor” factor is the most important among the production factors, since it intensifies the 
other factors action and presents a practical unlimited potential, determined by the human 
resources capacity to assimilate the increasing volume of knowledge, to creatively use them and 
to find continuously, on this basis, solutions to solve the old and new problems; as a result, the 
human resources are precious, difficult to ensure and replace.  

The factor is expressed by the employment at the level of the manufacturing industry and its 
constitutive sectors, materialized in the employees number.  

The yearly average growth rate of employees number was, in 1995-2007, in the EU, on the 
manufacturing industry as a whole, of -0,5%, and it was also negative in all industrial sectors, 
with variations between -0,2% and -3,4%, excepting Rubber and plastic products, 
Manufacturing of basic metals and metallic products, and Transport equipment 1. It must be 
shown, at the same time, that on the EU economy, the yearly average growth rate was, in the 
mentioned period, of 1,0%, as a result of appreciable growth registered in the services sectors 
(particularly Real estate and business activities, 4,5%, and Household activities, 2,5%).  

In Romania, in the same reference period, the variations of employees number on the 
manufacturing industry as a whole and its constitutive sectors are presented in the following 
table.  

Table 1. Average employees number by manufacturing industry’s activities in Romania, in 1995 and 
2007 

Employees 
number Activity 

(CAEN divisions, Rev. 1) 1995 
(thous-

and) 

2007 
(thous-

and) 

Yearly 
average 

growth rate 
1995-2007 

Manufacturing industry  1869 1403 - 2,1 
Food and beverages, tobacco products  201 184 - 0,7 
Textiles and textiles products  166 58 - 0,7 
Clothing articles  175 215 + 1,9 
Leather goods and footwear  76 87 + 1,2 
Wood and wooden products manufacturing (except furniture)  68 72 + 0,5 
Pulp, paper, and paper products  24 14 - 3,5 
Publishing houses, polygraphy and recording reproductible 
registrations  

13 34 + 21,8 

Crude oil processing, coal coking and nuclear fuel treatment  30 12 - 5,0 
Chemical substances and products  105 47 - 4,6 
Rubber and plastic products  42 44 + 0,4 
Manufacturing of construction materials and other products of 
non metallic minerals  

108 56 - 4,0 

Metallurgy 126 50 - 5,0 
Metallic constructions and metal products  103 97 - 0,5 

                                                            
1 EUROSTAT data 
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Table 1 (cont.) 
Machinery and equipment (except electrical and optical 
equipment)  

263 91 - 5,5 

IT and office means  1 3 + 25,0 
Electric machinery and appliances  61 87 + 3,5 
Radio, TV and communications equipment  13 11 - 1,3 
Medical, precision, optical, watchmaking instruments and 
apparatus  

15 15 0 

Means of road transport  86 59 - 2,6 
Means of transport not included in road transport  62 58 - 0,5 
Furniture and other industrial activities not elsewhere included  125 97 - 1,9 
Waste recovering  6 12 + 16,7 

Source: Processing by author of data from the Romanian Statistical Yearbook 2000, INS, Bucharest, 
2001, pp. 108-109, and 2009, pp. 138-139  

What makes in the most noteworthy way the difference between the yearly average growth rates 
registered in the EU and Romania is the much higher amplitude of some sectors 
growths/diminutions in the case of Romania, as a reflex of the deeper changes which taken 
place in its domestic industry, certain sectors proving a remarkable capacity to adapt themselves 
to market dynamic requirements, and others negatively experiencing the market pressure; 
consequently, the changes put their imprint on employment.   

Another notable difference given the evolution registered in the EU is that in the Romanian 
manufacturing industry the number of sectors in which was registered the employees number 
increase is much bigger – eight compared to three in the first case. Among the sectors with 
growths, four are characterized by low technology and qualification (Textiles and textiles 
products, Clothing articles, Leather products and footware, Pulp, paper and paper products – by 
medium-low qualification); the employees number increases have been determined by the 
production growth under the demand pressure on the domestic and international markets. The 
spectacular increases registered by other three sectors – IT and office means, Publishing houses, 
polygraphy and recording reproductible registrations, Waste recovering – are explained by their 
very low starting base.  

In most sectors of the Romanian manufacturing industry there have been registered diminutions 
determined either by production reduction as a result of orders number decrease, or significant 
increase of labor productivity. Consequently, the evolution of employees number at the level of 
the manufacturing industry and its constitutive sectors should be analysed in correlation with the 
evolution of labor productivity at the level of respective entities; the comparative situation the 
EU – Romania on this last indicator is presented in the following table.  

Table 2. Labor productivity growth in the EU and Romania, at the level of manufacturing industry and 
that of its constitutive sectors, 1996-2008, respectively 2000-2007 (%) 

Activity 
(CAEN divisions, Rev. 1) 

UE * 
Growth 
1996-

2008 (%) 

România 
** 

Indexes 
2007/2000 

Manufacturing industry  2,3 174,0 
Food and beverages  1,4 172,0 
Tobacco products  0,9 404,6 
Textiles and textiles products  1,9 168,8 
Clothing articles  - 0,2 94,9 
Leather goods and footwear  - 0,6 102,8 
Wood and wooden products (except furniture)  1,5 187,2 
Pulp, paper and paper products  2,6 167,9 
Publishing houses, polygraphy and recording reproducible registrations  1,3 n.d. 
Crude oil processing, coal coking and nuclear fuel treatment  2,3 252,1 
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Table 2 (cont.) 
Chemical substances and products  3,4 279,6 
Rubber and plastic products  1,0 137,0 
Manufacturing of construction materials and other products of non metallic 
minerals  

1,7 245,2 

Metallurgy 2,9 225,4 
Metallic constructions and metal products  1,2 81,9 
Machinery and equipment (except electrical and optical equipment)  2,3 206,7 
IT and office means  5,5 n.d. 
Electric machinery and appliances  1,8 77,9 
Radio, TV and communications equipment  5,3 95,6 
Medical, precision, optical, watchmaking instruments and apparatus  2,1 132,5 
Means of road transport  2,6 323,6 
Means of transport not included in road transport  2,4 154,9 
Furniture and other industrial activities  1,0 160,6 
Waste recovering  n.d. n.d. 

Source: * EUROSTAT data; ** Romanian Statistical Yearbook 2009, INS, Bucureşti, 2010, pp. 856 

Critical on two plans, the comparative analysis of figures shown in the table – with the EU and 
between industrial sectors in Romania - led to some relevant conclusions.  

In most constitutive sectors of the manufacturing industry, growth/diminution trends of the two 
analysed indicators are convergent, even if changes amplitudes sensibly differ between the EU 
and Romania and among industrial sectors. The trends divergence on the labor productivity 
arises to sectors such as Leather goods and footwear (diminution in the EU, increase in 
Romania), Metallic constructions and metal products, Electrical machinery and apparatus, 
Radio, TV and communications equipment (increase in the EU, sharp diminutions in Romania); 
these divergences emphasize, once again, that the evolution of some Romanian industrial 
sectors is incongruent with that which takes place worldwide and in the EU (productivity 
growth and, implicitly, increase of other performances of medium and high technology sectors, 
with high qualification of labor force).  

Regarding the employees number, in the EU only two sectors (Rubber and plastic products and 
Manufacturing of basic metal and metallic products manufactured) registered, in 1995-2007, 
very low growths, while in Romania the number of sectors in which the employees number 
increased was seven (Clothing articles, Leather goods and footwear, Wood and wooden 
products, Publishing houses, polygraphy and recording reproducible registrations – very large 
increase, Rubber and plastic products, IT and office means – the largest increase, but related to a 
very low starting basis, Electrical machinery and apparatus, and Waste recovering). The high 
number of sectors presenting the employees number increase in the Romania manufacturing 
industry is explained either by insufficient structural adjustments of production companies, or 
by the high demand of products on the domestic and international markets that increased the 
orders number and required labor force increase.  

In the Romanian manufacturing industry, pozitive correlations of the two analysed indicators 
have been presented, in the mentioned reference period, most sectors, with very high variations 
(Food and beverages, Crude oil processing, coal coking and nuclear fuel treatment, Chemical 
substances and products, Means of road transport), with good correlations (Manufacturing 
industry as a whole, Pulp, paper and paper products, Medical, precision, optical, watchmaking 
instruments and apparatus, Means of transport not included in road transport, Furniture and 
other industrial activities n.e.i.) and acceptable correlations (Wood and wooden products, 
Rubber and plastic products, Machinery and equipment).  

Negative correlations, deeply alarming, in the sense of employees number increase and labor 
productivity stagnation or diminution, were registered by Clothing articles and Leather products 
and footwear (which turned also out to show a deficit to other reference criteria and indicators), 
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as well as by Electrical machinery and apparatus, a sector with an important role in the technical 
endowment and modernization of other industrial sectors and economic branches.  

The labor productivity increase is noteworthy in most sectors, the highest growth being 
registered by the following sectors: Means of road transport (once again as effect of 
modernization carried out by the foreign investors in the main plants), Chemical substances and 
products, and Crude oil processing, coal coking and nuclear fuel treatment, under the impact of 
alike modernization actions.  

Human Capital  

The human capital, that sums up the knowledge stock, skills and experiences owned by the 
manpower, is an additional production factor expressed by the formal educational level, an easy 
form to determine it, but presenting itself the difficulty that does not take into consideration the 
further accumulations of post-schooling knowledge and experience, fulfilled on job („learning 
by doing”). 

Differentiation of sectors from the standpoint of their human capital is made depending on the 
weights of employees number with high, medium and low qualification. The sectors in which 
there is a majority weight of employees with high level qualification are Computers and 
connected activites, Chemical substances and products, Radio, TV and communications 
equipment, Medical, precision, optical, watchmaking instruments and apparatus (see Figure 1). 
At the opposite pole are sectors in which the weight of low qualification employees exceeds a 
quarter of the total number of employees, namely Clothing articles, Textiles and textiles 
products, Wood and wooden products, Furniture and other industrial activities n.e.i., 
Manufactured metal products, Products of non metallic minerals, Food and beverages, Basic 
metals, Rubber and plastic products, Pulp and paper. Intermediary positions are ocuppied by 
sectors in which the personnel with high qualification and that with medium educational level 
have balanced weights, namely Motor vehicles, Electrical machinery and apparatus n.e.i., 
Machinery and equipment n.e.i., Other transport means. The statistics demonstrate that the 
medium qualification personnel is predominant in all industrial sectors and economic branches, 
except Computers and connected activities.  

The human capital is an additional factor since it determines, to a large extent, the labor 
productivity level and, thus, the sector increase rates. In the sectors having a considerable 
human capital, the “production” of new products, services, and technologies is intensive, which 
ensures their high competitiveness in the innovation field. On the contrary, in the sectors 
characterized by a modest human capital, the competition takes place in the field of wages costs, 
in which most developing countries with very cheap manpower excel. 

In the figure, the industrial sectors are listed in the increasing order of the high level 
qualification personnel weight. It should be noticed the concordance between the sectors 
framing by groups depending on the educational level of employees, and the framing of the 
same sectors by their technological level and necessary qualifications, according to the OECD 
classification.  

Regarding the personnel framing by the three educational levels in the manufacturing industry 
constitutive sectors, in Romania there are not available data and, consequently, it was not 
possible to perform a comparative analysis of this situation and that revealed by the figure.  
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Legend: CA – Clothing articles; TTP – Textiles and textiles products; WWP – Wood and wooden products; FOIA – Furniture and 
other industrial activities; MMP – Manufactured metal products; PNMM – Products of non metallic minerals; FB – Food and 
beverages; BM – Basic metals; RPP – Rubber and plastic products; PP – Pulp and paper; MV – Motor vehicles; EMA – Electrical 
machinery and apparatus; ME – Machinery and equipment; OTE – Other transport equipment; PHP – Publishing houses and 
polygraphy; MPOI – Medical, precision, optical instruments; RTVCE – Radio, TV and communication equipment; CSP – Chemical 
substances and products; CCA – Computers and connected activities 

Fig. 1. Employment in the EU25 manufacturing industry sectors by educational level, in 2005 

Source: EUROSTAT data from the survey regarding the manpower 

Technology and Innovation Potential  

The production technologies modernization in companies, and their performances improvement 
in terms of output, consumptions and durations, are conditioned by the innovation effort. The 
innovation process intensity varies in large limits from one sector to another and depends on the 
inputs and outputs related to this process.  

In a comprehensive sense, the innovation refers to products, processes, trading methods 
(marketing) and organization methods.  

The inputs in the innovation process consist of research-development (R&D for short) activities 
which generate new knowledge used for launching in production new materials, products, 
devices, introduction of new procedures and systems or improvement of those existent; the 
indicators used to express inputs in the innovation process are the expenses alloted to the R&D 
activities and the employees number working in these activities. Also, in a developed economy, 
based predominantly on knowledge (Knowledge-driven economy), to the R&D expenses one 



 Labor, Human Capital, Technology and Innovation Potential as Determinant Factors of … 57 
 
add those with computer applications (software), personnel training and organizational 
adjustments made with a view to assimilate new products and procedures.  

The outputs from the innovation process consist of patents, marks and publications, and are 
expressed in the same terms (patents, marks and publications), thus giving a sufficient clear 
image on the innovation process intensity, although there are notable differences among 
countries regarding the procedures used to register these outputs, that generate natural doubts on 
accuracy of statistical data regarding them.  

In the EU, more than 80% of the expenses allotted to R&D activities are destined to the 
manufacturing industry. The weight of expenses allotted to R&D in the EU, in 2003, by 
industrial sectors, in the value added generated by the respective sectors, is presented in 
comparison with the situation in Romania, in 2007 (as report between R&D expenses and gross 
value added, by sectors CAEN Rev. 1), in the following figure.  
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Legend: MI – Manufacturing industry; RTVCE - Radio, TV and communication equipment; OM – Office machines; OTE – Other 
transport equipment; MV – Motor vehicles; CSP – Chemical substances and products; ME n.e.c. – Machinery and equipment n.e.c.; 
EM – Electrical machinery; RPP – Rubber and plastic products; BM – Basic metal; COP – Crude oil processing; MMNMM – 
Manufacturing materials of non-metallic minerals; FBTP – Food, beverages, tobacco products; OIA – Other industries activities; 
MP – Metal products; TCA – Textiles and clothing articles; PPPPPHP – Pulp, paper and paper products, Publishing houses and 
printing; WWP - Wood and wooden products  

Fig. 2. Intensity of the R&D effort in the UE, 2003, and Romania, 2007, in the manufacturing industry 
and some of its sectors 

Source: for the EU – OECD data; for Romania – own processing of data from Romanian Statistical 
Yearbook 2009, INS, Bucharest, 2010, pp. 554-558 and 618 

We specify that 2007 was the last year for which the Romanian Statistical Yearbook gave the 
necessary statistical data for making calculus. Furthermore, in the above figure there is no data 
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as regards several sectors in the case of Romania because they were either missing or their 
values were so low that they could not be highlighted at the figure scale.  

The figure analysis points out the existence of a notable disparity in the detriment of Romania in 
the enterprise sector of the R&D expenses weight in the gross value added, at the level of 
manufacturing industry and its constitutive sectors. The disparity at the level of manufacturing 
industry - more than 11 times – was registered in an year – 2007, one of outstanding economic 
growth – when Romania allotted to R&D activities only 0,52% of GDP (by 2003 - 0,39%; 2004 
– 0,39%, 2005 – 0,41%; 2006 – 0,46%); after that year, the figure increased (2008 – 0,58%), 
and then decreased. In that year, a significant part of the R&D expenditures was allotted to the 
sectors Metallic constructions, machinery and equipment (the R&D expenses/gross value added 
rate was of more than five times larger than on the manufacturing industry) and Chemical 
substances and products.  

More detailed statistical data highlight the fact that the largest weight in the R&D expenditures 
amount – 81,0% - was allotted to current expenses, the capital expenses - meant to modernize 
and extend the specific infrastructure - taking a place much under the level of pressing 
requirements to improve them.  

The very low level of the R&D expenses is associated with drastic restriction of the employees’ 
number in these activities in most industrial sectors, what considerably diminishes their 
innovation potential and capacity to find the necessary solution for modernizing the technical 
apparatus of firms.  

An unwelcome conclusion becomes established: the R&D system actual state in Romania, and 
in its manufacturing industry, is far from ensuring the indispensable pre-requisites for 
modernizing industrial activity and building and consolidating the knowledge society.  

An indicator which refers to “inputs” in the production process is the number of granted and 
published patents, reflecting the R&D activities intensity and their efficiency.  

In the EU, the calculus of the indicator PAT 1 2, which is used to make comparisons among 
sectors within the Union by reporting the patents number granted to a sector to its employees 
number, at the same rate registered on the whole manufacturing industry, led to the values 
shown in the next table.  

Table 3. PAT 1* indicator for R&D fields in the EU, average 2004-2005 
Field  PAT 1 

Office machines  20,6 
Telecommunication equipment  10,5 
Pharmaceutical products and medicinal substances  5,2 
Basic chemicals substances and products  4,0 
Radio and TV receivers  4,0 
Electronic valves and tubes  3,8 
Optical instruments, photo equipment  3,8 
Soaps, detergents, toilet and perfumery preparations  3,5 
Other chemical products  3,5 
Industrial processes control equipment  3,5 
Mineral oils refining and nuclear fuel  3,5 
Lighting equipment and electrical lamps  3,5 

                                                            
2 The indicator is defined as follows: PAT 1 = ( PATi, EU / PAT T, EU ) : (Li, EU / LT, EU), in which: PAT i, EU 
represents the number of patents obtained by the sector i from the EU; PATT, EU – the number of patents 
obtained by all sectors from the EU ; Li, EU - the employees number in the sector i; LT, EU – the employees 
number in all sectors of the EU. A more than 1 value points out that the sector is more patent – intensive 
than the whole economy and, therefore, than all other sectors. See European Commission. Enterprise and 
Industry. EU industrial structure 2009. Performance and Competitiveness, Luxembourg: Publications 
Office of the European Union, 2009, p. 111 
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Table 3 (cont.) 
Pesticides and other agrochemical products  3,5 
Medical and surgical equipment  3,5 
Domestic appliances n.e.c. 2,6 
Man-made fibres  2,6 
Other special purposes machinery  2,4 
Motor vehicles  2,1 
Agricultural and forest machinery  2,1 
Other transport equipment  1,8 
Machine tools  1,7 
Instruments for measuring, testing and navigating  1,2 
Accumulators and batteries  1,2 
Machinery for the production and use of mechanical 
power  

1,2 

Tobacco 1,2 
Other general purpose machinery  1,2 
Electric distribution and control apparatus  0,9 
Basic metals etc. 0,9 

Note: * Calculated on the basis of the patents number granted by the European Patent Office  
Source: calculated using EUROSTAT data  

The table is interesting because it points out, on the one hand, the appreciable diversity of 
inventors preoccupations in the EU member countries, and, on the other hand, the focusing of 
these preoccupations on high-tech fields, technological – intensive, with large prospects of 
further on development.  

The Romanian statistics does not again provide the detailed data necessary to carry out the 
analysis regarding the number of granted patents by industrial sectors, respectively R&D fields. 
We should register the reality that the granted and published patents number sharply decreased 
after 2003 (2003 – 876; 2004 – 656; 2005 – 790; 2006 – 795; 2007 – 461; 2008 – 489), while 
the European patents number validated in Romania (European patents which have effects in 
Romania) increased from 873 in 2003 to 1943 in 2008.  

The figures presented with regard to the granted patents number in Romania, even if there were 
not detailed by industrial sectors or fields of inventions like in the EU, certainly outlined a 
gloomy picture of the existent innovation potential, strongly affected by the continuous 
restriction of the R&D and innovation system, the lack of a coherent Science & Technology 
strategy, the absence of a adequate motivation of researchers, the system leaving by the most 
valuable specialists. In these unfavourable conditions, the mentioned activities contribution to 
increase the products/services competitiveness on the domestic and international markets cannot 
be extremely poor, unable to ensure the turning adequately to account comparative advantages 
and, especially, those competitive, existent and potential, which some sectors possess.  

Conclusions 

The analysis carried out with regard to influences of the mentioned factors on the EU and 
Romania manufacturing industries competitiveness demonstrated the existence of several 
laggings behind in the case of the latter. These laggings removal requires setting up strategies 
and policies meant to improve the action of the mentioned factors and to increase their 
beneficial effects on the Romanian manufacturing industry competitiveness.  
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Munca, capitalul uman, tehnologia şi potenţialul inovaţional ca 
factori determinanţi ai competitivităţii industriale a UE şi a 

României 

Rezumat 

Articolul tratează influenţa muncii, capitalului uman, tehnologiei şi potenţialului inovaţional asupra 
competitivităţii industriale la nivelul UE în ansamblu şi a României. Comparaţia între cele două entităţi 
cu privire la aceste influenţe evidenţiază existenţa a numeroase congruenţe şi, de asemenea, disparităţi 
nefavorabile industriei prelucrătoare româneşti.  


