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Abstract 
 

The paper presents the micro data on intangibles for Slovenia in the period 1994–
2005 using an augmented method of Corrado et al. (2005) and analyses the role of 
intangibles in the Slovenian economy during the transition. By examining the 
organizational, ICT and R&D component of intangibles, we observe a decrease in the 
value of R&D capital that was to some extent offset by an increase in the value of ICT 
capital. We find that organizational workers had higher productivity than the average 
worker. The dynamic of changes was gradual during the transition. The capitalization 
of intangibles implied an average 4.5% increase of GDP for the new member states. 
Nonetheless, a worrying convergence can be observed between the tangible and the 
intangible capital. One can thus expect the intangibles having an important role in the 
future growth in Slovenia and across the European countries, but only if proper 
attention is devoted to them in terms of policy measures and regulation. 
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1 INTRODUCTION 
 
The expansion of innovative firms requires investment in intangibles, such as R&D 
investments and more recently acknowledged investment in managerial, marketing and 
information and communication technologies. These are typically omitted from the 
standard accounts of firms, such as balance sheets. In order to understand the importance 
of these types of investments, there is a need for more accurate measurement that includes 
managerial and marketing work (cf. Piekkola, 2010, p. 2). More and more of the 
expenditures on marketing and organizational investment need to be recognized as 
intangible investments that increase productivity of firms over a longer period. An 
important distinctive feature of organizational capital is that it is firm-specific and owned 
by the firm than are other types of intangibles on one hand, and less tradable and/or 
cannot be invested with only long-term goals on the other, as e.g. investment in R&D (cf. 
Youndt et al., 2004; Subramaniam and Youndt, 2005; Lev and Radhakrishnan, 2003; 2005). 
R&D expenditures are in turn the first and only recognized type of intangible capital to be 
included in the satellite accounting of GDP by the OECD. 
 
Investments in information and communication technologies (ICT) is the third intangible 
type of capital that also complements organizational work as found in Ito and Krueger 
(1996), and Bresnahan and Greenstein (1999). ICT work needs to be analyzed in 
conjunction with organizational capital even in industries such as business services and 
finance. Indeed, Brynjolfsson et al. (2002) argue that the reportedly high returns on ICT 
investments can be largely explained by a relationship between the utilization of ICT and 
skilled workers on one hand, and human resource management on the other.  
 
In this paper, we analyze intangible capital and measure investment in organizational capital 
(long-term investment in management and marketing activity), along with intangible 
investment from all other intangible capital type work, by accounting for expenditures and 
also for productivity differences compared with other work. We distinguish between: (1) 
organizational capital, OC, (2) research and development, R&D, and (3) information and 
communication technologies, ICT. The benchmark approach is expenditure-based, utilizing 
a measure of innovation input rather than innovation output or the productivity of 
innovative activities. Our reliance on occupational expenditures makes it comparable across 
firms and countries. In European firms, organizational capital is poorly valued in the book 
value of brand, unless the total value of the firm is evaluated in mergers and acquisitions 
(Piekkola, 2010, pp. 2-3). Even R&D expenditures are often missing because the reporting 
of these expenditures is not required by accounting and fiscal regulations across most 
European countries. 
 
The purpose of this paper is to present the process of generating the micro data on 
intangibles for Slovenia, and to provide an analysis of the role of intangibles in the 
Slovenian economy during the transition. Specifically, we focus on the period 1994–2005 
of the transitional process that started in 1991 with the dissolving of Yugoslavia and 
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Slovenian independence, and is, at least in some respects, not yet finished. Since there were 
no comprehensive data on intangibles available for Slovenia, we had to build an inclusive 
micro database specifically for this purpose. Together with developing the methodology, 
this was one of the most important goals and a major effort. 
 
Our research questions relate first to the structure and compensations of private-sector 
employees engaged in work that generates intangible capital, defined as accumulated 
organizational, R&D and ICT work. We document the levels and dynamics of these 
variables for Slovenia. Second, we test whether these variables affected firm-level revenues, 
and among them especially the role of intangibles. What was the productivity of employees 
engaged in work related to intangible capital, specifically the organizational workers, in the 
economy? Did they bring additional value relative to the rest of the workers? Next, we 
presented the evolution of intangibles in the private sector, where we were interested in the 
dynamics of organizational, R&D and ICT capital. How did the intangible capital relate to 
the tangible capital in time? Were there signs of convergence or divergence between the 
two? Additionally, we were interested in the policy recommendations that could be inferred 
based on our results. And finally, we wanted to establish how Slovenia compares to other 
countries of the EU–27 in terms of intangible capital. 
 
In order to address these research questions, we use a methodology for calculating and 
analyzing intangibles that was developed in the INNODRIVE project1 (cf. Görzig et al., 
2010). In particular, we assume that a certain fraction of OC, R&D and ICT workers 
engage in the production of intangible assets. The remaining employees in organizational, 
R&D and ICT occupations are engaged in current production, which in the National 
accounts means that the service life of the goods and services they produce is less than a 
year. The value of the necessary intermediate and capital costs in own-account production 
of intangible capital goods is also evaluated, which differs from the widely adapted 
expenditure-based approach by Corrado et al. (2006). 
 
The alternative performance-based approach measures the relative productivity of 
organizational workers. For example, for Finland a clear productivity-wage gap was found 
among the managers (Hellerstein et al., 1999; Ilmakunnas and Piekkola, 2010; cf. 
Ilmakunnas and Maliranta, 2005). The gap was strikingly wide for organizational workers, 
so that expenditures might only partially capture the value of intangibles that they produce. 
The production function includes here the share of organizational workers as a proxy for 
labour-augmenting productivity improvement. Performance-based measure of 
organizational capital together with the other intangibles is shown to yield a higher share of 
intangibles accounting for value added than what has been previously recorded. On 
average, intangibles account for about 50-60% of private sector value added. 
 

                                                 
1 INNODRIVE is a FP7–SSH project with the full name Intangible Capital and Innovations: Drivers of Growth and 
Location in the EU, commissioned and financed by the Commission of the European Communities under the 
grant agreement 214576. See the official website at www.innodrive.org. 
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The paper is organized in the following way. Chapter 2 presents the data and discusses the 
INNODRIVE micro database for Slovenia. Chapter 3 discusses the composition of 
intangible capital and presents the data on compensations and employee structure in 
Slovenia. Chapter 4 presents the basic INNODRIVE methodology for evaluating 
companies’ intangible capital using the linked employer-employee data; the expenditure-
based approach and the performance-based approach. Chapter 5 presents and discusses the 
micro-based empirical results of the estimation and calculation of the intangible capital for 
Slovenia. Chapter 6 presents the macro-based empirical results on intangible capital in 
Slovenia and provides comparison with other EU–27 countries (and Norway). Chapter 7 
provides the concluding remarks, including some policy conclusions. 
 
 
2 THE DATA 
 
In building the INNODRIVE micro database for Slovenia three main data sources were 
merged: (1) balance sheets for Slovenian firms provided by the Slovenian Agency for 
Public Legal Records and Related Services (AJPES); (2) income tax statements at the 
individual level were provided by the Tax Office of the Republic of Slovenia (TORS); and 
(3) Statistical registry of the labour force (SRDAP). The INNODRIVE micro database for 
Slovenia was created by merging the data sets in a secure room at the Statistical Office of 
the Republic Slovenia (SORS). 
 
The balance sheet data contain key variables measuring output and inputs at the firm-level, 
such as total domestic and foreign sales, tangible and intangible capital, costs of materials 
and services, labour costs, number of workers based on the aggregate number of working 
hours and industry at 5-digit NACE level. These data are available for firms in all sectors, 
including services. 
 
The income tax data contain information on annual income earned by all workers that filed 
the personal income tax (PIT) statement, which amounts at present to more than 500,000 
employees in private firms. We used information on gross wage of workers with full and 
part-time employment contracts. 
 
The Statistical registry of the labour force data (SRDAP) links the employees to employers 
as it contains information on full and part-time contracts. While this data set does not 
include all work done by workers (e.g. it excludes workers with short-term contracts and 
student work), these are relatively small categories. The data include information on gender, 
age, job title (occupation), educational attainment (field & degree), location of work, and 
spans of employment by worker and firm.  
 
While building the database, we dealt with the following measurement issues. First, there 
was missing data in the income tax statements, e.g. for managers, which had to be imputed. 
There was also a problem of duplicated data in the SRDAP, where some individuals were 
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registered multiple times for the same event, which made e.g. the employment spells 
problematic (months of employment). Furthermore, between 1999 and 2000 there was a 
change of classification of occupations in Slovenia, where the previous Standard 
classification of occupations (SCO) was replaced by the International standard 
classification of occupations (ISCO-88). For this reason, the occupations had to be back 
casted for worker observations before 2000, which was possible due to the longitudinal 
nature of the data. 
 
Our database covers the complete NACE industry classification for the period 1994–2004. 
After merging the data sets, restricting and aggregating industries from C to N as shown in 
Table A1, and adjusting our dataset as described above, our full sample of data consisted, 
depending on the analyzed year, between 30,000 and 40,000 firms, and between 430,000 
and450,000 employees (see Tables A4a and A4b). This amounted to between 419,472 
observations for 1994 and 468,583 observations for 2004 (see Table A3). The estimation 
sample2 covered, depending on the analyzed year, from 32.2 to 35.6 per cent of persons in 
employment in Slovenia and from 32.8 to 34.2 per cent of the Slovenian economy in terms 
of value added. 
 
 
3 INTANGIBLE CAPITAL COMPONENTS 
 
Intangible capital is usually measured at the national level and incorporates the values of 
entire sectors such as financial services, the entertainment industry or computer software. 
We measure a firm’s own intangible capital. The classification provided by Corrado et al. 
(2005; 2006) to measure intangible capital at the national level is shown in the left column 
of Table 1. The right column shows the firm-level approach, tracking similar categories. 
 
Organizational capital is at the core of the economic competence category in Corrado et al. 
(2005; 2006). This category includes the competence of the top management and human 
resources as well as the marketing and sales efforts. The organizational structure of a firm’s 
own account in Corrado et al. (2005) is measured according to a predetermined share of 
management expenditures (20%) in the business sector. It also includes the firm-specific 
capital in the form of training provided by the employer. Such information is provided by 
surveys. Market research activities are measured by the size of the marketing industry in the 
System of National Accounts; in a study set in the UK, Marrano and Haskel (2006) use 
private sources from media companies. 
 
 
 
 
 

                                                 
2 The estimation sample is a category narrower than the full sample used for calculating the main labour variables 
(worker shares and compensations, given in Table A3) due to incomplete data. 
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Table 1: Intangible capital in the knowledge economy 
 

Intangible Capital
Corrado-Hulten-Sichel (2005) Own Categories 

Economic Competencies
1) Brand Equity: 1) Organizational capital
    – Advertising    – Management
    – Market Research    – Marketing
2) Firm–specific resources:    – Skilled administration
    – Firm–specific human capital (e.g. training)
    – Organization structure (e.g. management)
s 

Innovative Property
1) Scientific Research & development 1) Research & development 
2) Other Research & development: 2) Non-scientific research & development 
    – R&D in Social Science and Humanities
    – Mineral exploration
    – New motion picture films and other forms of entertainment
    – New architectural and engineering design
    – New product development in financial industry
S 

Digitalized information – ICT capital
1) Software 1) ICT personnel assets
2) Database 

 
Sources: Corrado et al. (2005); INNODRIVE micro and macro databases. 
 
Scientific innovation capital is a category of its own, in which our firm-level analysis only 
covers R&D capital. For ICT capital, Corrado et al. (2005) include software and hardware 
expenditures that are currently recorded in national statistics. Brynjolfsson et al. (2002) refer 
to case studies indicating that computers and software are just the tip of the iceberg of the 
implementation costs of ICT. Organizational capital should also include part of the 
implementation costs. National income accounting frequently use ICT-related work 
expenditures as proxies for software and hardware. 
 
As discussed in Chapter 2, we use linked employer-employee data, which have been 
extensively utilized in the study of human capital formation, starting with Abowd et al. 
(1999). These data are convenient for use in an analysis relying on the valuation of different 
tasks and occupations. To determine the categories of intangible capital, it was essential to 
establish a proper occupational classification in the linked employer-employee data. The 
occupational codes, until 2000 specific to Slovenia, were thus transformed according to the 
International standard classification of occupations (ISCO-88) using additional information 
on education level (for qualifications) and industrial codes. Most importantly, the 
occupations in manufacturing and services were separated (see Table A2). Organizational 
compensation was obtained from occupations classified as relating to organizational capital; 
management, marketing, and administrative work by those with tertiary education. We 
obtained 41 non-production worker occupations, which are listed in Table A2. 
 
Figure 1 shows the structure of private-sector employees by occupation in Slovenia for the 
analyzed period (see also Table A3). As it can be observed, the production workers have 
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the highest share (32.5% on average), followed by employees in other services (33.8% on 
average), while the marketing workers have the lowest share and other non-production 
workers (0.1% on average). Through time, the share of workers in the production sector 
was decreasing (from 34.8% in 1994 to 30.3% in 2004) in favour of other service workers, 
thus reflecting the transitional character of the Slovenian economy during the 1990s. 
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Figure 1: Structure of private-sector employees by occupation, Slovenia (1994–2004) 
 

Sources: INNODRIVE micro database; own calculations. 
 
As can be seen from Figure 2, the share of workers in work related to intangible capital 
varied from 1.5% in ICT and 7.3% in R&D and 12.4% in organization of firms. Through 
time, the share of workers had a distinct increasing trend in the ICT sector and a distinct 
decreasing trend of share of R&D workers, while there was no clear dynamics of 
organization workers (see Figure 2 and Table A3). Share of workers in work related to 
intangible capital as a whole decreased slightly through time; from 21.8% in 1994 to 20.9% 
in 2004. 
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Figure 2: Structure of private-sector employees engaged in work related to intangible 
capital, Slovenia (1994–2004) 

 

Sources: INNODRIVE micro database; own calculations. 
 
Figure 3 shows the hourly compensation of private-sector employees engaged in work 
related to intangible capital in Slovenia for the analyzed period (in Euros at constant 2000 
prices). As it can be observed, the hourly compensation was highest in the organization 
sector (8.2 EUR on average), followed by the R&D and ICT workers (6.1 EUR on average 
in each). The latter two were relatively stable over time, while the hourly compensation of 
organization workers had a decreasing trend. Overall, the lowest hourly compensation was 
recorded for production workers (3.6 EUR on average) and the highest for the non-
production workers (9.8 EUR on average). The average hourly compensation in all sectors 
amounted to 5.4 EUR (see Table A3). 
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Figure 3: Hourly compensation of private-sector employees engaged in work related to 
intangible capital, Slovenia (1994–2004) 

 

Note: Hourly compensations in Euros were recalculated in constant 2000 prices (wage index used). 
 

Sources: INNODRIVE micro database; own calculations. 
 
The annual compensation of private-sector employees (again, in Euros, constant 2000 
prices) varied in a similar fashion as the hourly compensation (see Figure 4 and Table A3); 
it was the lowest for production workers (8,094 EUR on average) and the highest for the 
other non-production workers (21,924 EUR on average). The annual compensation for 
work related to intangible capital amounted to 12,949 EUR on average in the organization 
sector, 13,801 EUR on average in the R&D sector, and to 13,919 EUR on average in the 
ICT sector. It exhibited a similar, though more volatile dynamic by occupation than the 
hourly compensation; a decreasing trend in the organization sector, relative stability in the 
R&D sector, and perhaps a small increasing trend in the ICT sector (see Figure 4). Both 
the hourly and the annual compensation showed evidence of high compression of wages, 
which originated from the former socioeconomic system in Slovenia (within Yugoslavia) 
during 1945–1991 and managed to maintain itself throughout the transition. 
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Figure 4: Annual compensation of private-sector employees engaged in work related to 
intangible capital, Slovenia (1994–2004) 

 

Note: Annual compensations in Euros were recalculated in constant 2000 prices (wage index used). 
 

Sources: INNODRIVE micro database; own calculations. 
 
Table 2 shows the summary of some essential variables from the estimation sample (in 
Euros at constant 2000 prices where applicable), while detailed firm statistics by year using 
balance sheet data and employee data is presented in Tables A4a and A4b. As we can 
observe from Table 2, the annual firm-level operating revenue3, value added and book 
value of assets in the period 1995–2004 amounted on average to 682,822 EUR, 153,142 
EUR and 729,292 EUR, respectively. From the viewpoint of the factors of production, an 
average firm had 536,503 EUR of material cost per annum and 14.5 employees, of which 
only 1.2 were employed in organizational work. Organizational compensation amounted on 
average to 15.5 per cent of operating revenue (sales). 
 
The variables used in estimations also include cost of employees (in Euros, constant 2000 
prices), total working hours, skill-adjusted total working hours, and profit after tax (see 
Tables A4a and A4b). The annual cost of employees of a firm in the period 1995–2004 
amounted on average to 156,200 EUR. The average number of total working hours and 
skill-adjusted total working hours in a firm amounted to 28,387 and 38,465 per annum. The 
annual profit after tax amounted on average to just 4,318 EUR per firm, with decreasing 
negative values up to and including the year 1997 and an increasing positive trend from 

                                                 
3 In this paper, we use the expressions operating revenue, turnover and sales interchangeably, even though they are 
not complete substitutes, and draw attention to peculiarities only when necessary. 
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1998 onwards. This dynamic was a result of restructuring during the transition, i.e. after 
losing access to former markets when Slovenia gained independence from Yugoslavia in 
1991. 
 
Table 2: Summary of selected firm-level variables, Slovenia (1995–2004) 
 

Variable Mean Std. Dev. Observations 
Operating revenue (turnover) 682,822 6,828,216 372,486 
Value added 153,142 1,529,247 372,486 
Book value of assets 729,292 11,608,223 378,337 
Material 536,503 5,852,756 358,167 
Employment 14.48 68.26 238,592 
Organizational workers 1.20 7.10 380,930 
Organizational compensation per sales 0.155 16.215 236,219 

 
Sources: INNODRIVE micro database; own calculations. 
 
 
4 THE METHODOLOGY4 
 
The basic idea is that each firm produces three types of goods: (1) organizational 
competencies (OC), (2) information and communication technologies (ICT), and research 
and development (R&D). It is assumed that the production of these types of goods is 
directed towards the firm’s own uses. The OC, R&D and ICT employees are also engaged 
in current production, which means that the service life of the goods they produce is less 
than a year. Following the INNODRIVE approach, a fraction of OC, R&D and ICT work 
is engaged in the production of intangible goods, whose fractions are set at 20% for OC, 
70% for R&D, and 50% for ICT. 
 
To evaluate the value of intermediate and capital costs related to labour costs necessary in 
the production of intangible capital goods, the following industries within NACE category 
7 have been chosen: (1) other business activities (NACE 74) as a proxy for OC goods, (2) 
research and development (NACE 73) as a proxy for R&D goods, and (3) computer and 
related activities (NACE 72) as a proxy for ICT goods. 
 
We assume that the weighted average relation between the production factors (labour, 
intermediates, and capital) in these industries can also be taken as an indicator for the cost 
structure in own-account production of these types of goods in the firms. Following 
Görzig et al. (2010), data for the assessment of these factors are taken as a weighted average 
using the EU KLEMS database for Germany (40% weight), UK (30% weight), Finland 
(15% weight), Czech Republic and Slovenia (7.5% weight). The weighted multipliers and 
depreciation rates for different intangibles are shown in Table 3. 
 

                                                 
4 See Görzig et al. (2011) for a more detailed description of the INNODRIVE methodology for evaluating 
companies’ investment in intangible assets using linked employer-employee data. We only give here those 
parts that are necessary for understanding the results presented in this paper. 
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Table 3: Multipliers and depreciation rates for intangibles 
 

Parameter OC R&D ICT 
Combined weighted multiplier ICM  0.35 1.10 0.70 
Depreciation rate ICδ  0.25 0.20 0.33 

 
Sources: INNODRIVE micro database. 
 
The combined multiplier, ICM , is the product of the share of intangible-type work and the 
use of other inputs.5 Overall, organizational investment is 35% of wage costs when the use 
of intermediates and capital are added to the wage costs, which are 20% of all wage costs in 
organizational work. In R&D and ICT work, the total wage costs are closer approximates 
of the total investment. Conventional capital stock estimates use the perpetual inventory 
method to quantify the capital stock. Using the EU KLEMS methodology, the general 
definition of the closing capital stock, , for an establishment is given by: tK

1(1 )t tK K I
 
 t= δ− − +

ith t

, (1) 
 
w I δ for the capital formation of the current year and a constant depreciation rate . 

1

Microdata do not allow for a long history of intangible capital accumulation. Capital stocks 
are based on observed figures and an estimate of the initial closing capital stock Kθ −  in the 
last year before observations for a firm begin. We apply the following sum formula of a 
geometric row to estimate the initial stock: 
 

 1K Iθ − =
1 (1 )ˆ
1 (1 )

Tg
g

δ
δ

− − −
− − −

, (2) 

 
here ˆ  is the initial investment, and g  stock. ˆI I is the growth of capitalw  is set to be the 

iaverage investment in the five-year period following the first observat on year θ . The 
average is used to assess the average investment rate over the business cycle. The initial 
investment Î  is taken as the starting value for the back extrapolation using the growth rate 
of investment g  before the first observation. T should theoretically be infinite, but for 
practical purposes, it can be set to 100. Growth rate g  is set at 2%, which follows the 
sample average growth rate of 2% of real wage costs for intangible capital-type work. 
 
Expenditure-based calculations are made separately for every type of intangible 

texpenditure, ICICitI M w LICit ICi≡ , with { },  & ,IC OC R D ICT= . Here, XM  is the 

weighted mul ultiplied to ess total 
investment expenditures on intangibles, ICitw  is the wage cost for every type of worker 

tiplier in Ta

(deflated by the wage index) and L

ble 3, by which labour costs have to be m  ass

ICit bour input. 

                                                

 is the respective la

 
5 Capital cost is the sum of the external rate of return (4%, representing the market interest rate) and 
depreciation multiplied by net capital stock. 
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The performance-based approach uses these estimates as a starting 

vity of organizational workers. In Mankiw et al. (1992), the human capital
point, but re-estimates 

 

ivity-wage gap. Thus, our first argument is that the high returns are 

aring has also become more common but is usually not 

nce-based measure of organizational 

OC OCit OCit

the producti
investment decision for each individual is made by the individuals themselves as part of 
their long-term investment (the alternative investment is in physical capital). It is 
convenient to model the production function following Mankiw et al. (1992), but with 
human capital replaced by organizational capital. The organizational capital inherit in each 
organizational worker is considered as fixed and determined by the combination of labour 
costs with intermediates and capital, as in the expenditure-based approach. The effective 
labour input, however, is quality-adjusted for the productivity of organizational workers 
that may differ from the wage costs used in the expenditure-based calculations. Indeed, 
Hellerstein et al. (1999) find a clear productivity-wage gap among the managers. They also 
remark that labour market theory has no clear explanation for this. Ilmakunnas and 
Piekkola (2010) further provide evidence that in Finland, organizational workers in 
particular, and to some extent, R&D workers, increase profitability so that productivity 
exceeds the wage costs. 
 
Organizational capital is suggested here as the important missing input in production that 
may explain the product
explained by the omitted organizational capital in the production function. There are also 
other explanations for the gap that relate to the difficulty of assessing management’s 
productivity in general. We sum up the most important arguments: (1) organizational work 
creates organizational capital; (2) complementarities exist with other unobserved inputs, or 
inputs not properly controlled for in estimation; (3) management and marketing workers 
may be paid in shares or in other non-wage benefits; and (4) the output of these workers 
may be difficult to observe. 
 
Managers are also partly remunerated in shares, and therefore, wages do not reflect their 
total remuneration. Rent sh
intended to give all benefits to employees. Intangible goods are indeed by definition 
assumed to be owned by the firm, and hence, the rewards are not (at least fully) 
compensated for workers. The productivity estimate is sensitive to the inclusion of all types 
of unobserved inputs and is thus open to the bias of omitting inputs not properly 
controlled for in estimation. Accordingly, we include in the production function all types of 
intangible capital stock using an expenditure-based method and organizational capital per 
organizational worker (which is considered as fixed). 
 
In the simplest framework, workers are divided into two categories: organizational workers, 
OC, and other workers, NON-OC. The performa
investment is given by: 
 
 ˆOCitI M w L≡ , (3) 
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where OCM  is the total multiplier as given before in a 
e 3) and ˆOCitw  is the estimated true productivity of OC-labour that may deviate from 

t OCt t t

ˆ /t OCit NON OCita w w −≡  is the relative productivity of organizational workers with 
the rest of the workers with an average annu NON OCit−

o reflect their marginal producti
1) OCta z−  denotes

 

separate production function (from 
Tabl
the wage costs. The quality-adjusted labour is: 
 
 t NON OCtL L a L q L−≡ + ≡ , (4) 
 
where 

spect to 
d t
(t t

re compensation w  that is al 
assume vity in case of perfect competition, and 

1q ≡ +  the quality adjustment due to different productivity levels of 
organizational and other workers, where: 
 

OC
OCit

Lz
L L

≡ . 
NON OCt OCt− +

mation, the explanatory variable is turnover, including 
vestment in all t it ICitIC

 
In the CRS production function esti
in ypes of intangibles, ity SALES I= +∑ , for the firm i in year t:6 

 

 
(1 )

0exp( ) ( ) (
OC IC M TAN

IC)IC OC OC TANM

b b b b bb bb
it it it it ICit it TANity e b q L k z L K M K≠

− − − −∑
= ∏ , (5) OC OCit it

IC OC≠

 
where TANitK  is tangible capital (plant, property and equipment), Mit is consumption of 

termediate inputs (materials rvices), ICitK  refers to capital stocks of intangibl
, and eit is an error term. We use material inputs as our control variable in the ideal 

in e types  and se
IC
production function. Organizational capital per worker, OCitk , is considered as fixed and 
hence entering the constant in the estimation. The organizational labour, OCitL , is 
correlated with quality-adjusted labour, it itq L , and cannot be used as an independent 
regressor. We approximate the former organizational capital deepening effect using a proxy 
for the number of organizational workers given by an industry average value in five firm-
size categories, denoted as OCitL . Finally, the specification imposes higher returns to an 
additional investment in all types of intangible capital at low levels. It is therefore 
appropriate to use a wide definition of occupations that are engaged in the production of 
intangible capital. 
 
Following Hellerstein et al. (1999) in log form, we can approximate the quality adjustment 
parameter with: 
 

[ ]ln ln 1 ( 1)t tq a= + − ( 1)OCt t OCtz a z≈ − , 

                                                 
6 Caves and Barton (1990), and Jorgenson et al. (1986) provide details regarding the estimation of firm 
production functions with fixed effects. 
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because organizational workers are 10% of total workers and because we are measuring 

lative productivity (so that the second term in square brackets does not deviate 
gnificantly from zero). The final estimation is done by industry and year, and the 
ference productivity level is that of the non-organizational workers in each industry j. 

i

re
si
re
Our estimation equation is then of the following form: 
 

 
0ln ln ln ln

ln ln ,

i OC OCi L i OCi IC ICi
IC OC

M i TAN TANi

y b b L b L cz b K

b M b K e
≠

= + + + + +

+ + +

∑
 (6) 

 
with: 
 
 )IC M TANb b b− − , (7) 

1) ( 1)La b a− = − . (8) 

he relative productivity of org rs is 

(1L OC
IC OC

b b
≠

= − − ∑

(1 )(OC IC M TAN
IC OC

c b b b b
≠

= − − − −∑ 

 
T / 1jt Ljtc banizational worke jta = + . Here, /jt Ljtc b  

sh ment and marketing 
work exceeds that of the rest of  

ows the magnitude by which t uctivity age
s in the industry. Productivity is thus

1 1) /1 /jt jtc b+ − =  

en given by: 

he marginal prod
 the worker

 of man

 percent higher than for the rest of workers. The organizational( /jt jtc b

investment and productivity of organizational workers is th
 
 ˆOCit OC OCjt OCitI M w L≡ , (9) 

ˆOCjt jt NON OCjtw a w − = . (10) 

 
In empirical estimates, the hypoth NON OCjt OCitw L−  is evaluated from the 

nual wage sum for organizational workers, multip
rganizational and other workers in each industry. T
onducted separately by industry and by year. 

nover) was regressed on different types of 
tangibles, organizational worker share, and other controls, including fixed year and firm 
ects. The first step gives an expression of the firm-specific shocks in terms of the 

tangible variables. In the second step, assuming a Markov 

etical wage sum 

an lied by the hourly wage ratio of 
o he econometric estimation is finally 
c
 
 
5 EMPIRICAL RESULTS 
 
In the first step, the log of annual sales (tur
in
eff
estimated polynomial and the in
process for the productivity shock, log sales minus the contribution of the controls is 
regressed on the organizational worker share and a polynomial of the shocks. Our main 
interest is the evolution of intangible capital stock over the years and by industry. Table 4 
first reports the fixed-effect estimates over industries using the derived production function 
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that includes organizational work augmenting labour productivity (all variables except 
shares are in logs). 
 
Table 4: Panel data estimates explaining sales, Slovenia (1995–2004) 
 

Variable Sales
0.151**Organizational worker share (0.0048)

Employment 0.147**
(0.0034)
0.070**Net plant, property, equipment (0.0018)

R&D capital 0.012**
(0.0095)

Material 0.768**
(0.0110)

Observations 23,823
Number of firms 3,370
R Squared within 0.859
R Squared between 0.964
R Squared 0.965
Wald χ  2 139,389
p–value 0.000

 
Notes: Estimates includ d effects, and their in ions. Robust standard errors are 
given in parentheses. Ast te significance at 5 and 1 t level, respectively. 
 

Sources: INNODRIVE tabase; own calculations. 

ter 4 that 
lative to the rest of the workers if the 

oefficient for the organizational worker share is positive. In our panel regression, 

e year and industry fixe
 ** deno

teract
erisks * and percen

micro da
 
As can be seen from Table 4, sales in expression (6) were positively and significantly related 
to the share of organizational workers (the coefficient is 0.151). Recall from Chap
organizational workers bring additional value re
c
organizational workers appeared to have 102.7% (0.151/0.147 = 1.027) higher productivity 
than the average, which was much lower compared to 190–270% for Finland (cf. Piekkola, 
2010). The effects of the other variables on sales were expected and comparable to those 
for other countries, e.g. Finland (Piekkola, 2010). Namely, the semi-elasticities of net plant, 
property, equipment (0.070), R&D capital (0.012), and material cost (0.768) with respect to 
sales were all positive and statistically significant. 
 
Next, we report in Table 5 the average coefficients and mean t–statistics from the panel 
estimations of equation (6) separately for the n industry-year categories. Fama and 
MacBeth’s (1973) “t–statistic” of the form: 
 
 ( )( )  / ( ) /k k kt s nβ β β=  (11) 

 
 shown for each of the coefficients. We ais

o
lso report coefficients, weighted by the inverse 

f each variable’s variance in each industry class. 
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Table 5: Average estimates explaining sales across industries and years, Slovenia (1995–2004) 
 

Variable Panel mean Weighted 
Organizational worker share 0.142 0.158
  t–value (1.417)
  standard error over years 0.071
Employment 0.129 0.153
  t–value (6.150)
  standard error over years 0.027
Net plant, property, equipment 0.086 0.076
  t–value (4.927)
  standard error over years 0.015
R&D capital 0.022 0.014
  t–value (2.777)
  standard error over years 0.010
Material 0.780 0.774
  t–value (31.920)
  standard error over years 0.018

 
Notes: Estimatio ies. Table show erage coefficient, Fama and MacBeth’s 
(1973) “t–statistic , and weighted av coefficient over industries and years with 
inverse of varianc dustry as weight. 
 

Sources: INNOD culations. 

ortant gains from recruiting organizational workers . 
izational worker share to that of log 

mployment was 1.101, so organizational workers are about 110.1% more productive than 

ional capital of a firm in the period 1995–2004 amounted on average to 129,918 
UR or 19.0% of sales. The annual values of expenditure-based organizational capital, 

R&D capital and ICT capital of a firm amounted on average to 85,011 EUR, 109,983 EUR 

                                                

n spans over eight industr
d error over years

s v the a
”, standar erage 
e in the in

RIVE micro database; own cal
 
In the first column of Table 5, the non-weighted average coefficient for the organizational 
worker share was 0.142, showing imp 7

The ratio of this average coefficient of organ
e
the average worker, which is somewhat higher than the panel estimate from Table 4. 
Weighting the coefficients by the inverse of the variance in the industry (second column of 
Table 5) would yield a lower ratio of 1.033 (103.3%), again closer to the estimate from 
Table 4. This is consistent with the occupational structure of hourly wages and 
compensations in Table A3, where we can see only small deviations for organizational 
workers compared to other workers8. The effects of other variables on sales were again 
expected and comparable to those for other countries, analyzed in the INNODRIVE 
project. 
 
In Table 6, we report the average values of variables that measures different dimensions of 
intangible capital. As it can be observed, the annual value of performance-based9 
organizat
E

 
7 The corresponding coefficient for Finland, for example, amounted to 1.2–1.4 (Piekkola, 2010). 
8 On the other hand, Piekkola (2010) found out that in Finland the productivity gap exceeded the wage cap 
because the average hourly wage of organizational capital was around two times that of the rest of the 

ctivity more 

n by expressions (9) and (10). 

workers. Ilmakunnas and Piekkola (2010) indeed found evidence that intangibles increased produ
than they did wage expenditures, thus improving profitability. 
9 Expenditure-based measurement (EXP) applies expenditures with the parameter set from Table 3 to 
calculate investment using expression (3), while performance-based measurement (PER) applies industry-year 
specific productivity of organizational or R&D workers as give
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and 13,977 EUR, respectively (see Tables A4a and A4b). In terms of sales this represented 
12.5%, 16.1% and 2.0%, respectively (see Table 6). The average value of the ICT capital 
was by far the lowest, although admittedly we have incomplete measures of investments in 
software and databases and compensation for ICT work is often used as a proxy for these 
expenditures. The average organizational worker share amounted on average to 19%. 
 
Table 6: Summary statistics for intangible capital in Slovenia, 1995–2004 
 

Variable Mean Standard 
deviation 

Number of 
observations 

Organizational capital (PER) 129,918 560,250 68,171 
Organizational capital (PER) per sales 0.190 0.319 68,171 

68,171 
27,197 

ICT capital (EXP) per sales 0.020 0.034 56,319 
ional worker share 

Organization capital (EXP) per sales 0.125 0.208
R&D capital (EXP) per sales 0.161 0.270

Organizat 0.190 0.300 228,331 
 
Note: -based figure, whi fers to t mance-ba res. 
 

Sourc  calculatio
 
As can be seen from the summary of correlations between the crucial determinants of 

rodu components of th  
ation 
tarity 

etween these two types of capital. Net plant, property and equipment was positively 

 EXP refers to the expenditure le PER re he perfor sed figu

es: INNODRIVE micro database; own ns. 

p ction in Table 7, all e expenditure-based intangible capital
(organization, R&D and ICT) were positively correlated, with the highest correl
coefficient between R&D capital and ICT capital (0.686), which suggests complemen
b
correlated with the intangibles and weakly negatively correlated with sales growth. More 
intangibles in the production process also require more net plant, property and equipment. 
Sales growth was weakly positively correlated with organizational capital (0.004) and ICT 
asset (0.020), and weakly negatively correlated with R&D capital (–0,004). Material cost was 
positively correlated to all other variables, as increasing the level of the other factors of 
production also requires more material and consequently accelerates sales growth. 
 
Table 7: Summary of correlations, Slovenia (1995–2004) 
 
 Organizational 

capital ICT capital R&D capital Sales growth Net plant, 
property, equip.

Organizational capital 1.0000  
IC
R

T capital 0.4112 1.0000  
 &D capital 0.4713 0.6864  1.0000

Sales growth 0.0036 0.0202 –0.0035  1.0000  
et plant, property, 

quipment 
aterial 

N
e
M

0.3157 
0.2504 

0.1816 
0.2766

  0.3560 
 0.3453

–0.0033 
 0.0221 

1.0000 
0.3731 

 
Sources: INNODRIVE micro database; own tions. 

 organizational, ICT and R&D capital per value 
added in the private sector in Slovenia for the period 1995–2004. We used expenditure-

ve, the R&D 

 calcula
 
We now turn in Figure 5 to the evolution of

based intangibles, though the development of both was similar for Slovenia, at least in 
terms of organizational capital (see Tables A4a and A4b). As we can obser
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capital per value a
5

dded y decrea time; from 46.6% in 1995 to 31.0% in 2004 
). On the con the ICT al per value added increased over time; from 

.8% in 1995 to 12.2% in 2004. The organizational capital per value added was relatively 
%. Additionally, the performance-based 

steadil sed over 
(Figure trary,  capit
4
stable during 1995–2004 with the mean of 9.9
organizational capital per value added had a similar relatively stable dynamic with the mean 
of 4.5%. 
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Figure 5: Organizational, R&D and ICT capital per value added, Slovenia (1995–2004) 
 

Note: Organizational capital, R&D capital, ICT capital and value added in Euros were recalculated in constant 
2000 prices (capital investment index used). 

 

Sources: INNODRIVE micro database; own calculations. 
 
Combining all three components of the intangible capital (organization, R&D and ICT) 
resulted in the aggregate value of intangible capital. Figure 6 shows the evolution of 
tangible and intangible capital per value added in the private sector in Slovenia for the 

. Again, we used expenditure-based intangibles, although the 
he 

dus ver time; from 19.2% in 1995 to 33.0% in 2004. 
vely stable after the 

itial decrease (during 1995–1996) and amounted to 54.0% on average during 1997–2004. 

period 1995–2004
performance-based figures were similar in the Slovenian case. As we can observe, t
tangible capital per value added (computed from gross capital formation using only 

tries shown in Table A1) increased oin
The intangible capital per value added, on the contrary, remained relati
in
Thus the increase in the ICT capital per value added managed to compensate the decrease 
in the R&D capital per value added to a large extent. Nonetheless, a considerable 
convergence can be observed between the tangible and the intangible capital per value 
added in Slovenia during 1995–2004. 
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Figure 6: Tangible and intangible capital per value added, Slovenia (1995–2004) 
 

Notes: Tangible capital, intangible capital and value added in Euros were recalculated in constant 2000 prices 
(capital investment index used). Tangible capital per value added was calculated from official statistics. 

 

Sources: INNODRIVE micro database; SORS (2010); own calculations. 
 
Examining the evolution of intangible capital per sales (turnover) in the private sector in

ee Tables 

(from d 
while the expenditure-based 

rganizational capital per value added was relatively stable during 1995–2004 (with the 

 Roth and Thum, 2010) than 
e micro approach. Nonetheless, even though the levels differed, the dynamics of 
tangibles for Slovenia is comparable to the dynamics from micro approach. 

igure 7 presents the new intangibles for Slovenia in the period 1995–2005, divided into 

ed somewhat 

 
Slovenia for the period 1995–2004 gives us a similar dynamic (not shown here, s
A4a and A4b). The expenditure-based R&D capital per sales steadily decreased over time 

11.5% in 1995 to 7.0% in 2004), the expenditure-based ICT capital per value adde
increased over time (from 1.1% in 1995 to 2.8% in 2004), 
o
mean of 2.3%). The expenditure-based intangible capital in the aggregate per sales 
remained relatively stable after the initial decrease (from 13.3% to 12.2% during 1995–
1996) and amounted to 12.5% on average during 1997–2004. 
 
 
6 NATIONAL ESTIMATES AND COMPARISONS 
 
The national estimates are based on the INNODRIVE macro database and follow 
somewhat different methodology (cf. Jona-Lasinio et al., 2011;
th
in
 
F
scientific R&D, market research, advertising, firm-specific human capital, and 
organizational structure (own account component and purchased component). As can be 
observed, the share of scientific R&D in new intangibles did not change during 1995–2005 
(19.4% on average), the share of market research in new intangibles increas
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(from 2.9% in 1995 to 3.6% in 2005), the share of firm-specific human capital also 
increased modestly (from 14.3% in 1995 to 17.4% in 2005), while the share of advertising 
increased substantially (from 11.9% in 1995 to 23.1% in 2005). The share of organizational 
structure as a whole in new intangibles decreased substantially in Slovenia during 1995–
2005; from 51.5% in 1995 to 36.6% in 2005. Within the organizational structure, the share 
of the own-account component in new intangibles hardly changed (14.8% on average), 
while the share of the purchased component in new intangibles was the one that decreased 
(from 35.4% in 1995 to 21.8% in 2005). The dynamic of changes in the new intangibles 
was gradual in Slovenia during the transition. 
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Figure 7: National estimates of intangibles, Slovenia (1995–2005) 
 

Sources: INNODRIVE macro database; Jona-Lasinio et al. (2011); own calculations. 
 
In Figure 8, we compare Slovenia to other countries of the EU–27 (and Norway) in terms 
of intangible capital.10 As can be observed for 2005 (see Figure 8), Slovenia ranked 10th 

ibles in the aggregate, with 7.21% of GDP  
terms of the share of 

-ranking country 
eing the UK (9.17%) and the lowest ranking country being Greece (2.14%). Slovenia is 

                                                

among the 28 countries in terms of the intang .
Slovenia is between Finland (7.35%) and Denmark (7.13%) in 
intangibles in the GDP. The average was 5.9% of GDP, with the highest
b
thus 1.27 percentage points above the EU–27 (and Norway) average in terms of the share 
of intangible capital in GDP in 2005, according to the INNODRIVE macro-based 
estimates. The capitalization of intangibles during 1995–2005 implied an average 5.5% 
increase of GDP for the EU–27, and a somewhat lower 4.5% increase of GDP for the new 
member states. 
 
Finally, the aggregate of intangibles was decomposed into scientific R&D, organizational 
competence excluding training, and other intangibles. In terms of organizational 
competence (excluding training), Slovenia ranks 15th among the 28 countries with 2.45% 

 
10 For Luxemburg, the new financial product share of intangibles was set at five times the EU–27 average. 
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of GDP. Slovenia is close to Finland (2.54%), the Netherlands (2.49%) and Poland 
(2.43%). The average is 2.51% of GDP, with the highest and the lowest ranking country 

eing again the UK (5.23%) and Greece (1.14%), respectively. In terms of scientific R&D, b
Slovenia ranks 11th among the 28 countries with 0.84% of GDP. According to this 
criterion, Slovenia is comparable to the UK (0.93%), the Netherlands (0.92%) and Czech 
Republic (0.80%). The average was 0.77% of GDP, with the highest and the lowest ranking 
country being Sweden (2.49%) and Cyprus (0.08%), respectively. Slovenia was thus in 2005 
above the average in terms of the share of scientific R&D in GDP, and just a bit below the 
EU–27 (and Norway) average in terms of the share of organizational competence 
(excluding training). The macro data exhibited similar inter-country dynamic in other 
analyzed years (cf. Jona-Lasinio et al., 2011). 
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Figure 8: Intangibles as a percentage of GDP in 2005, EU–27 countries (and Norway) 
 

Sources: INNODRIVE macro database; Jona-Lasinio et al. (2011); own calculations. 
 
 
7 CONCLUDING REMARKS 

 In 
 in physical and 

uman capital, and investment in R&D. However, these factors do not fully account for 
ifferences in economic performance. Until now, intangible capital has been measured at 

ding to the classification provided by Corrado et al. 
005). The INNODRIVE project developed the Corrado et al. (2005) approach further by 

developing new data on intangibles at the firm level, which allowed us to analyse different 

 
The importance of intangibles increased substantially during the globalization process.
the past decades, the key drivers of economic growth were investment
h
d
the national level, most often accor
(2
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types of intangibles and their role for economic performance and growth. Using both 
expenditure and performance-based estimates of intangible capital, firm data provided 
information on the own account part of intangibles. The results of the INNODRIVE 
project showed that economic competences, related to organisational capital of 
management and marketing, were one of the key drivers of growth. 
 
Within the INNODRIVE project, Slovenia was one of the pioneer countries (together with 
Czech Republic, Finland, Germany, Norway, and the UK) involved in the development 
and implementation of the new micro-based approach to quantifying the intangibles. For 
this purpose, an inclusive micro database was built for Slovenia and an adapted common 
methodology was developed for the countries being analyzed. The purpose of this paper 
was to provide evidence on intangibles for Slovenia in the period 1994–2005 and to analyze 

e role of intangibles in Slovenian economy during the transition. 

anization sector had a 
ecreasing trend. There was evidence of high compression of wages, which originated from 

e and statistically significant for the transitional period. The significance of a 
illed workforce for economic growth thus lies in its ability to create value added in the 

 contrary, remained relatively stable after the initial decrease and 
ounted to 54.0% on average. Thus the increase in the ICT capital per value added 

th
 
To begin with, our analysis showed that the share of workers in work related to intangible 
capital varied on average from 1.5% in the ICT and 7.3% in the R&D, up to 12.4% in the 
organization. Through time, the share of workers had a distinct increasing trend in the ICT 
and a distinct decreasing trend in the R&D. The compensations were highest for 
organization workers, followed by the R&D and ICT workers. The latter two were 
relatively stable over time, while the compensations in the org
d
the former socioeconomic system in Slovenia and managed to maintain itself throughout 
the transition. 
 
Next, the results of econometric estimation showed modest gains from recruiting 
organizational workers in the production process in Slovenia. The organizational workers 
had higher productivity than the average during the transition, though this difference was 
lower in Slovenia compared to some other countries. The effects of net plant, property, 
equipment, of R&D capital, and of material cost on operating revenue of Slovenian firms 
were all positiv
sk
form of intangibles. 
 
By examining the evolution of organizational, ICT and R&D capital, we observed that the 
R&D capital per value added steadily decreased over time, while on the contrary, the ICT 
capital per value added was increasing. By comparing the dynamic of tangible and 
intangible capital in the aggregate, we observed that the tangible capital per value added 
increased over time; from 19.2% in 1995 to 33.0% in 2004, while the intangible capital per 
value added, on the
am
managed to compensate the decrease in the R&D capital per value added to a large extent. 
Nonetheless, a considerable convergence can be observed between the tangible and the 
intangible capital per value added in Slovenia during the transition. 
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By observing the national estimates for Slovenia during this period, we can establish that 
the share of scientific R&D in new intangibles did not change, the shares of market 
research and firm-specific human capital increased modestly, while the share of advertising 
increased substantially. On the contrary, the share of organizational intangibles decreased 
substantially during the transition, with the share of the purchased component (not the 
own-account component) being the one that decreased. The dynamic of changes in the 

ew intangibles was gradual in Slovenia during the transition. 

xpect that the intangibles will 
present an important source of future growth across the European countries, if proper 

ework; especially 
ose related to innovation, education, research and sustainable growth. Additionally, the 

he Structure of 
the Computer Industry”, Journal of Industrial Economics, 47(1), pp. 1-40. 

n
 
Lastly, in comparison to other countries of the EU–27 (and Norway) in terms of the share 
of intangible capital in the GDP, Slovenia ranked 10th in 2005 among the 28 countries, 
being 1.27 percentage points above the average according to the INNODRIVE macro-
based estimates. The capitalization of intangibles during 1995–2005 implied an average 
5.5% increase of GDP for the EU–27, and a somewhat lower 4.5% increase of GDP for 
the new member states (among them for Slovenia). One can e
re
attention is devoted to them in terms of policy measures and regulation. 
 
It is thus crucial not only to measure the intangibles, but also to improve their management 
and utilization. This is why policy measures should aim to stimulate a better understanding 
of intangibles by including them in the GDP measure and encouraging their use by means 
of appropriate incentives. The data and conclusions on intangibles for Slovenia should 
facilitate the preparation and implementation of appropriate economic policies and 
regulation by the Slovenian government within the European Union fram
th
INNODRIVE database should facilitate analysis of the role of intangibles for the 
European Union’s growth strategy “Europe 2020” and within the strategy the “Smart 
growth” flagship initiatives; especially the “Innovation Union” initiative. 
 
In terms of future research, one should focus on refining the range of production inputs, 
and the extent to which they should be classified as intermediate consumption or intangible 
investment. In addition, more resources should be dedicated to further developing 
performance-based methodologies and market valuation models that are better adapted to 
the firm-level evaluation of intangibles under the pressures of globalization. 
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PENDIX 

T
 
 Industry NACE Rev. 1 Main industry 
1 Services, consumer non-durables: 

food, tobacco, textiles, apparel, leather, hotels, 
DA, DB, DC, 
DL (335), DM (354), 

 

Services, production 
of non-durables 

entertainment, and utilities E, H
2 Consumer durables: 

ture, household appliances, 
DM (excl. 354), DL (322-323),

-3612), 
Manufacturing 

cars, TVs, furni
transportation, toys, and sport goods 
Other manufacturing:  

DN (excl. 3611
I (excl. 642) 

3 
machinery, metal, trucks, planes, office 
furniture, and paper 

DM (351-353), DD, DE, DK, 
DN (3611-3612), DJ, DN 

Manufacturing 

4 Chemicals and allied products, energy, oil, gas, 
and coal extraction and products 
Business equipment

DG (excl. 244), DH, DI, DF Manufacturing 

5 (computers, software, and 

 
 electronic equipment), finance, healthcare, 

medical equipment, and pharmaceuticals

DL (300, 311-316, 332-335),
K (721-724), 
J, K (incl. 721-724), 
N (private), DG (244) 

Services, production 
of non-durables

6 Telecom, telephone and television transmission I (642) Services, production 
of non-durables 

7 Wholesale, retail, and some services (laundries 
and repair shops) 

J, K (excl. 721-724) Services, production 
of non-durables 

8 ing Construction, othersOther: construction, transportation, build
materials, and mining 

CA, CB, F

 
So

 
urce: INNODRIVE micro database. 
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able A2: INNODRIVE occupational classification of non-production workers 

ation of non-production workers Organizational 
workers R&D workers ICT workers

T
 
Occup

M
an

uf
ac

tu
rin

g 

Management Management   
R&D x  
R&D superior x  
Supply transport non-prod.   

x 
erior

on-prod.
od. Marketing

rior Management

Supply transport non-prod. superior   
Computer  
Computer sup  x 
Safety quality maintenance n
Marketing purch

  
ases non-pr

Marketing purchases non-pro
  

d. supe   
Administration non-prod. Administration   
Administration non-prod. superior Administration

M t

  
Finance admin non-prod. 
Finance admin non-prod. superior 

  
anagemen   

Personnel management non-prod. Administration   
Cleaner garbage collectors messengers   

Se
rv

ic
es

 

Media   
Computer processing services  x 
Computer processing services supe
Salesperson contract work services 

rior  x 
  

Warehouse transport services   
Maintenance gardening forest services   
Teacher counselling social science 
professionals   

s services 

 Marketing

ement services

 

Hotel restaurants   
Hotel restaurants superior   
Social and personal care   
Health sector   
Forwarder services
Purchases and

  
 sale

Insurance worker 
 
 

 
 

Insurance worker superior   
Small business manager   
Finance services 
Finance services sup

  
erior Management

Marketing services
  
  

Marketing services superior
R&D worker services 

  
x  

Personnel project manag Administration   
Administration services   
Administration services superior Management   

 
Sour base. 
 
 

ce: INNODRIVE micro data



Table A3: Wages, compensations and structure of private-sector employees in Slovenia by occupation, 1994–2004 
 
Variable 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
Compensation (in EUR) 
Organization 13,704 14,219 12,736 12,902 13,302 13,722 13,340 12,390 12,103 11,975 12,049 
R&D 14,108 14,730 12,992 13,148 13,513 14,315 14,335 13,652 13,545 13,663 13,812 
ICT 13,384 14,096 13,008 13,169 13,403 14,094 14,177 14,289 14,289 14,485 14,715 
Production   8,643  9,070  7,911  7,828  8,048   8,440  8,363  7,608  7,633  7,668  7,824 
Other non-production 20,293 21,224 18,980 20,914 21,975 21,950 22,936 22,790 22,321 23,260 24,518 
Other services 10,023 10,472  9,257  9,352  9,609   9,994  9,839  8,974  8,851  8,708  8,859 
Management 18,197 18,978 16,729 16,758 16,981 17,326 16,488 15,521 14,872 13,926 14,044 
Marketing 18,411 18,758 17,002 17,403 18,551 18,796 18,284 17,563 16,939 17,455 17,281 
Administration 12,648 12,945 11,529 11,645 11,914 12,373 12,305 11,313 11,040 11,061 11,056 
Hourly wage (in EUR)
All analyzed sectors 5.74 6.17 5.51 5.35 5.52   5.51  5.47  5.01 5.01  5.11  5.22 
Organization 9.17 9.96 8.96 8.16 8.82   8.28  7.70  7.30 7.37  7.41  7.36 
R&D 6.27 6.77 5.93 5.86 5.94   6.06  6.14  5.84 5.88  5.99  6.04 
ICT 6.04 6.39 5.85 5.83 5.81   6.22  6.25  6.22 6.29  6.27  6.37 
Production 3.84 4.11 3.63 3.57 3.63   3.68  3.70  3.28 3.33  3.38  3.44 
Other non-production 8.67 9.60 8.60 8.83 9.70 10.94 10.41 10.04 9.75 10.08 10.96 
Other services 4.81 5.22 4.68 4.58 4.65   4.69  4.70  4.30 4.22  4.22  4.35 
Management 8.02 8.52 7.44 7.38 7.21   7.09 6.85  6.58 6.46  5.76  5.92 
Marketing 8.21 8.64 7.65 7.65 8.22   7.91  7.78  7.44 7.47  7.62  7.66 
Administration 4.96 5.16 4.58 4.57 4.60   4.64  4.64  4.41 4.37  4.40  4.51 
Share of workers (in per cent) 
Organization 12.45 12.36 12.34 12.30 12.34 12.31 12.40 12.02 12.08 12.78 12.77 
R&D   8.21  8.03  7.90  7.81  7.73   7.81  7.40  6.87  6.35  6.16  6.08 
ICT   1.10  1.12  1.17  1.21  1.33   1.51  1.73  1.83  1.80  1.92  2.02 
Production 34.84 34.34 33.86 33.13 32.71 32.28 31.74 32.06 31.86 30.84 30.30 
Other non-production   0.04  0.04  0.05  0.05  0.06   0.06  0.07  0.08  0.09  0.10  0.12 
Other services 30.90 31.76 32.35 33.21 33.50 33.71 34.26 35.12 35.75 35.41 35.94 
Management   2.82  2.91  3.06  3.27  3.45   3.59  3.84  3.67  3.83  4.75  4.89 
Marketing   0.42  0.42  0.44  0.46  0.48   0.48  0.49  0.50  0.52  0.52  0.56 
Administration   9.22  9.02  8.83  8.57  8.41   8.24  8.07  7.85  7.73  7.52  7.32 
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Variable 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
Standard deviation for compensation (in EUR)
Organization 10,341 10,744  9,725  9,796 10,274 10,271  9,786  9,449  8,905  8,583  8,684 
R&D   7,560  7,639  6,714  6,727  6,899   7,362  7,525  7,562  7,315  7,441  7,582 
ICT   8,038  8,741  7,917  7,898  8,323   8,980  8,838  9,453  8,965  9,004  9,216 
Production   4,727  4,894  4,264  4,261  4,357   4,422  4,313  3,924  4,006  4,000  4,193 
Other non-production 11,780 12,335 12,595 13,278 14,212 14,755 15,398 15,643 14,265 14,747 16,352 
Other services   7,194  7,458  6,506  6,587  6,789   7,038  6,950  6,733  6,332  6,325  6,503 
Management 15,057 15,907 14,350 14,626 14,816 14,878 14,162 13,715 12,072 10,967 11,122 
Marketing 17,934 17,678 16,097 17,045 19,038 18,437 18,293 17,325 16,647 16,256 16,373 
Administration   8,641  8,804  8,098  8,736  9,216   8,946  8,842  8,598  8,388  8,270  8,560 
Observation-years 419,472 436,066 437,222 426,339 425,916 398,344 423,309 455,064 461,263 466,763 468,583 

 
Notes: Occupation compensations were calculated as the sum of salaries and social security taxes. Firm-level data in Slovenian tolars were used and recalculated in constant 2000 
prices (wage index used) and in Euros (average 2000 exchange rate of the Bank of Slovenia used). 
 

Sources: INNODRIVE micro database; own calculations. 
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Table A4a: Firm statistics for Slovenia using balance sheet data and employee data, 1995–1999 
 
Variable Statistic 1995 1996 1997 1998 1999 
Balance sheet data (ORBIS definition) 
Operating revenue (turnover) Mean (in EUR) 667,153 671,636 603,659 598,975 629,589 
Value added Mean (in EUR) 150,964 151,438 139,456 138,148 147,656 
Cost of employees Mean (in EUR) 188,338 157,355 151,100 151,759 149,685 
Total assets Mean (in EUR) 887,363 949,516 1,055,248 1,039,735 1,194,536 
Intangible fixed assets Mean (in EUR) 40,001 92,395 32,281 10,053 11,566 
Tangible fixed assets Mean (in EUR) 623,961 609,435 567,650 585,949 622,655 
Other fixed assets Mean (in EUR) 1,439,438 1,392,151 583,517 540,501 615,264 
Current liabilities Mean (in EUR) 343,224 324,462 327,811 338,975 379,387 
Noncurrent liabilities Mean (in EUR) 449,050 457,715 131,545 141,709 160,598 
Operating revenue (turnover) Sum (in EUR) 19,018,530,663 19,930,786,028 20,924,014,517 21,161,786,040 22,210,004,303 
Value added Sum (in EUR) 4,301,775,921 4,491,990,503 4,843,155,884 4,877,296,963 5,218,707,750 
Cost of employees Sum (in EUR) 3,418,985,171 3,160,488,432 3,189,752,214 3,326,316,529 3,345,825,717 
Total assets Sum (in EUR) 27,459,181,902 32,043,841,047 36,677,273,162 36,823,592,071 42,237,391,700 
Intangible fixed assets Sum (in EUR) 230,208,417 658,435,090 1,121,778,301 356,042,678 408,717,485 
Tangible fixed assets Sum (in EUR) 17,509,496,097 18,241,090,642 19,704,279,731 20,728,512,093 21,996,609,303 
Other fixed assets Sum (in EUR) 8,137,653,963 9,696,653,375 20,293,094,219 19,139,098,464 21,733,032,095 
Current liabilities Sum (in EUR) 10,193,550,653 10,291,096,592 11,364,101,924 11,998,150,529 13,412,566,648 
Noncurrent liabilities Sum (in EUR) 3,916,469,461 4,691,959,678 4,570,027,254 5,023,615,872 5,657,664,477 
Operating revenue (turnover) Standard Deviation (in EUR) 5,567,166 5,994,267 5,908,163 6,068,742 6,162,036 
Value added Standard Deviation (in EUR) 1,375,442 1,385,906 1,422,787 1,383,265 1,438,722 
Cost of employees Standard Deviation (in EUR) 974,326 828,641 812,113 825,026 845,726 
Total assets Standard Deviation (in EUR) 11,193,479 12,206,206 12,541,667 12,733,783 14,273,405 
Intangible fixed assets Standard Deviation (in EUR) 560,033 1,472,394 1,059,819 281,588 285,347 
Tangible fixed assets Standard Deviation (in EUR) 11,039,937 11,686,950 10,436,094 10,765,394 11,066,543 
Other fixed assets Standard Deviation (in EUR) 9,613,611 9,888,132 6,355,857 5,313,248 5,960,621 
Current liabilities Standard Deviation (in EUR) 3,829,842 2,582,392 2,739,518 2,597,868 2,898,429 
Noncurrent liabilities Standard Deviation (in EUR) 10,170,852 11,069,489 2,483,858 2,508,292 2,801,403 
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Variable Statistic 1995 1996 1997 1998 1999 
Employee data based
Employment in the firm Mean 19.79 18.35 12.49 12.18 12.35 
Employees in employee data Mean 9.25 8.68 8.41 8.39 8.13 
Organizational capital (PER) Mean (in EUR) 145,532 137,851 142,440 146,445 135,088 
Organization capital (EXP) Mean (in EUR) 102,423 82,426 80,963 81,939 82,914 
R&D capital (EXP) Mean (in EUR) 138,028 110,715 108,276 109,251 111,202 
ICT capital (EXP) Mean (in EUR) 11,042 9,351 9,569 10,350 11,844 
Annual earning Mean (in EUR) 188,264 157,537 151,196 151,684 149,733 
Total working hours Mean 31,948 29,589 28,275 27,863 28,053 
Skill-adjusted total working hours Mean 41,472 39,201 37,610 37,093 38,133 
Organizational compensation Mean (in EUR) 36,040 30,104 29,130 29,508 28,912 
R&D compensation Mean (in EUR) 22,540 18,791 18,046 18,122 18,243 
ICT compensation Mean (in EUR) 3,917 3,571 3,545 3,869 4,473 
Number of firms Sum 30,997 33,861 34,738 35,402 35,351 
Employment in the firm Sum 453,123 445,034 433,724 431,132 436,549 
Employees in employee data Sum 286,709 294,049 291,984 297,000 287,447 
Organizational capital (PER) Sum (in EUR) 826,912,017 822,417,320 857,771,326 894,340,185 835,248,530 
Organization capital (EXP) Sum (in EUR) 1,858,250,143 1,658,280,967 1,711,931,234 1,799,722,579 1,853,372,846 
R&D capital (EXP) Sum (in EUR) 2,506,930,639 2,224,047,415 2,287,452,276 2,389,875,512 2,487,421,451 
ICT capital (EXP) Sum (in EUR) 200,456,905 187,775,933 201,920,094 226,794,309 264,837,225 
Annual earning Sum (in EUR) 3,418,985,171 3,160,488,432 3,189,752,214 3,326,316,529 3,345,825,717 
Total working hours Sum 625,000,000 640,000,000 636,000,000 647,000,000 665,000,000 
Skill-adjusted total working hours Sum 811,000,000 848,000,000 846,000,000 861,000,000 904,000,000 
Organizational compensation Sum (in EUR) 653,557,793 604,784,823 614,539,417 648,680,496 648,680,496 
R&D compensation Sum (in EUR) 409,205,215 377,502,785 380,916,893 397,011,973 407,742,026 
ICT compensation Sum (in EUR) 71,208,536 71,696,265 74,622,644 84,864,967 99,984,588 
Employment in the firm Standard Deviation 134.41 128.18 104.39 101.06 100.02 
Employees in employee data Standard Deviation 58.15 54.72 51.94 52.05 51.56 
Organizational capital (PER) Standard Deviation (in EUR) 771,097 681,043 673,956 627,912 559,977 
Organization capital (EXP) Standard Deviation (in EUR) 560,889 468,708 469,196 477,487 473,098 
R&D capital (EXP) Standard Deviation (in EUR) 1,302,238 1,116,901 1,170,551 1,238,833 1,268,097 
ICT capital (EXP) Standard Deviation (in EUR) 130,712 116,080 121,932 137,052 177,534 
Annual earning Standard Deviation (in EUR) 975,459 829,140 814,509 824,263 843,772 
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Variable Statistic 1995 1996 1997 1998 1999 
Total working hours Standard Deviation 153,751 142,687 134,919 132,674 135,998 
Skill-adjusted total working hours Standard Deviation 188,152 178,353 170,188 167,217 174,972 
Organizational compensation Standard Deviation (in EUR) 195,580 169,242 168,267 170,218 160,951 
R&D compensation Standard Deviation (in EUR) 214,113 191,678 203,871 209,236 208,748 
ICT compensation Standard Deviation (in EUR) 47,384 44,330 45,277 54,138 73,159 
Organization employment Mean 1.28 1.19 1.14 1.13 1.10 
Management employment Mean 0.35 0.35 0.36 0.37 0.37 
Marketing employment Mean 0.06 0.06 0.06 0.06 0.06 
Administration employment Mean 0.87 0.78 0.72 0.70 0.67 
ICT employment Mean 0.13 0.13 0.13 0.14 0.16 
R&D employment Mean 0.82 0.76 0.73 0.73 0.72 
Organizational worker share Mean 0.1655 0.1698 0.1732 0.1787 0.1838 
Organization employment Sum 39,595 40,126 39,571 40,158 38,980 
Management employment Sum 10,836 11,702 12,476 13,201 13,254 
Marketing employment Sum 1,756 1,865 1,956 2,020 1,947 
Administration employment Sum 27,003 26,559 25,139 24,937 23,779 
ICT employment Sum 4,069 4,406 4,544 4,989 5,628 
R&D employment Sum 25,505 25,883 25,446 25,815 25,386 
Organization employment Standard Deviation 8.03 7.43 6.97 6.82 6.57 
Management employment Standard Deviation 1.83 1.71 1.62 1.55 1.48 
Marketing employment Standard Deviation 0.40 0.39 0.39 0.39 0.37 
Administration employment Standard Deviation 7.03 6.51 6.10 5.98 5.79 
ICT employment Standard Deviation 1.51 1.59 1.65 1.88 2.50 
R&D employment Standard Deviation 8.58 8.35 8.21 8.28 8.46 
Organizational worker share Standard Deviation 0.2891 0.2938 0.2932 0.2944 0.2987 

 
Notes: Tangible fixed assets include plant, property, and equipment. Other fixed assets include financial assets. Occupation compensations were calculated as the sum of salaries 
and social security taxes. EXP refers to the expenditure-based figure, while PER refers to the performance-based figures. Firm-level data in Slovenian tolars were used and 
recalculated in constant 2000 prices (capital investment index and wage index used accordingly) and in Euros (average 2000 exchange rate of the Bank of Slovenia used). 
 

Sources: INNODRIVE micro database; own calculations. 
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Table A4b: Firm statistics for Slovenia using balance sheet data and employee data, 2000–2004 
 
Variable Statistic 2000 2001 2002 2003 2004 
Balance sheet data (ORBIS definition) 
Operating revenue (turnover) Mean (in EUR) 666,346 697,434 700,004 689,511 709,009 
Value added Mean (in EUR) 150,949 161,002 164,579 160,683 159,954 
Cost of employees Mean (in EUR) 154,094 153,015 153,374 152,742 150,540 
Total assets Mean (in EUR) 1,373,307 1,545,800 1,733,351 1,821,709 2,019,789 
Intangible fixed assets Mean (in EUR) 14,087 22,657 22,134 23,238 36,593 
Tangible fixed assets Mean (in EUR) 669,286 661,483 659,570 638,240 734,223 
Other fixed assets Mean (in EUR) 689,933 803,637 942,725 1,052,612 1,083,298 
Current liabilities Mean (in EUR) 425,858 457,926 478,510 505,227 523,838 
Noncurrent liabilities Mean (in EUR) 198,036 231,110 278,327 286,287 429,372 
Operating revenue (turnover) Sum (in EUR) 23,457,395,408 24,217,696,639 24,906,855,908 25,671,166,594 27,849,890,307 
Value added Sum (in EUR) 5,316,253,690 5,608,891,507 5,852,756,356 5,999,075,264 6,291,713,082 
Cost of employees Sum (in EUR) 3,521,408,407 3,555,549,486 3,648,218,128 3,721,377,583 3,823,800,819 
Total assets Sum (in EUR) 48,431,558,843 53,650,266,593 61,941,671,430 67,794,427,786 79,499,940,497 
Intangible fixed assets Sum (in EUR) 497,484,290 790,122,108 790,122,108 868,158,859 1,438,802,604 
Tangible fixed assets Sum (in EUR) 23,606,117,301 23,020,841,665 23,508,571,362 23,801,209,179 28,873,598,021 
Other fixed assets Sum (in EUR) 24,337,711,845 27,930,622,647 33,595,456,531 39,237,370,713 42,623,265,224 
Current liabilities Sum (in EUR) 15,022,074,646 15,948,761,069 17,070,539,371 18,826,366,277 20,630,966,154 
Noncurrent liabilities Sum (in EUR) 6,974,534,657 8,047,539,989 9,900,912,835 10,681,280,349 16,875,447,492 
Operating revenue (turnover) Standard Deviation (in EUR) 7,191,752 7,389,130 7,207,232 7,180,174 7,772,185 
Value added Standard Deviation (in EUR) 1,442,476 1,545,651 1,624,023 1,818,330 1,725,755 
Cost of employees Standard Deviation (in EUR) 850,419 855,650 851,149 874,165 809,393 
Total assets Standard Deviation (in EUR) 16,157,836 17,150,722 19,437,340 20,726,239 31,906,877 
Intangible fixed assets Standard Deviation (in EUR) 360,256 1,052,149 1,006,804 947,683 2,295,600 
Tangible fixed assets Standard Deviation (in EUR) 11,666,402 10,097,575 9,746,585 8,552,672 22,739,012 
Other fixed assets Standard Deviation (in EUR) 6,793,626 8,730,423 11,715,462 14,175,792 13,893,931 
Current liabilities Standard Deviation (in EUR) 3,542,250 3,701,645 3,786,782 4,220,718 4,353,755 
Noncurrent liabilities Standard Deviation (in EUR) 4,893,597 5,561,411 6,448,825 5,315,712 21,658,544 
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Variable Statistic 2000 2001 2002 2003 2004 
Employee data based
Employment in the firm Mean 12.42 12.73 12.64 11.94 11.43 
Employees in employee data Mean 8.62 8.84 8.89 8.56 8.24 
Organizational capital (PER) Mean (in EUR) 130,280 126,316 129,138 123,349 127,970 
Organization capital (EXP) Mean (in EUR) 83,402 82,426 82,914 85,353 85,353 
R&D capital (EXP) Mean (in EUR) 109,251 108,764 105,350 103,399 95,595 
ICT capital (EXP) Mean (in EUR) 13,740 16,484 18,024 19,359 20,002 
Annual earning Mean (in EUR) 154,123 153,147 153,147 152,659 150,708 
Total working hours Mean 27,978 27,916 28,009 27,363 26,871 
Skill-adjusted total working hours Mean 38,235 38,700 38,928 37,803 37,475 
Organizational compensation Mean (in EUR) 29,868 29,240 29,066 31,077 30,357 
R&D compensation Mean (in EUR) 18,053 17,797 16,586 16,443 15,483 
ICT compensation Mean (in EUR) 5,528 6,480 6,530 7,163 7,260 
Number of firms Sum 35,274 34,781 35,645 37,297 39,352 
Employment in the firm Sum 438,081 442,914 450,682 445,481 449,963 
Employees in employee data Sum 303,922 307,393 316,992 319,342 324,285 
Organizational capital (PER) Sum (in EUR) 829,492,949 828,127,098 883,822,590 845,309,075 856,117,182 
Organization capital (EXP) Sum (in EUR) 1,902,145,816 1,911,900,409 1,975,305,270 2,082,605,803 2,170,397,149 
R&D capital (EXP) Sum (in EUR) 2,497,176,045 2,526,439,827 2,511,807,936 2,516,685,233 2,433,771,185 
ICT capital (EXP) Sum (in EUR) 314,097,924 382,867,812 428,714,403 471,634,616 507,238,884 
Annual earning Sum (in EUR) 3,521,408,407 3,555,549,486 3,648,218,128 3,721,377,583 3,823,800,819 
Total working hours Sum 677,000,000 684,000,000 707,000,000 710,000,000 728,000,000 
Skill-adjusted total working hours Sum 926,000,000 948,000,000 983,000,000 981,000,000 1,010,000,000 
Organizational compensation Sum (in EUR) 682,821,575 677,944,278 692,576,169 755,981,029 770,612,920 
R&D compensation Sum (in EUR) 412,619,323 413,107,053 394,573,324 400,913,810 393,597,865 
ICT compensation Sum (in EUR) 126,321,991 150,220,746 155,098,043 174,607,231 184,361,825 
Employment in the firm Standard Deviation 100.06 101.54 100.88 97.73 97.75 
Employees in employee data Standard Deviation 52.15 52.06 52.27 51.32 49.24 
Organizational capital (PER) Standard Deviation (in EUR) 524,323 499,578 524,344 483,403 457,779 
Organization capital (EXP) Standard Deviation (in EUR) 470,659 470,659 477,487 492,607 450,662 
R&D capital (EXP) Standard Deviation (in EUR) 1,277,852 1,297,361 1,297,361 1,341,257 1,102,269 
ICT capital (EXP) Standard Deviation (in EUR) 226,794 291,175 319,951 353,116 365,797 
Annual earning Standard Deviation (in EUR) 848,650 853,527 853,527 873,036 809,631 
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Variable Statistic 2000 2001 2002 2003 2004 
Total working hours Standard Deviation 131,589 130,119 130,217 128,312 126,924 
Skill-adjusted total working hours Standard Deviation 170,744 171,297 172,098 168,788 168,550 
Organizational compensation Standard Deviation (in EUR) 166,316 168,754 167,291 173,144 157,537 
R&D compensation Standard Deviation (in EUR) 213,138 215,089 205,822 221,917 177,534 
ICT compensation Standard Deviation (in EUR) 95,595 118,518 115,104 131,199 128,761 
Organization employment Mean 1.18 1.21 1.22 1.29 1.24 
Management employment Mean 0.42 0.43 0.46 0.57 0.56 
Marketing employment Mean 0.06 0.06 0.07 0.06 0.06 
Administration employment Mean 0.70 0.71 0.70 0.65 0.61 
ICT employment Mean 0.20 0.23 0.22 0.24 0.24 
R&D employment Mean 0.72 0.72 0.66 0.63 0.59 
Organizational worker share Mean 0.1853 0.1782 0.1775 0.2614 0.2531 
Organization employment Sum 41,664 41,998 43,536 47,976 48,689 
Management employment Sum 14,961 15,041 16,303 21,261 22,003 
Marketing employment Sum 2,124 2,235 2,411 2,355 2,528 
Administration employment Sum 24,579 24,722 24,822 24,360 24,158 
ICT employment Sum 6,883 7,865 7,987 8,836 9,305 
R&D employment Sum 25,251 25,045 23,604 23,454 23,346 
Organization employment Standard Deviation 6.78 6.89 6.86 6.72 6.40 
Management employment Standard Deviation 1.67 1.69 1.78 1.92 1.96 
Marketing employment Standard Deviation 0.38 0.41 0.43 0.44 0.46 
Administration employment Standard Deviation 5.93 6.00 5.92 5.71 5.35 
ICT employment Standard Deviation 3.30 4.04 3.88 4.21 4.17 
R&D employment Standard Deviation 8.26 8.11 7.70 7.62 6.91 
Organizational worker share Standard Deviation 0.2955 0.2903 0.2875 0.3433 0.3384 

 
Notes: Tangible fixed assets include plant, property, and equipment. Other fixed assets include financial assets. Occupation compensations were calculated as the sum of salaries 
and social security taxes. EXP refers to the expenditure-based figure, while PER refers to the performance-based figures. Firm-level data in Slovenian tolars were used and 
recalculated in constant 2000 prices (capital investment index and wage index used accordingly) and in Euros (average 2000 exchange rate of the Bank of Slovenia used). 
 

Sources: INNODRIVE micro database; own calculations. 
 
 


