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Abstract

Controlling for training effort at the firm levekawvell as for firm-specific characteristics we
assess the relation between the firm’s productilétyel and the age composition of its
employees using a matched employer-employee ddtas&tistria. Our aim is to test whether
the hump-shaped age profile of the employees’ agetare on labor productivity that we
found in previous studies is robust once we confool training intensity. We find a
simultaneous, negative productivity effect of thare of young workers and older workers on
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1. Introduction

Austrian’s employment rate of older people is ansbripe lowest within the EU countries.
According to recent data by EUROSTAT labor forcetipgoation of employees aged 55 to 64
in 2005 is 31.8 percent in Austria compared to Bl average of 44.1 percent. An expected
strengthening of this development is due to thénklng and ageing of the overall Austrian
working age population during the next decades tl@nfirm-level the ageing of the baby-
boom generation will put high pressure on humapuee management, in particular so in a
situation where disincentives for work at oldersigad for hiring old workers prevail.

Although an ageing workforce as a whole is oftesoamted with lower productivity,
there are no clear-cut empirical findings to supgbis assumption, since the aggregate
effects of ageing in combination with rising levelseducation among younger workers are
highly uncertain. In recent years, several appreadmve been followed to estimate age-
productivity profiles ranging from age-earnings fles, supervisors’ ratings, work-sample
tests and employer-employee matched data setse@&s of encouraging older workers to
remain longer in the workforce on the one handemzburaging firms to hire old workers on
the other hand as well as raising the effectivieeneient age need to be evaluated with regard
to the productivity profile of older workers.

Based on a newly-created matched employer-empldgé&e set for Austria in 2001, we
estimate the impact of the employees’ age composin the firm’s value-added controlling
for the training intensity at the firm level. Theam challenge is to isolate the effect of the
employees’ age from further influences on a comfsamyoductivity, whereby we are
particularly interested in the firm’s training imt&ty, which leads to strong identifying
assumptions. Moreover, as our data is restricteddmss-section in 2001, this only allows us
to control for unobserved heterogeneity acrossdirithus, we are not able to handle the
potential correlation between the share of olderkexs and the unobserved lagged level of
firm productivity properly to account for reversausality. We capture firms’ heterogeneity
by including firm-specific characteristics in ouegressions. Since labor is not only
heterogeneous with respect to age we also controthfe educational, occupational and
gender-specific structure of the workforce. Unfadtely, our data does not include any
information on hours worked, so that it only alloussto control for the share of part-time and
full-time employees within a firm.

The paper is organized as follows: We present thgirccal model in the second section
and review the data in section 3. Results are suirethin section 4 followed by some
robustness checks in section 5. The final sectionclades and provides an outlook for
further research.

2. Derivation of empirical model

Similar to Crépon et al. (2002) and Prskawetz et2807), we assume perfect substitutability
of workers of different typek = 0,..K® The total amount of human capitat, can be written
as:
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% Marginal productivities may differ among the diffet types of employees.



where L is the sum of the labor inpuly is the productivity of the workers taken as the
reference categoryi.«/L)=Wy denotes the share of workers of tjndyx is equal to
(A/Ao-1). Applying the approximation log(¥}x we can write (1) a$:

K K
log(L) =log(L) +1og(lo) +10gl+ X /i) =log(L) +10gllo) + Ltk - (2)

We are further following Crépon et al. (2002, ppff.y by introducing an approach that
they term the ‘simple model’ in order to reduce thenber of categoriesOwing to the lack
of appropriate data on the capital sfbek the firm level, we restrict our analysis todab
productivity defined as value added per employethafirm level and denoted lwy wherei
indicates the firm. We then estimate a multivarlatear model in which we regress log value
added per employee on the log level of human dapgadefined in equation (2) and
additional firm-specific characteristics to account for firm heterogeneity. Our reduced
model is

K
log(vj ) = const+3. Wi + X; +¢&;, 3)
1

where the subscriptdenotes the firm level.

In order to test whether the training decision diirmm has any influence on its labor
productivity, the model of Crépon et al. (2002kidended by a variable of training intensity
Ti. Our final model is

K
I0g(,) = const+ Yy W, + X, +T, +&, . (@)
1

In the empirical analysis we shall differentiateda by age, gender, educational attainment,
occupational classification and number of hourskedr(see Table 1), which is included in
the second term of equation (4). Unfortunately \@a apply only a rough classification for
hours worked into part-time versus full-time empi@nt. Firm-specific characteristio§
include the size as well as the age of the firm tledinformation whether it is a multi-plant
firm or not. Since value added is available onlyhet firm level’ our analysis is restricted to
the latter and not extended to the plant level.

3. Data

3.1. Merging procedure

We use a cross-section of employer-employee matdagal from Statistics Austria for the
year 200 The data set emerged from matching firm level daftastructural business

* This approximation will be valid as long ass rather small. In our case the approximation ieyather crude
(since x represents the sum of share variables). We follog convention in the literature and apply the
approximation that facilitates the application dingar regression.

® For details regarding the ‘simple model’ as weltlae ‘extended model’ see Crépon et al. (2002) and
Prskawetz et al. (2007) respectively.

® llmakunnas and Maliranta (2002) use a step-by-gtemedure in which they start off by including a
comprehensive set of independent variables in freiductivity estimates and show that, by applyngiore
and more limited data set (which also excludestaBpthey obtain fairly consistent results.

" We interchangeably use the term ‘firm’ or ‘entéspt to denote the unit of analysis.

8 For a more detailed description of the data amihlukes see Prskawetz and Lindh (2006).



statistics (including economic indicators of 34 375 entemsisit the end of 2001) with the
population censugincluding socio-demographic indicators of 1 568 8&mployees on 15
May 2001) of Austria.

The matched employer-employee data set is somevdigy, so that not every employee
in the population census could be assigned tavarior could every enterprise be assigned to
employees. For our analysis we assume that the hingtgprocess did not cause any
systematic bias and that the sample is represeatati Austrian industries.

In the end, the employer-employee matched datavalnot only to control for possible
firm-specific effects such as size and age of fontype of organization (e.g., multi-plant
versus single-plant firms) , but also to compare phoductivity levels of enterprises with
different age and educational structures of thueli|nleyeesl.0

As a further step, we link the matched employerdeyge dataset with the data of the
second Continuing Vocational Training Survey (CVY.SZhis survey was conducted by
Statistics Austria in 2001 and captures informatibout training decisions as well as training
efforts in Austrian firms for the year 1999. Simikurveys were carried out by all members
and candidate countries of the European Union. ddta were collected by a questionnaire
from a sample of firms randomly selected from tine fregister of Statistics Austria during
the first term of 2001. In contrast to the struatususiness survey (that is mandatory), the
firms responded voluntarily.

The purpose of this survey was to obtain some kdgrmation about the training
provided by firms for their employees. The focusehiss on continuing vocational training.
‘Continuing vocational training’ is defined as treig measures or activities, which are partly
or completely financed by the enterprise and wineard their employees who have a
working contract. Continuing vocational training aseres and activities in turn include
continuing vocational training courses (CVT cou)sesid other forms of continuing
vocational training. Thereby, training courses avents designed solely for the purpose of
providing training or vocational education takirlgge outside of the work place. For instance
this might be in a classroom or training centeremha group of people receives instructions
from teachers/tutors/lecturers for a period of tepecified in advance by those organizing the
course. The survey did not cover initial vocatiotmaining provided to apprentices and others
who have a training contract.

The CVTS2 covers NACE sections C to K plus O (ottmnmunity, social and personal
service activities} and contains selected information about trainictviies of 2 612
enterprise$® The indicators include structural data (e.g., ltotamber of employees, total
hours worked, total personnel cost, etc.), trairpoticy (e.g., whether the enterprise assesses
the skills and training needs), continuing vocadiomaining courses (e.g., type and focus of
trainings, number of employees participating inniregs, training expenditure, time spent in
training courses, etc.), other forms of continuwvarational training, and reasons not to
provide continuing vocational training at all in9g9"®

® Our data are collected from the Structural Busirsrvey (in 2001) of Statistics Austria. The Stnval
Business Statistics are produced by extrapolatiagéesults of the survey to the main part of thetAan
economy. For details of sample selection and thadof the survey as well as the extrapolation rmeisin see
Statistics Austria (2003a).

19 For details regarding the merging procedure dettevo data sets see Prskawetz et al. (2007).

1 Since the structural business survey does notrabeeNACE section O, firms of this sector drop onte we
link the CVTS2 data with the employer employee data

2 \While the questionnaire has been sent to 6 96&fi2 612 of these responded, which corresponasate of
37,8 percent.

13 For further details about CVTS2 in the Europeaiobisee EUROSTAT (2000). Findings from CVTS2 for
Austria are published in Statistics Austria (2003b)
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Since only firms with at least 10 employees arduibed in the CVTS2 we split our
sample of 34 374 firms that emerged from the merginthe structural business statistics and
the population census into one sub-sample of ‘sfiratls’ (at most 9 employees) and one
sub-sample of ‘large firms’ (at least 10 employe¥®ghile the former sample contains 17 003
firms, the latter sample comprises 17 371 firmse Bub-sample of firms employing 10
employees or more are further merged with the itrgimnnformation based on CTVS2. The
resulting sample is called ‘CVTS-firms’ and contih 889 firms that have answered the
CVTS2 survey. Since not all firms included in théTS-firm data set have provided training,
we also have a control group of firms not providingining in this new reduced sample.
Summing up, we have set up four different data: detthe ‘full sample’ that includes all the
firms — independent of the size, 2. the sample dmy includes firms with less than 10
employees (‘small firms’), 3. the sample that omlgludes firms with at least 10 employees
(large firms’) and 4. the sample that includes f@ins with at least 10 employees and
information on firm specific training ‘CVTS firms*

The merging of the employer employee data with daga of CVTS2 introduces two
different biases. Firstly, firms are observed ab tdifferent points in time. The training
activities are surveyed for 1999, whereas the emonalata are collected for 2001. When
firms disappear and henceforth drop out of the $arbptween 1999 and 2001 a so-called
‘survival-bias’ may result. Secondly, as firms regl voluntarily and were not obliged to
answer by law, a ‘selection bias’ might play an artgnt role For instance, a certain firm
might be more in favor to reply to the questionadirit offers training to its employees.

During the two years in-between the years 1999 20@il firms may undergo several
additional changes that need not necessarily int@d bias but need to be controlled for.
Firms may change size because they grow or sheittker due to changes in the market or
because of mergers, acquisitions or takeovers,oowgsg of business activities (e.g.,
maintenance of computer equipment) or splitting ilMrmally separate companies, etc. Such
developments not only alter the size of the firm &lso the structure of the workforce in
terms of age, education and other characteristitsencing productivity. However these
activities do not change the ID number of the firamd no information about mergers,
splitting etc. is included in the data set. Onlghenge in the number of employees or value
added can be observed but the reason underlyisg ttenges is unknown.

3.2. Descriptive statistics

Compared to the sample of ‘large firms’ the chagastics of the CVTS-firms sample is
rather different. Firstly, as a consequence of thwe biases described above, many
observations dropped out of the sanpl&econdly, due to several missing values in tha dat
some further firms had to be dropp8dence, the number of firms used in the analyses wa
reduced to 1 788. Thirdly, the mixture of firms terms of sectors changed remarkably.
Compared to the full sample of large firms the stafrfirms from mining and manufacturing
industries is higher while the share of firms begjog to the service industries is lower.

% For an illustration regarding the merging procedand sample size see Figure 1.

15723 firms from CVTS2 data dropped out because g not in the sample of structural businessssies.
Many observations from structural business statistiere lost, because they were not in the sanfifil&/©S2.
Due to merging the number of firms has been redtcdd389.

16 Another 634 firms dropped out because of missaiges.



Descriptive statistics (mean values and standaviatiens for selected characteristics) for
all four samples are presented in Tabfé 1.

[Table 1 about here]

Firms included in the CVTS firm sample are parielyl characterized by a much larger
workforce with 210 employees per enterprise on ayer This size effect goes along with a
higher average share of males of 68 percent (sedsitrg share of females), a higher age of
the firm (24 years on average), a larger shareufi4plant firms (46 percent on average) and
a lower share of self-employ¥dof only 1 percent as well as a poorer averageesbér
investments into fixed assets per worker. Moreotles, small firms can predominantly be
found within sector of wholesale and retail trabACE G), whereby the large (training)
enterprises are relatively strongly representetiwithe manufacturing sector (NACE D).

Also the age composition of the workforce diffecsass the four samples. Among small
firms, the youngest (below age 30) and the oldasb\e age 49) age groups are of the same
size on average with 21% each. Overall, the shhtheooldest age group in small firms is
highest among our samples. The share of prime-agkens (30 to 49 years) dominates for
each sample, accounting for more than 50% of alpleyees on average. We introduce a
further indicator regarding the distribution of thge groups within a firm by making use of
the ‘Herfindahl-Index’, which shows, that the degj&f age concentration is much higher for
small firms than for larger ones. In other wordigré are a lot of firms among those with less
than 10 employees, whose age structure is neamhplately concentrated. On the contrary,
enterprises with at least 10 employees have arrattienced age structure.

Educational levels are grouped by attainment iajdb@sic education (up to 9 years); (b)
upper-secondary education with medium skill attanmwhich includes apprenticeships and
short cycle vocational education (10 to 12 yearsabiooling); (c) upper-secondary education
with higher skill attainment, which encompassesAbstrian gymnasium and its equivalents,
such as vocational colleges (12 to 13 years ofdeig); and (d) tertiary education including
postgraduate studies, teacher training colleges Bbte medium skill upper-secondary
(referred to as ‘lower secondary education’ in thbles) education is the most prevalent
category with nearly 60%.

Obviously, the survival bias (as caused by differemings of the CVTS and the
structural business statistics together with thesae data) as well as particularly the selection
bias (caused by the fact that firms replied voltiytain the CVTS) introduce a rather
different structure of enterprises for the ‘CVT8ifs’ sample.

In the ‘CVTS firms’ sample we can measure trainimgensity by three different
indicators. The first one is the number of emplsyeained divided by the average number of
employees in a firm in 1999. A drawback of this swea is that it does not take into account
the intensity or length of the training course emypkes participated in (see Zwick 2006, p.
35). This is why we defined two further measuresraining intensity. The second indicator
is the number of hours spent in training coursegldd by the total number of hours worked
in 1999. Our third training measure is the moneyotied for training courses by a firm
relative to total personnel cost. In the averaga,fiof those who indeed provide training to
their employees (1 239 out of 1 788 firms), we cdnserve, that nearly one third of all

" For the sake of completeness we also show deiserigtatistics as well as analytical results far thll
sample.

18We group occupational affiliations into five cateigs: self-employed, white-collar workers, bluetanl
workers, apprenticeships and home workers.



employees have been trained. By contrast, theiweléime spent in training as well as the
share of training expenditures are rather neghkgibhus, within the ‘CVTS sample’ we can
distinguish between firms, which do, and firms whdo not provide any training at all (549
out of 1 788 firms).

In order to check, whether there might be a cepaitern observed, by which the training
firms can be systematically distinguished fromtie-training firms, we take a closer look at
some descriptive characteristics, which might dgegential endogeneity of training and
productivity. Besides the variations we find wheadking down the data over sectors, one
can observe the following facts for the ‘CVTS fifrsample®:

Enterprises that do not provide any training anenger (i.e. the have been on the market for
a shorter time) as compared to training firms 4@y tare characterized by a slightly older age
structure of their employees. With only 53 emplsyeses compared to 279 employees within
training firms, non-training firms are marked bgraaller firm size and are only in 39% (as
compared to 49%) of the cases designed as multit-platerprises. While they employ a
higher share of women, there is a higher sharasithlly educated employees on average
than in training firms. The gap between fewer wdgibddlar workers in relation to more blue-
collar workers is even wider for non-training thifantraining firms. Moreover, investments
into fixed assets are on a smaller scale for fittma do not provide any training to their
employees.

Non-training firms can be found more often in NAEHKconstruction) and H (hotel sand
restaurant), whereas seldom in NACE E (electrigs and water supply), G (wholesale and
retail trade) and J (financial intermediation). § liregular distribution across sectors might
also be a reason for the varying results when Imgadown the samples.

Additionally, in order to indicate firms accorditg their technology intensity, we classify
firms according to the taxonomy of O’Mahony and vak (2003) into ICT categorie®S.
Non-training firms are more often of NICTM-type m¢CT manufacturing), rather seldom of
ICTPM- (ICT producing manufacturing) or ICTUS (I@iBing services) -type, are more often
located in Lower Austria (NUTS 12) whereas lessmfocated in Upper Austria (NUTS

31! than training ones. Overall, based on the deseeiptatistics one can discover that non-
training firms are less productive on average fivams providing training.

These descriptive results are confirmed by condgai Tobit regressiéfin which we model
the relationship between the censétetbpendent variable 'share of trained employeesimvit
a firm‘, and a vector of independent variables. &#ply this regression to the sample of
'CVTS firms’. Our results indicate that firms withhigher share of elderly, belonging to the
NACE categories E (electricity, gas and water sy, 1, J and K (real estate, renting and
business activities) and located in Carinthia (NW2IL$ provide systematically more training.

With regard to the sector distribution across sasipihd (NUTS-) regions we can generally
say, that the sectors G (whole sale and retaiejradd D (manufacturing) are the most
predominant ones with a total of 8 908 and 9 48adirespectively, while the larger the firms
the more predominant is sector D - and the othgravaund. Admittedly, sector K (real
estate, renting and business activities) is redatigtrongly represented in Vienna (NUTS 13),
which is the same for sector H in Tyrol (NUTS 3B)contrast to this the sectors C (and J

9 See Appendix, Table A.2 for details.

20 Further details see Appendix, A.3.

2L For details regarding the NUTS classification Appendix, Table A.4.

22 Results are not shown here.

% The ‘share of trained employees’ lies in-betwdenlower bound 0 (for non-training firms) and theper
bound 1.



(financial intermediation)) are underrepresenteeer@ll, only 168 firms are carrying out their
business in mining and quarrying (NACE C).

4. Regression analysis

4.1. Constructing the regression equation

In Prskawetz et al. (2007) our analysis is basedhenfull employer-employee matched
sample and the influence of vocational trainingas considered. In this study we extend our
previous work by incorporating indicators of traigiintensity into our model in order to
control for training activities. We thereby testetter the hump-shaped age structure’s effect
is based on omitted variable bias and whethernthlmafiltered out by incorporating age and
training separately. As data of vocational trainigvailable only for a small proportion of
firms, part of the analysis is based on a redueetpte as described in the previous sections.
In this section we first of all present our resuhat refer to the full employer-employee
matched sample. Afterwards we show outcofme®ur three sub-samples. These encompass
small firms, large enterprises (which were suppoednswer questions on their training
behavior) and the CVTS firm sample. Analyses basethe reduced CVTS firm sample are
conducted firstly without controlling for trainingctivities and secondly in consideration of
training.

The following OLS (= ordinary least squares)-regiess are performed at the
enterprise level. We report outcomes of all estgmadnd discuss results taking into
consideration the consequences of selection anil/ets biases.

The dependent variable in all regressions is tigarithm of value added per worker,
whereas the denominator is the average number dfengin 2001 as given in the structural
business statistics. Whenever possible, the indkggrvariables are taken from the structural
business statistics as well. While several socialgaphic variables, such as age and
educational level (both measured as shares), loave taken from the set of workers that was
matched with the 2001 census, we took our indisadbitraining activities from CVTS2. The
fact that we could not match all of the workers liepthat some of the independent variables
are based on a sample that is smaller than the emuofbwvorkers in the structural business
statistics. The results of the estimates are pteden Table 2. It includes regression results
for the full employer-employee matched sample (coiR2), as well as for the two samples
subdivided into small (column 3) and large (colugnfirms and the further reduced sub-
sample of CVTS firms that provided an answer on@NE'S survey. Within the latter sub-
sample we present two models, one where we exdtadeng variables (column 5) and one
where we control for training variables (columnsafd 7). The regression coefficients
presented in the subsequent tables indicate thgimaheffect of an increase in the respective
share, assuming that the omitted share adjusts.

[Table 2 about here]

For every sample value added per worker is regtessghree age-share variables, the
Herfindahl index, four educational-share variabthe,share of gender, firm-specific variables
such as the logarithm of the size of the firm @nis of the number of employees and
measured by a continuous variable), the logarithimthe firm's age (measured by a
continuous variable), whether or not it is a mplant firm (coded as a dummy variable) and
the logarithm of the level of investment (in tarigibssets). A further set of variables contains
the share of workers in various occupations as aglthe share of part-time workers, nine
NACE-categories as well as nine regional dummiet/T8-categories) for Austria. As
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reference categories we chose the share of primeé-agrkers, the share of basic-educated
workers, the share of male employees as well ashhees of blue-collar workers, full-time
workers, NACE D (manufacturing) and NUTS 34 (Vobarg). The training variable is added
for the CVTS firms onl§.

4.2. Estimating productivity effects of the employe es’ age structure -
controlling for training at the firm level

We find a hump-shaped pattern of the age strucumpact on a firm’s value added that
seems to weaken for larger sized firms. The hungpeth pattern is significant on the 1%-
level for the smaller firms. That is, firms wheleetshare of young (or old workers) increases
(and the share of prime-age workers adjusts) bgrtemtage point, exhibit on average 0.14
percent (0.19 percent) less productivity. To catilthe effect of an increase in the share of
old workers, assuming that the share of young werkeljusts, one can take the difference
between the two coefficients. Moreover, the Herdinldndex is negatively significant, which
means, that firms with a higher degree of concéotraregarding its workforce age
composition suffer from significantly lower laboragluctivity (-0.54). This corresponds to
the idea of complementary between workers of dffierage groups, e.g., senior workers
instructing beginners. For the ‘CVTS sample’ theults are different. The hump-shaped
pattern of the age variables completely disappaadsthe age concentration within a firm
does not matter anymore. This finding is irregasslef whether we control for training or not
(columns 5 and 6). Thus, the differences in thaltesould partly reflect the influence of the
selection bias. In the 'CVTS sample’ firms are oldad especially larger on average than in
the sample of large firms, and the structure ofneauic sectors is different as well. These
three factors seem to be the driving forces thaledy the changing results w.r.t. the age
composition of the workforce. The diminishing impadf the hump-shaped age structure
already becomes apparent in column 4 (the samplargé firms), where — although the
coefficient for the youngest age groups even gre@<?2) and is still significant on 1%-level
— the coefficient for the oldest age groups becoratt®er small (-0.11) and is only significant
at 10%-level. Moreover, the Herfindahl index is mdeower (-0.19) for this sample compared
to the small firms.

With regard to education we find that — relativéo&sic education — an increase in the
share of tertiary, upper-secondary education wghdr skill attainment, and upper-secondary
education with medium skill attainment positivef§jeats productivity in all samples. The
positive effects of all three categories of eduwmatre highly significant.

Compared to the share of males an increasing sliaemen is associated with decreasing
labor productivity throughout, which might be doethe fact that females often tend to work
part-time. Unfortunately we are not able to contoolhours worked, but included share of
part-time work, which is significantly negative falt samples as well.

Regarding firm-specific characteristics we can olesethat — besides the size — the age of the
firm plays a more important role for small firmshereas being a multi-plant firm has a
negative coefficient and is more important for &r§irms. Apparently, much more multi-

plant firms can be found within the ‘large firmiivestments matter positively and to the
same extent for all firms.

24 We only show the result emanating from a regressio‘the share of employees taking partin CVT
activities’, as making use of the other two tragnmeasures instead does not alter our conclusions.



While a rising share of self-employed persons gtentices leads to decreasing
productivity, an increase in white-collar workemsmpared to blue-collar workers is
positively associated with productivity at the fitevel.

As already mentioned the share of part-time em@sy®s a significantly negative impact on
productivity for firms of any size as compared ud-fime employees. Due to individual fixed
costs part-time workers are relatively more expengr firms than full-time workers.

The sector affiliation of a firm as well as its &ion within Austria should obviously be
considered, as we nearly exclusively find signiftceoefficient for the respective dummy
variables. While the pattern within the sectomatber mixed, all regional dummies show up
a negative coefficient in reference to the mostteresAustrian state Vorarlberg (NUTS 34).

For the last model we extend the econometric sbyupdding an indicator for training
intensity in 1999, namely the share of workersnidi in relation to the total number of
employees. The influence of vocational trainingiguout to be positive and clearly significant
as long as we do not control for the sector affdia of the firm, i.e. as long as we do not
include the sector dummies (see column 7). FirsHis means that the higher the training
intensity in 1999, the higher the labor producivit 2001 But, secondly, the effect from
training on productivity clearly depends on the NACategory, to which the respective
enterprise belongs.

Overall, the educational level and the sector iaffdn provide the largest contribution in
explaining productivity at the firm level in termsf (adjusted) R2. The strong impact
emanating from sector dummies can usually be trhee# to systematic and technologically
determined differences of labor intensity and lalpsoductivity regarding production

processes between the sectors.

Additionally, we tried to control for potential emgeneity of the age structure within an
enterprise by using an instrumental variable (I@pr@ach, which has not led to the desired
effect as we were lacking an appropriate instrumgmé regressions regarding ‘CVTS firms’
(columns 5 and 6) have also been analyzed makidi@ual use of the two-step ‘Heckman’
procedure to correct for the selection bias, whatdo did not alter our results decisively.
Moreover, implementing an interaction coefficient age and training, i.e. including
‘age*training’ as an additional independent varaldoes not lead to any significant result, so
that we feel impelled to exclude the possibilityaofy combined effect.

5. Robustness checks

In order to verify the robustness of our resultsrfrthe regression analysis, we perform
several checks. Firstly, we choose a different Sine (in terms of the number of employees)
to distinguish between ‘small’ and ‘large’ firmgc®ndly we use another index to control for
the age concentration within a firm, thirdly we foem the regression analysis for each sector
separately and fourthly, we raise the number ofgagaps by choosing smaller age intervals.

% The time difference between occurrence of trairing observation of productivity is two years axeéd by
the survey dates. However, two years might be asji$ée time interval for training efforts to becomféective
in terms of productivity progression.
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5.1. ‘Small’ vs ‘large’ firms

As compared to our threshold level of 10 employteadistinguish between small and large
firms, we alternatively chose 50 employees as ltieerative threshold. The aim is, to check,
whether our results are firstly, robust with regera@hoosing this borderline between small
and large firms and secondly, whether our currestlts are in line with our former study
where we also applied a threshold level of 50 eyg#s to distinguish between small and
large firms (see Prskawetz et al. 2007).

It turns out that the hump-shaped influence ofra’é age structure on its productivity as well
as the Herfindahl index are still strongly sigradint (on 1%-level) for ‘small’ firms, while this
pattern disappears for ‘large’ firms. Solely theiggest age groups still has a significantly
negative coefficient. Thus, the results from odoustness check regarding the ‘small’ firms is
consistent with the results from Prskawetz et26107). In contrast to that, the significance for
our ‘large’ firm sample depends on the threshalel ¢he number of employees) chosen that
distinguishes between small and large firms. Stheesample size of large firms shrinks the
larger we set this threshold, statistical signifioais also less likely for those firms.

5.2. Index of age concentration

Analogously to Prskawetz and Fent (2007) we makeofigin alternative index to measure
the age concentration within a single firm, i.e.swdtch from the Herfindahl index (wheire
denotes a certain age grodypits overall number ana the share of age group i):

N

23
s———x1

Qa)?

i=1

Wl

to the so-called ‘dissimilarity index’ (wher;e identifies the actual share of age growmdx
denotes the share in case of a uniform age distitu

1 - 2
(o Xi—X |)<—.
ZZ‘(l ) 3

While the hump-shaped age pattern and the indermdentration - using the Herfindahl

index - are slightly significant (on 10%-level) ftarge’ firms, this is not the case anymore
using the dissimilarity index. As indicated in Fig, for higher orders of concentration — as
typically characteristic for ‘small’ firms - botimdices cover the same range (corresponding to
an interval of2/3) though the absolute scale differs. In the ardawér age concentration the
curve is not linear, i.e. the dissimilarity indexmore sensitive for low concentration — as
typically characteristic for ‘large’ firms. Howevesignificance for the oldest age group as
well as the index itself disappears.

5.3. Firms separated per sector

Against the background of a varying distributiortleé concentration index across sectors,
systematic differences of technology and the awesgnthat the impact of training on
productivity is sector-dependent, we applied owlysis to each sector for every sample,
which yields9 sectors * 5 samples = 45 regressio@$ course, we now run into trouble due
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to sample size problems for some sectors, as weliwti-collinearity, which especially holds
for NACE J (financial intermediation). Moreovergtemaller the ‘overall’ sample, the weaker
is statistical significance (of hump-shape and @gecentration) over sectors. While the
hump-shape as well as the age concentrationlisigtiificant for sectors D, F, H, K for ‘all’
firms, the age variables in sector F get insigaiifiicfor ‘small’ firms, while only in sector F

the age variables are significant for ‘large’ fict®r the ‘CVTS’ firms sample troubles
regarding multi-collinearity are severe and for training’ sample even the F-test becomes
insignificant for some sectors. Overall, we canestthat the outcome regarding age structure
effects is very heterogeneous across sectorsasanly potential effect on the macro-
economic aggregate should depend on the sectatigtelas a whole.

5.4. Age groups

Finally, in order to check, whether the hump-shapgel pattern can be confirmed for those
samples, where it already turned out to be sigaiticwhen we even refine the age structure’s
classification, we switch from three (15 to 29 yw &0 to 49 years and 50+ years) to the
following five age groups: 15 to 29 years, 30 toy8ars, 40 to 49 years, 50 to 59 years and
60+ years.

For ‘all firms’ the hump-shape is conserved, wiitilpeaks in the age group of the 30 to 39
year old employees. Thereby, the significance efdbefficient varies between 1%- and 5%-
level, while it is even insignificant for one agegp (50 to 59 years). Also the Herfindahl
index is negative and strongly significant. The sapplies to ‘small firms’. Even for ‘large’
firms we can observe a significant and negativdfioient for the youngest (1%-level) as
well for the oldest (10%-level) age group, whicmstitute the hump-shape, while the two
other age groups loose their impact. This is cegsisvith our former results as significance
for the ‘large’ firm sample has always been the kestone. The age concentration is still a
significantly negative factor of determining a fieabor productivity. No significance of
any age coefficient — except for the youngest agam- can be found for ‘CVTS firms’.

6. Conclusions

Summing up the results of our analysis, we findnaukaneous, negative productivity effect
of the share of young workers (29 years and yoyraget old workers (50 years and older) on
labor productivity, which is consistent with ourepious studies, in samples of small as well
as in samples of large firms. Only in a sub-sam@leCVTS firms, which consists of
enterprises that participated in the Continuousa#ooal Training Survey, we are not able to
find any significant effects of the workforce’s aga productivity. The latter result is
independent whether we control or do not contral tfraining variables. Obviously this
outcome is due to a ‘selection effect’. Alreadyhitthe sample of large firms the oldest age
group looses significance. Since the CVTS firm sanponly a sub-sample of the sample of
large firms (with the average firm being even laygbe fact that age variables loose their
significance in the CVTS sample is not surprising.

We use three different indicators for training imdty, namely the share of employees
trained in relation to the total number of emplagetle share of time spent in trainings in
relation to the total working time and the shareempenditure for trainings in relation to
personnel costs. Independently of the specificcatdir we used, the influence of vocational
training turns out to be significantly positivelaag as we do not include the sector dummies.
Put differently, the higher the training intensity1999, the higher the labor productivity of a
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firm in 2001. This effect is invalidated as soonvees control for a firm’s sector affiliation,
which indicates, that the positive effect emanafirogn training is different from sector to
sector.

For educational shares we found that the sharpmémrsecondary education with medium
skill attainment, upper-secondary education witfhbr skill attainment and tertiary education
increase productivity.

As we have indicated throughout the text, our tesuted to be interpreted with caution
because of several reasons. Firstly, we cannotaldot endogeneity of the regressors within
our cross-sectional data set. Moreover, the timg @aour training data (1999) and the
employer-employee matched data (2001) is notewoRegent literature shows, that there is
a time gap between the implementation of trainictivdies and its positive impact on value
added. (Moreover, there might even be a negatipaatnwithin the year, when training takes
place.) In order to account for potential endoggnef training we would need data of the
same year (1999) or even earlier. Since appropdiate are not available it is not possible to
implement an instrumental variable approach inggrd.

Secondly, our sample suffers from survivor bias aeléction bias. The survival bias is
caused by different timings of the CVTS and theictiral business statistics together with
the census data while the selection bias is camgdite fact that firms reply in the CVTS was
voluntarily. Both biases introduce a rather difféaregeduced sub-sample’ (‘CVTS firms’) as
compared to the complete sample of our previoudiestand may distort our results.

Further research might address the identificatidn determinants influencing the
employment of older workers in Austria, since a#sfirm’s workforce is not exogenously
given, but determined endogenously by the firmfits@r its management respectively.

Currently the construction of a panel is not pdssitecause the population census is
conducted by Statistics Austria only every ten geand information on the plant-level
identifier number for each person interviewed ie ttensus is exclusively available in the
2001 version. (Structural business statistics amses data can be merged only by using this
indicator.) Thus, we aim at going one step furtiéo detail with our analysis by hopefully
being able to use panel data in the future.

In conclusion, our question raised at the beginringhether the hump shaped age profile
on firm productivity is robust once we control fwaining variables - cannot be answered
with the data set we currently have available. Tbenp shaped age profile already looses
significance once we restrict our regressions ¢oGN'TS firms sample only — independent on
whether we control for training or not. Howeverr oesults indicate that training is positively
related to firm level productivity. Training mayettefore be a valid tool to hold up or even
increase firm level productivity when the workfor@ges.
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Table 1: Descriptive statistics - determinantsroidpictivity in 2001

employer-employee

Jariables matched sample small’ firms large’ firms CVTS' firms
standard standard standard standard
mean mean mean mean
dev. dev. dev. dev.
sample size (in no. of firms) 34 374 17 003 17 371 1788
firm characteristics
value added per worker (in TEUR) 53.05 523.76 53.71 735.58 52.40 115.07 54.86 53.01
size of firm (in persons employed) 46.65 393.27 3.75 2.46 88.63 549.98 209.81 1270.97
age of firm (in years) 15.83 15.77 12.97 12.45 18.57 17.98 23.78 22.35
multiplant (0, 1) 0.20 0.40 0.08 0.27 0.32 0.47 0.46 0.50
investment in fixed assets per worker (in TEUR) 17.26 478.64 22.47 659.04 12.20 172.34 9.52 32.59
sector affiliation
NACE C (mining and quarrying) 0.00 0.07 0.00 0.07 0.01 0.07 0.02 0.15
NACE D (manufacturing) 0.26 0.44 0.18 0.39 0.33 0.47 0.55 0.50
NACE E (electricity, gas and water supply) 0.01 0.08 0.01 0.08 0.01 0.08 0.02 0.15
NACE F (construction) 0.13 0.34 0.09 0.29 0.17 0.38 0.10 0.30
NACE G (wholesale and retail trade;...) 0.27 0.45 0.33 0.47 0.22 0.41 0.13 0.33
NACE H (hotels and restaurants) 0.09 0.29 0.13 0.37 0.05 0.22 0.04 0.19
NACE | (transport, storage and communication) 0.05 0.22 0.04 0.20 0.06 0.24 0.05 0.23
NACE J (financial intermediation) 0.02 0.15 0.02 0.17 0.02 0.13 0.05 0.21
NACE K (real estate, renting and business activities) 0.16 0.36 0.18 0.39 0.13 0.34 0.05 0.21
region
nuts 11 (Burgenland) 0.03 0.17 0.03 0.18 0.03 0.16 0.03 0.17
nuts 12 (Lower Austria) 0.16 0.37 0.16 0.36 0.17 0.37 0.17 0.38
nuts 13 (Vienna) 0.21 0.41 0.20 0.40 0.22 0.41 0.19 0.40
nuts 21 (Carinthia) 0.07 0.25 0.07 0.27 0.06 0.23 0.05 0.22
nuts 22 (Styria) 0.14 0.34 0.14 0.35 0.13 0.33 0.13 0.34
nuts 31 (Upper Austria) 0.16 0.37 0.14 0.34 0.18 0.39 0.20 0.40
nuts 32 (Salzburg) 0.08 0.27 0.08 0.28 0.08 0.27 0.07 0.25
nuts 33 (Tyrol) 0.10 0.30 0.11 0.31 0.09 0.28 0.10 0.30
nuts 34 (Vorarlberg) 0.06 0.23 0.06 0.24 0.05 0.23 0.06 0.24
training intensity
share of trained employees in 1999 - - - - - - 0.22 0.25
share of time spent in trainings in 1999 - - - - - - 0.003 0.006
share of training expenditure in 1999 - - - - - - 0.005 0.006
employee-characteristics
proportion of employees
aged under 30 (‘young’) 0.26 0.22 0.21 0.25 0.32 0.16 0.28 0.13
aged 30 to 49 (‘prime-aged’) 0.56 0.25 0.58 0.33 0.54 0.14 0.56 0.11
aged over 49 (‘old") 0.18 0.22 0.21 0.29 0.15 0.10 0.16 0.09
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Herfindahl index (of age concentration)
proportion of

basic education

lower secondary education

upper secondary education

tertiary education
proportion of

male employees

female employees
proportion in occupation

self-employed

white collar

blue collar

apprenticeship

home worker
proportion of

part-time

full-time

0.57

0.23
0.58
0.13
0.06

0.61
0.39

0.21
0.38
0.37
0.05
0.00

0.13
0.87

0.22

0.22
0.28
0.20
0.16

0.31
0.31

0.32
0.34
0.33
0.10
0.04

0.21
0.21

0.68

0.22
0.58
0.14
0.07

0.56
0.43

0.39
0.34
0.24
0.03
0.00

0.16
0.84

0.25

0.27
0.35
0.25
0.19

0.35
0.35

0.36
0.36
0.30
0.09
0.02

0.25
0.25

0.47

0.25
0.57
0.13
0.05

0.66
0.34

0.03
0.42
0.49
0.06
0.00

0.11
0.89

0.09

0.16
0.19
0.13
0.11

0.26
0.26

0.05
0.32
0.31
0.10
0.06

0.16
0.16

0.45

0.27
0.59
0.11
0.04

0.68
0.33

0.01
0.37
0.56
0.05
0.01

0.09
0.91

0.07

0.15
0.16
0.11
0.06

0.26
0.26

0.02
0.28
0.28
0.08
0.10

0.15
0.15

Source: matched employer-employee data set, ownlatibns
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Table 2: Explaining labor productivity (= In (valaelded per worker)) in 2001

variables ‘all firms’ 'small firms’ ‘large firms’ 'GVTS firms’ excl. training 'CVTS firms’ incl. training 'CVTS firms’ excl. NACE
coefficient s.e. coefficient s.e. toefficient s.e. coefficient  s.e. coefficient s.e. oefficient s.e.
share of trained employees - - - - - - - - 0.08 0.058 0,16*** 0,059
proportion of employees
aged under 30 -0.22%** 0.025 -0.14%** 0.034 -0.42%** 0.044 -0.23 0.185 -0.23 0.185 -0,42** 0,188
aged 30 to 49 (refer. categ.) - - - - - - - - - - - -
aged over 49 -0.16*** 0.021 -0.19%** 0.027 -0.11* 0.066 -0.04 0.251 -0.02 0.251 -0,00 0,258
Herfindahl index -0.40*** 0.028 -0.54*** 0.038 -0.19%** 0.065 0.06 0.288 0.07 0.288 -0,05 0,296
proportion of
basic education (refer. categ.) - - - - - - - - - - - -
lower secondary education 0.10*** 0.021 0.07** 0.028 0.25*** 0.037 0.46*** 0.116 0.45%** 0.117 0,47*** 0,120
upper secondary education 0.28*** 0.029 0.21*** 0.038 0.63*** 0.055 0.92%** 0.198 0.90*** 0.20 1,39%** 0,191
tertiary education 0.35*** 0.036 0.26*** 0.047 0.79*** 0.063 1.00%** 0.268 0.96*** 0.270 1,03*** 0,271
proportion of
male employees (refer. categ.) - - - - - - - - - - - -
female employees -0.35*** 0.017 -0.35%** 0.024 -0.26*** 0.024 -0.33*** 0.071 -0.32%** 0.071 -0,25%** 0,068
In (size of firm) -0.03*** 0.004 -0.23*** 0.015 -0.01 0.005 0.02 0.013 0.01 0.013 -0,00 0,013
In (age of firm) 0.05*** 0.004 0.07*** 0.008 0.04*** 0.005 -0.01 0.013 -0.01 0.013 -0,00 0,013
multiplant -0.05*** 0.012 -0.03 0.026 -0.06*** 0.011 -0.05* 0.029 -0.05* 0.029 -0,04 0,029
In (investment) 0.03*** 0.001 0.04*** 0.001 0.03*** 0.001 0.04*** 0.004 0.04*** 0.004 0,05*** 0,004
proportion in occupation
self-employed -0.65*** 0.024 -0.82%** 0.037 -1.47%** 0.106 -1.15** 0.567 -1.18** 0.567 -1,54%** 0,583
white collar 0.54*** 0.019 0.49*** 0.31 0.38*** 0.025 0.22%** 0.078 0.21%** 0.078 0,16** 0,071
blue collar (refer. categ.) - - - - - - - - - - - -
apprenticeship -0.72%** 0.052 -0.45%** 0.086 -0.56*** 0.062 -0.92%** 0.214 -0.93*** 0.214 -0,95%** 0,217
home worker 0.71*** 0.102 0.24 0.384 0.31%** 0.089 0.23 0.157 0.24 0.157 0,57*** 0,149
proportion of
part-time -0.71%** 0.022 -0.67*** 0.031 -0.76*** 0.033 -0.72%** 0.104 -0.72%** 0.104 -0,76*** 0,10
full-time (refer. categ.) - - - - - - - - - - - -
sector affiliation
NACE C 0.45*** 0.061 0.57*** 0.106 0.37*** 0.064 0.30%** 0.087 0.30%** 0.087 - -
NACE D (refer. categ.) - - - - - - - - - - - -
NACE E 0.60*** 0.063 0.53*** 0.119 0.55%** 0.063 0.54%** 0.091 0.53*** 0.092 - -
NACE F 0.12%** 0.015 0.25*** 0.029 0.06*** 0.015 -0.04 0.047 -0.03 0.047 - -
NACE G -0.14** 0.013 -0.10%** 0.022 -0.15%** 0.015 -0.23*** 0.047 -0.23*** 0.047 - -
NACE H -0.15%** 0.018 -0.11%** 0.028 -0.17%** 0.024 -0.16** 0.075 -0.15** 0.075 - -
NACE | -0.19%** 0.021 -0.25** 0.039 -0.14%** 0.021 -0.08 0.058 -0.08 0.058 - -
NACE J 0.03 0.032 -0.14%** 0.049 0.34x** 0.040 0.48*** 0.082 0.47*** 0.083 - -
NACE K -0.09*** 0.016 -0.07** 0.027 -0.08*** 0.019 0.04 0.069 0.04 0.069 - -
region
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nuts 11 -0.16%** 0.030 -0.16%** 0.049 -0.18*** 0.035 -0.08 0.092 -0.08 0.092 -0,15 0,095
nuts 12 -0.117%*=* 0.021 -0.13%** 0.035 -0.13%** 0.023 -0.167%** 0.062 -0.16%** 0.062 -0,19%** 0,064
nuts 13 -0.07*** 0.021 -0.05 0.035 -0.15%** 0.023 -0.13** 0.063 -0.13** 0.063 -0,21%** 0,064
nuts 21 -0.10%** 0.025 -0.10** 0.040 -0.14%** 0.028 -0.21%** 0.081 -0.21%** 0.081 -0,23*** 0,083
nuts 22 -0.13%** 0.021 -0.12%** 0.035 -0.17%** 0.024 -0.16** 0.066 -0.16** 0.066 -0,17** 0,068
nuts 31 -0.06*** 0.021 -0.06 0.036 -0.09*** 0.023 -0.15** 0.060 -0.15%* 0.060 -0,18*** 0,062
nuts 32 -0.03 0.023 -0.03 0.039 -0.06** 0.026 -0.04 0.072 -0.04 0.072 -0,08 0,074
nuts 33 -0.06*** 0.023 -0.08** 0.037 -0.05* 0.025 -0.06 0.066 -0.06 0.066 -0,08 0,068
nuts 34 (refer. categ.) - - - - - - - - - - - -

constant 4.02%** 0.038 4.36%** 0.064 | 3.85*** 0.063 3.67%** 0.234 3.68*** 0.234

adjusted R2 0.29 0.25 0.26 0.35 0.35 0,30

F-test 426.31*** 167.60%** 182.26*** 30.78*** 29.92%** 32,04**

no. of observations (used) 32 846 15991 16 855 1788 1788 1788

Source: matched employer-employee data set, ownlatibns

Note": s.e. = standard error

Noté?: *** significant at 1%-level. ** significant at 5%evel. * significant at 10%-level
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Figure 1: Merging procedure

CVTS firms
L all firms
Censuis statistics Shruchural business
(2001) l l statigtics (2001)
Lirking process
(SAS]

Employer emplovee data set (2001)
17.371 large firms + 17.003 small firms = 34.374 firms
(=10 employees) (<10 employees)
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Figure 2: Indices of age concentration acrosditatls’
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Appendix

Table A.1: NACE categories

Code

Elements

Agriculture, hunting and forestry

Fishing

Mining and quarrying

Manufacturing

Electricity, gas and water supply

Construction

Wholesale and retail trade; repair of motor velsictaotorcycles and personal and household ga

Hotels and restaurants

Transport, storage and communication

Financial intermediation

Real estate, renting and business activities

Public administration and defence; compulsory d@saurity

Education

Health and social work

Other community, social and personal service diivi

Activities of households

QO U|oZIZ2rM | X~ T |TjommOoO|T >

Extra-territorial organizations and bodies

Source: Statistics Austria (2007a)
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Table A.2: Descriptive statistics — training firws non-training firms

variables training firms non-training firms
mean standard mean standard
dev. dev.
sample size (in no. of firms) 1239 549
firm characteristics
value added per worker (in TEUR) 59.55 58.46 44.29 35.79
size of firm (in persons employed) 279.14 1521.12 53.35 71.10
age of firm (in years) 25.10 23.84 20.81 18.21
multiplant (0. 1) 0.49 0.50 0.39 0.49
investment in fixed assets per worker (in TEUR) 10.76 35.43 6.70 24.81
sector affiliation
NACE C (mining and quarrying) 0.02 0.14 0.03 0.18
NACE D (manufacturing) 0.53 0.50 0.59 0.49
NACE E (electricity. gas and water supply) 0.03 0.17 0.01 0.07
NACE F (construction) 0.09 0.28 0.13 0.34
NACE G (wholesale and retail trade;...) 0.14 0.35 0.10 0.30
NACE H (hotels and restaurants) 0.03 0.16 0.06 0.24
NACE | (transport. storage and communication) 0.06 0.24 0.04 0.20
NACE J (financial intermediation) 0.06 0.24 0.01 0.09
NACE K (real estate. renting and business activities) 0.05 0.22 0.03 0.17
region
nuts 11 (Burgenland) 0.03 0.17 0.03 0.17
nuts 12 (Lower Austria) 0.16 0.37 0.20 0.40
nuts 13 (Vienna) 0.19 0.39 0.21 0.40
nuts 21 (Carinthia) 0.05 0.22 0.04 0.20
nuts 22 (Styria) 0.13 0.34 0.13 0.34
nuts 31 (Upper Austria) 0.21 0.41 0.17 0.38
nuts 32 (Salzburg) 0.07 0.25 0.07 0.26
nuts 33 (Tyrol) 0.09 0.29 0.11 0.31
nuts 34 (Vorarlberg) 0.07 0.26 0.04 0.20
training intensity
share of trained employees in 1999 0.31 0.25 - -
share of time spent in trainings in 1999 0.005 0.007 - -
share of training expenditure in 1999 0.008 0.012 - -
employee-characteristics
proportion of employees
aged under 30 (‘young’) 0.28 0.13 0.28 0.15
aged 30 to 49 (‘prime-aged’) 0.56 0.10 0.55 0.13
aged over 49 (‘old’) 0.16 0.08 0.17 0.11
Herfindahl index (of age concentration) 0.45 0.06 0.46 0.08
proportion of
basic education 0.25 0.14 0.31 0.15
lower secondary education 0.59 0.16 0.59 0.17
upper secondary education 0.12 0.12 0.08 0.08
tertiary education 0.04 0.07 0.02 0.04
proportion of
male employees 0.69 0.25 0.64 0.28
female employees 0.32 0.25 0.36 0.28
proportion in occupation
self-employed 0.01 0.02 0.02 0.03
white collar 0.41 0.29 0.27 0.23
blue collar 0.52 0.28 0.65 0.24
apprenticeship 0.05 0.07 0.06 0.09
home worker 0.02 0.12 0.01 0.07
proportion of
part-time 0.09 0.14 0.10 0.16
full-time 0.91 0.14 0.90 0.16

Source: matched employer-employee data set. ownlagibns
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A.3: ICT Taxonomy

ICT Producing — ManufacturingOffice machinery (30); Insulated Wire (313); Blenic
valves and tubes (321); Telecommunication equipr{@22); Radio and television receivers
(323); Scientific instruments (331).

ICT Producing — Service€ommunications (64); Computer & related actiat{&2).

ICT Using — Manufacturing Clothing (18); Printing & publishing (22); Mechaal
engineering (29); Other electrical machinery & appas (31 without 313); Other instruments
(33 without 331); Building and repairing of shipsdaboats (351); Aircraft and spacecraft
(353); Railroad equipment and transport equipmeat {352 and 359); Furniture,
miscellaneous manufacturing; recycling (36 and 37).

ICT Using — ServicesNholesale trade and commission trade, exceptaibmvehicles and
motorcycles (51), Retail trade, except of motoriekels and motorcycles; repair of personal
and household goods (52); Financial intermediatexgept insurance and pension (65);
Insurance and pension funding, except compulsariaksecurity (66); Activities auxiliary to
financial intermediation (67); Renting of machine® equipment (71); Research &
development (73); Legal, technical & advertising{%o 743).

Non-ICT Manufacturing Food, rink & tobacco (15 and 16); Textiles (1Tgather and
footwear (19); Wood & products of wood and cork){2Bulp, paper & paper products (2);
Mineral oil refining, coke & nuclear fuel (23); Gimécals (24); Rubber & plastics (25); Non-
metallic mineral products (28); Motor vehicles (34)

Non-ICT ServicesSale, maintenance and repair of motor vehiclerantbrcycles; retail sale
of automotive fuel (50); Hotels & catering (55)jdnd transport (60); Water transport (61);
Air transport (62); Supporting and auxiliary traadpactivities; activities of travel agencies
(63); Real estate activities (70); Other businesividies, nec (749); Public administration and
defense; compulsory social security (75); Educafg®); Health and social work (85); other
community, social and personal services (90 to $)yate households with employed
persons (95); Extra-territorial organizations andibs (99).

Non-ICT Other Agriculture (01); Forestry (02); Fishing (05); Ming and quarrying (10 to
14); Electricity, gas and water supply (40 and €lgnstruction (45).
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Table A.4: NUTS categories

Code Elemente

AT11 Burgenland

AT12|Lower Austria

AT13Vienna

AT21 |Carinthia

AT22|Styria

AT31 Upper Austria

AT32 Salzburg

AT33 Tyrol

AT34 \Vorarlberg

Source: Table based on Statistics Austria (2007b)



