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ABSTRACT

Determinants of Employer-Provided Further Training:
A Multi-Level Approach

We analyse the influence of regional determinants on the decision of employers to provide
within-firm further training. We estimate the effects of the regional population density, the
unemployment rate and the regional concentration of an industry against the background of
several determinants of further training at the establishment level. To account for the
clustered and longitudinal structure of our data — with annual observations of firms and firms
nested within regions — we apply multi-level random effects logit models. Our empirical
analysis is based on the IAB-Establishment Panel 2001 to 2007.
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1.Introduction

In the light of the Lisbon strategy, which aims at making of Europe the most competitive and
productive region of the world, the number of establishments financing a further training
course or releasing employees for participation in measures is of particular interest, because
of the productivity gains associated with the formation of human capital (Bassanini et al.,
2005). However, certain groups of employees as older persons, single mothers and migrants
as well as small and medium sized companies participate less than the large ones in
continuing training. In regions with a relatively high unemployment rate the participation of
firms in further training seems to be lower due to the availability of qualified workers from the
unemployment stock, whereas with regard to the regional population density the positive
effect of the physical proximity of employees and firms is reduced by the negative effects
caused by higher wages, more turnover and also more poaching. Thus the effect of regional

population density remains unclear from a theoretical point of view.

In this paper, we assess the effect of both the regional population density, the unemployment
rate and the regional concentration of industry against the background of several
determinants of further training at the establishment level. Previous studies include Brunello
and De Paola (2008) and Brunello and Gambarotto (2007) for Italy and the U.K.. These
studies find a negative correlation between economically denser regions and further training.
However, the institutional background and the proportion of establishments financing a
further training course or releasing employees for participation in measure are quite different
in Germany (Brunello / De Paola, 2008, 128). The only study for Germany by Bellmann and
Leber (2005) finds a positive correlation between population density and further training. The
study is based on an analysis of the IAB-Establishment Panel 2001 and 2003. In our study

we use the same data and extend the observation period from 2001 to 2007.

From a methodological point of view multi-level approaches are adequate allowing the
separation of the effects at the establishment and the regional level. To our best knowledge,
there is no earlier study in which a multi-level and panel econometric approach is used to
investigate the regional effects on employer-provided further training. Since the number of
establishments interviewed in our survey is well above 15,000 each year, the regional

variation within approximately 150 labour market regions is quite large.

The paper is organized as follows: In Section 2 we discuss the hypotheses and related
research studies, especially the previous empirical analyses pertaining to the regional

unemployment and population density on employer-provided further training. In Section 3 we



specify the econometric model and describe the data basis. Section 4 presents the empirical

results and section 5 contains a summary and research perspective.

2. Theoretical Approach and Related Research Studies

As a starting point to explain establishment-level training activities it is useful to refer to the
human capital theory (Becker, 1964). A decisive element of this theoretical approach is the
distinction between specific and general human capital. Whereas the employer and his
employees share both the costs and returns of specific training, in the case of complete
competition it is not worthwhile for firms to invest in general or transferable human capital
because they have no guarantee that employees who have received general training will
remain in the firm once they have completed their training. If the trainees leave, the firm can
no longer benefit from the increase in productivity as a result of training and bears only its
costs. Thus, investment in general human capital is only worthwhile for firms if the trainees
are paid wages after completion of training which are lower than their productivity, and thus a
margin can be realized. The new training literature discusses several reasons for this type of
remuneration leading to a compressed wage structure in which, as skill increase, wages
grow less quickly than productivity (Acemoglu / Pischke, 1998, 1999a, 1999b, Bassanini et
al., 2005). In contrast to the human capital theory Acemoglu and Pischke discuss the case
that because of the existence of mobility costs the individual's elasticity of labour supply with
respect to an outside wage offer is less than infinity. Costs can be avoided as a result of
lower staff turnover and if trainees remain for a relatively long period in the firm — with the
additional advantage to save screening costs (Franz / Soskice, 1995). Therefore, the
establishment’s location is of importance, because the mobility costs and poaching differ
according to the regional population density. The denser a region is in which the
establishment is located, the higher is the probability that a trained employee leaves the
training firm: “In Silicon Valley, a trained employee can just walk down the street and pick up
a new and better paid job. If competitors are located far away, however, it takes a long walk
to locate a better job, and some workers may be discouraged by the expected mobility
costs.” (Brunello / Gambarotto, 2007, 2). Mobility costs tend to decrease the establishments’

willingness to finance further training the denser the establishment'’s location is.

On the other hand a denser local labour market can increase the establishment’'s benefits
associated with further training and the incentive to finance these activities: Positive external
effects may arise from regional “labour pooling” (Brunello / Gambarotto, 2007 and Brunello /
De Paola, 2008). They argue that establishments which are located in the same region can
exchange ideas and information and develop solutions to common problems. Regional

economic studies demonstrate the positive effect of physical proximity on the diffusion of



innovations and spillover of knowledge (Krugman, 1991). Especially the exchange of implicit
knowledge depends on personal communications and networks, which are easier to develop
and to sustain in geographic proximity. Regional density seems to be very relevant within the
same industry. In this sense the advantages — identified by authors such as Marshall (1920),
Arrow (1962) and Romer (1986) — which accrue to firms locating near other producers in the
same industry is that geographic proximity helps spreading information and the exchange of
ideas, the discussion of solution to problems and the awareness of other important
information (Feldman, 1993). In this context further training is an important possibility for
employees to participate in a mutual exchange of ideas. Within dense regions the
organization of further training courses is easier not only because of the larger supply of
training courses offered but also because training courses which are adopted to the needs of
the employees are within a reasonable commuting distance between working and living

place on the one hand and the location of the training centre on the other hand.

To summarize, it is not clear whether the relation between regional density and the
employers’ willingness to provide training for his employees is positive or negative: “When
we compare similar firms in local labor markets with different density, this trade-off implies
that (employer-provided) training incidence can be higher, or lower, in denser areas,
depending on the relative weight of pooling and poaching effects.” (Brunello / Gambarotto,
2007, 2). Irrespective of this ambiguity the theoretical arguments presented justify the

inclusion of regional variables in our multivariate analyses.

3. Model Specification and Data Basis

We analyze the impact of the regional context and firm characteristics on the probability to
apply further training. As there are only two observable outcomes (application and non-
application of training), the dependent variable is binary. For this reason, we estimate the
application probability of further training using logit models. To account for the clustered and
longitudinal structure of our data - with annual observations of firms and firms nested in
regions - we apply a multi-level model (Rabe-Hesketh / Skrondal, 2008). Firm characteristics
are available at the micro level, regional data are observed at the aggregate level. Multi-level
models allow for grouping of establishments within regions and consider residuals at the
establishment and the regional level. The residuals at the region level represent unobserved
characteristics which lead to correlations between outcomes for establishments from the
same region. Traditional regression analysis considers the observations as independent,
however this assumption is violated and the standard errors will be underestimated.

Therefore multi-level approaches are suitable for modeling cross-level interaction effects



between variables located at different levels. For the empirical analysis we use a three-level
logit random intercept model. This logit model for firm i nested in region j on occasion t can

be written as a generalized linear model with a link function:
My = P+ XS+ Uy + @ +7; . with P(Yy=1)=logit *(7;, )

The variables u,w;andy; represent the random variables at the three dimensions, which

follow a normal distribution with

2

!

E(uy) = E(@;) =E(r,) =0 and var(uy) = o}, var(e;) = o.,var(y,) = o,

The data basis for the estimation of the econometric model is the I1AB Establishment Panel
which is a general-purpose survey based on a random sample stratified by industries,
establishment size, West and East Germany (Fischer et al., 2008). Each wave of the |IAB
Establishment Panel contains information well above 15,000 establishments. This paper
uses data from four waves of the IAB Panel for the years 2001, 2003, 2005 and 2007,
because questions about employer-provided further training are asked every second year.
Since in the IAB Panel questions concern the most important determinants of employer-
provided further training it is possible to study this issue with a dummy variable indicating the

use of employer-provided further training at the establishment level.

To account for the employment structure we include both the proportion of qualified
employees, those with fixed-term contracts and part-time employees into our analyses. For
the proportion of qualified employees we expect a positive influence on further training,
because qualified persons have shown that they are able to learn successfully, so that it can
be assumed that they are especially interested to participate in training measures. For the
both the proportion of persons with fixed-term contracts or in part-time work we expect
negative effects, because the expected tenure or the employment volume are shorter or
smaller respectively, so that the returns from human capital investments tend to be smaller

as well.

Then, we investigate the effect of the industrial relations at the establishment level for the
training provision. Since the German Works Constitution Act contains regulations concerning
the codetermination and consultation rights of the works councils in the field of employer-
provided further training we defined a respective dummy. Furthermore, we considered the
effect of a dummy indicating whether or not the respective establishment is covered by a
collective agreement negotiated at the firm or sector level, because some of these

agreements include regulations about further training.



Technological change incorporated in product and process innovations leads to further
training, because they demand new competences and qualifications. In our multivariate
analyses we control for the modernity of technical equipment (measured by means of a Likert
scale) and dummies indicating product innovations as well as investments in IT and
machinery. Positive business expectation and a large proportion of vacancies as well as the
number of quits in relation to the total number of separations are connected with recruitments
of personnel that may not be adequately qualified for the jobs to be filled. Therefore, the
establishments have to provide further training to secure the adaptation of qualification and

competences of their employees.

To capture the regional effects we consider the regional unemployment rate, the regional
concentration of an industry (Andrews et al., 2009)* and the regional population density?.
Thereby, a new delineation of 150 German labour market regions is used (Eckey et al.,
2006): The regions fulfil the criterion of reasonable commuting time (maximally 45 to 60
minutes in dependence of the attractiveness of the centre) and have a size of more than
50,000 inhabitants. Every region contains one or more administrative units. The
unemployment rate, the population density as well as the concentration index is measured
on the basis of these labour market regions. Following Brunello and DePaola (2008) and
Brunello and Gambarotto (2007) the population density variable represents local economic
density and agglomeration, whereas specialization is measured by the ratio of employment in

the own industry and area and employment in the area.

Instead of using the logarithm of the population density we avoid the assumption of a
functional form by introducing four dummy variables for low, medium, high and highest

population densities.

! The region-sectoral concentration index is based on the 3-digit sector classification and the 150

N
labour market regions: Z(Li /Z Li)2 with L; = number of employees in firm i (Gerner / Stegmaier,
i=1

2009). A low value (down to 0) can be interpreted as high sectoral competition within the labour
market region whereas a high value (up to 1) means low competition.

% Population density: number of people per km2 (log.)



The regional unemployment rate refers to the differences between regions with respect to the
availability of qualified personal. The higher the regional unemployment the easier in terms of

money and time qualified employees can be recruited (Niederalt, 2004).

Last but not least dummies for sector affiliation and the number of employees (measured in
logs) as a proxy for establishment size are included in the multivariate analyses. Since we
expect those establishments which belong to a larger firm show a similar training
participation as the larger establishments we include a dummy indicating an independent

establishment.

We use for the empirical analysis both a balanced and unbalanced panel data set to assess
the validity of the empirical results. The descriptive statistics of the variables of the empirical
model for East and West Germany are presented in Table 1. There are only slight
differences in the prevalence of further training in the two parts of Germany. About 60 per
cent of all firms in the sample (West: 64%, East: 58%) offer further training to at least one of
their employees. However, the regional determinants show distinctive differences between
the two regions: The mean unemployment rate in East Germany is twice as high as in West
Germany (West: 9%, East: 18%). The same is true for the population density: While West
Germany is characterized by rather dense population agglomerations, parts of East Germany
are sparsely populated and suffer migration towards the Western parts of Germany. The
sample size of the balanced panel is 7596 for East Germany and 7536 for West Germany;
the sample size of the unbalanced panel is 18388 for East and 27179 for West Germany.

4. Empirical Results

Table 2 displays the estimated coefficients and the standard errors of balanced and
unbalanced random-effects models with three levels. In addition the results of standard
random-effects panel logit models without consideration of different levels are presented.
The likelihood ratio test shows that the three random effects, taken together, provide a

substantially better fit than does standard logistic regression.

The coefficients of variables which account for the employment structure (i.e. the proportion
of qualified employees, those with fixed-term contracts and part-time employees), industrial
relations (i.a. collective agreements and works councils), technological change (product
innovations, IT and machinery investment and modernity of technical equipment) and the
firm size are highly significant and with theoretically expected signs. Within the group of
variables referring to the adaptation of qualification and competences of the employees this

is not always the case. For example the business expectations are significant in West



Germany only, whereas the proportion of vacancies and the proportion of quits are never

significant anyway.

The results for the regional indicators emphasize the necessity for applying multi-level
models: The unemployment rate has a highly significant negative effect in the balanced and
unbalanced models for West Germany only. However, the significantly positive effect for East
Germany in the standard random effects model disappears when considering the different
levels in the multi-level model.

The population density dummies initially reveal a nonlinear correlation in the RE panel logit
models for East Germany. While the dummy “higher population density” is positively
correlated to further training, the dummy “highest population density” is negatively correlated.
However, the latter correlation disappears in the multi-level model. Therefore we only
observe a positive correlation between East German regions with a “higher population
density” and further training. In West Germany we do not observe any correlation between
the population density and further training activities, neither in the Random effects models
nor in the multi-level models.

The influence of the sector/regional concentration index is not significant in any of the
regression models estimated. This result is in line with the study of Brunello / De Paola
(2008) for Italy and Brunello / Gambarotto (2007) for the UK. In their analysis this regional
specialization, measured by the ratio of employment in the own industry and area and

employment in the area, does not seem to have any significant additional effect on training.

With respect to the population density variable the results of the multi-level models are in
accordance with those obtained by Bellmann / Leber (2005) and support the pooling thesis.
However, we only observe a positive correlation between East German regions with a
“higher population density” and further training. The dummy “higher population density”
represents first and foremost the regional economic cluster of Leipzig. Besides an intensive
public promotion of the regional economy and the associated prevalence of numerous
branches of multinational companies, the educational level of the employees and inhabitants
is disproportional high. Moreover, the city has a considerable number of research institutes
and universities (Heidenreich, 2005, 746).

5. Summary and Conclusion

In this paper we have studied the effects of the regional population density, the
unemployment rate and the regional concentration of an industry against the background of

several determinants of further training at the establishment level. From a methodological



point of view multi-level approaches are adequate allowing the separation of the effects at

the establishment and the regional level.

The unemployment rate has a highly significant negative effect for West Germany, only. In
contrast a positive correlation between East German regions with a “higher population
density” and further training is revealed. The influence of the sector/regional concentration
index on further training is not significant in any of the models. Whereas, the results of the
Random effects models are very similar in the case of the regional concentration of an
industry, the effect partly disappears for the impact of the regional unemployment rate and
the population density when applying the multi-level models. Our results corroborate the
hypothesis that the regional unemployment refers to the differences between regions with
respect of availability of qualified personal. The higher the regional unemployment the easier
in terms of money and time qualified employees can be recruited. The results of the multi-
level models for the population density dummies support the pooling thesis. However,

evidence can only be found within the economic cluster of Leipzig.

Individuals, firms and institutional actors are embedded in regional political, social and
economic structures that influence economic behaviour. Consequently, the regional context
should be considered in empirical research strategies if data is available. The analysis at
hand shows that regional particularities like the unemployment rate or the population density
can influence training decisions of firms. Moreover, the variations in regional labour market
conditions can be used as an identification strategy in papers on training choices (i.e. Parent,
2006). However, accounting for the regional and firm context simultaneously requires

empirical methods that explicitly consider this multi-level character of economic structures.
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7. Tables

Table 1: Descriptives

Balanced Panel

East Gemany N=7596

West Germany N=7536

Mean Std. Dev Min Max Mean Std. Dev Min Max
Further training (d) 0,62 0,49 0 1 0,67 0,47 0 1
% qualified employees 0,72 0,25 0 1 0,64 0,26 0 1
% employees with fixed-term contracts 0,05 0,13 0 1 0,04 0,08 0 1
% part-time employees 0,15 0,22 0 1 0,21 0,23 0 1
Collective agreement (d) 0,40 0,49 0 1 0,65 0,48 0 1
Works council (d) 0,30 0,46 0 1 0,46 0,50 0 1
Employment subsidies (d) 0,34 0,47 0 1 0,26 0,44 0 1
Product innovations (d) 0,43 0,49 0 1 0,51 0,50 0 1
Investment in IT (d) 0,47 0,50 0 1 0,57 0,49 0 1,00
Machinery investment (d) 0,49 0,50 0 1 0,54 0,50 0 1
Modernity of technical equipment
(1=state of the art, 5=0ld) 2,21 0,74 1 5 2,18 0,76 1 5
Business expectations
(-1:negative,0: constant ,+1: positive) -0,04 0,67 -1 1 0,06 0,67 -1 1
Proportion vacancies/total number of employees 0,01 0,07 0 2 0,01 0,05 0 2
Proportion of quits
(voluntary terminations)/total number of separations 0,10 0,27 0 1 0,20 0,34 0 1
Independent establishment (d) 0,81 0,39 0 1 0,70 0,46 0 1
Number of employees (log) 3,06 1,60 0 8,08 3,66 1,83 0 9,90
Unemployment rate 0,18 0,03 0,09 0,25 0,09 0,03 0,04 0,19
Low population density 0,40 0,49 0 1 0,11 0,32 0 1
Medium population density 0,37 0,48 0 1 0,43 0,50 0 1
Higher population density 0,03 0,18 0 1 0,35 0,48 0 1
Highest population density 0,16 0,37 0 1 0,10 0,30 0 1
Sector/regional concentration index
(0: high competition, 1: high concentration) 0,07 0,11 0,001 1 0,05 0,10 0,00 1

IAB Establishment Panel 2001-2007
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Table 1: Descriptives (continued)

Unbalanced Panel

East Gemany N=18388

West Germany N=27179

Mean Std. Dev Min Max Mean Std. Dev Min Max
Further training (d) 0,59 0,49 0 1 0,64 0,48 0 1
% qualified employees 0,70 0,27 0 1 0,62 0,28 0 1
% employees with fixed-term contracts 0,06 0,15 0 1 0,04 0,11 0 1
% part-time employees 0,16 0,24 0 1 0,22 0,24 0 1
Collective agreement (d) 0,39 0,49 0 1 0,58 0,49 0 1
Works council (d) 0,29 0,45 0 1 0,40 0,49 0 1
Employment subsidies (d) 0,35 0,48 0 1 0,25 0,43 0 1
Product innovations (d) 0,43 0,49 0 1 0,50 0,50 0 1
Investment in IT (d) 0,46 0,50 0 1 0,55 0,50 0 1
Machinery investment (d) 0,46 0,50 0 1 0,49 0,50 0 1
Modernity of technical equipment 2,23 0,78 1 5 2,18 0,78 1 5
(1=state of the art, 5=0ld)
Business expectations -0,03 0,67 -1 1 0,06 0,68 -1 1
(-1:negative,0: constant ,+1: positive)
Proportion vacancies/total number of employees 0,02 0,18 0 20 0,02 0,17 0 25
Proportion of quits 0,11 0,27 0 1 0,20 0,34 0 1
(voluntary terminations)/total number of separations
Independent establishment (d) 0,79 0,41 0 1 0,70 0,46 0 1
Number of employees (log) 2,96 1,66 0 9,56 3,38 1,84 0 10,8
Unemployment rate 0,18 0,03 0,09 0,25 0,10 0,03 0,04 0,19
Low population density 0,39 0,49 0 1 0,11 0,31 0 1
Medium population density
Higher population density 0,03 0,18 0 1 0,38 0,48 0 1
Highest population density 0,19 0,39 0 1 0,17 0,37 0 1
Sector/regional concentration index 0,07 0,11 0,00 1 0,05 0,09 0,00 1
(0: high competition, 1: high concentration)
2001 0,27 0,44 0 1 0,28 0,45 0 1
2003 0,24 0,43 0 1 0,23 0,42 0 1
2005 0,20 0,40 0 1 0,19 0,40 0 1
2007 0,28 0,45 0 1 0,30 0,46 0 1

IAB Establishment Panel 2001-2007
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Table 2: Determinants of further training 2001-2007

Balanced panel

Unbalanced panel

Multi-Level Logit Model

RE-Logit Model

Multi-Level Model

RE-Logit Model

East West East West East West East West
% qualified employees 0.654*** 1.454%** 0.619*** 1.440%** 1.016*** 1.304%*** 1.016*** 1.313***
Employees with vocational or academic (0.107) (0.0889) (0.107) (0.0889)
qualifications/all employees (0.188) (0.195) (0.187) (0.195)
% employees with fixed-term contracts -0.726** -0.0705 -0.717** -0.0848 -1.013%** -0.0145 -0.999*** -0.0163
/all employees (0.339) (0.559) (0.338) (0.559) (0.182) (0.211) (0.182) (0.211)
% part-time employees/all employees -0.514** -0.420* -0.524** -0.394* -0.356%** -0.647%** -0.353*** -0.649%**
(0.227) (0.237) (0.227) (0.237) (0.129) (0.103) (0.129) (0.103)
Collective agreement (d) 0.336*** 0.321*** 0.360*** 0.318*** 0.422*** 0.499*** 0.444*** 0.498***
(0.102) (0.106) (0.101) (0.106) (0.0630) (0.0508) (0.0629) (0.0507)
Works council (d) 0.452%** 0.250* 0.452%** 0.248* 0.416%** 0.448%*** 0.426*** 0.443***
(0.143) (0.132) (0.143) (0.132) (0.0856) (0.0638) (0.0856) (0.0638)
Employment subsidies (d) 0.0604 0.185 0.0586 0.188 0.157*** 0.293*** 0.167*** 0.291***
(0.0928) (0.120) (0.0926) (0.120) (0.0594) (0.0594) (0.0594) (0.0594)
Product innovations (d) 0.871*** 0.650*** 0.894*** 0.648*** 0.708*** 0.678*** 0.717*** 0.672%**
(0.0928) (0.0967) (0.0924) (0.0966) (0.0583) (0.0483) (0.0581) (0.0482)
Investment in IT (d) 0.667*** 0.447*** 0.669*** 0.453*** 0.715*** 0.578*** 0.728*** 0.575***
(0.0906) (0.0964) (0.0905) (0.0965) (0.0587) (0.0497) (0.0586) (0.0497)
Machinery investment (d) 0.351%** 0.383*** 0.361*** 0.387*** 0.331*** 0.320*** 0.347*** 0.322%***
(0.0904) (0.0989) (0.0904) (0.0988) (0.0583) (0.0506) (0.0583) (0.0505)
Modernity of technical equipment -0.359*** -0.177*** -0.361*** -0.179%** -0.349%** -0.305%** -0.347*** -0.312***
(1=state of the art, 5=old) (0.0588) (0.0620) (0.0588) (0.0619) (0.0353) (0.0295) (0.0353) (0.0295)
Business expectations 0.00329 0.121* 0.000795 0.122* 0.0403 0.175%** 0.0375 0.173***
(-1:negative,0: constant ,+1: positive) (0.0593) (0.0626) (0.0592) (0.0626) (0.0381) (0.0321) (0.0381) (0.0321)
Proportion vacancies -0.401 0.0400 -0.383 0.0485 0.144 -0.180 0.146 -0.144
/total number of employees (0.522) (0.755) (0.521) (0.754) (0.116) (0.172) (0.117) (0.184)
Proportion of quits (voluntary terminations) 0.0734 0.0919 0.0660 0.0909 -0.0335 0.0817 -0.0271 0.0847
/total number of separations (0.141) (0.128) (0.141) (0.128) (0.0911) (0.0657) (0.0911) (0.0658)
Independent establishment (d) -0.469%*** -0.408*** -0.456%** -0.403*** -0.515%** -0.450%** -0.529%*** -0.447***
(0.137) (0.133) (0.137) (0.133) (0.0788) (0.0610) (0.0791) (0.0611)
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Number of employees (log)

0.645%**

0.873***

0.643***

0.876***

0.662%**

0.727***

0.652***

0.728***

(0.0527)

(0.0574)

(0.0526)

(0.0575)

(0.0299)

(0.0251)

(0.0298)

(0.0251)

Table 2: Determinants of further training 2001-2007 (continued)

Balanced panel

Unbalanced panel

Multi-Level Logit Model

RE-Logit Model

Multi-Level Model

RE-Logit Model

East West East West East West East West
Sectors (d) * Kk % %Kk * Kk %k k %k k % %Kk % %k k % %Kk
Regional indicators
Unemployment rate 3.494 -6.088** 3.875** -6.163** 2.250 -5.400** 2.657 -5.636**
(2.486) (2.957) (1.728) (2.502) (2.265) (2.715) (1.633) (2.215)
Low population density -0.199 -0.148 -0.124 -0.139 -0.171 -0.0711 -0.130 -0.0736
Reference: Medium Population Density (0.147) (0.198) (0.108) (0.186) (0.134) (0.179) (0.102) (0.163)
Higher population density 1.182** -0.117 1.254*** -0.0889 1.192%** -0.0569 1.235%%* -0.0542
Reference: Medium Population Density (0.524) (0.154) (0.331) (0.129) (0.460) (0.147) (0.294) (0.116)
Highest population density -0.382 0.268 -0.308** 0.181 -0.360 0.230 -0.310%** 0.148
Reference: Medium Population Density (0.435) (0.253) (0.155) (0.212) (0.381) (0.242) (0.145) (0.195)
Sector/regional concentration index’ -0.110 0.0489 -0.0560 0.0540 0.00683 -0.198 0.0595 -0.188
(0: high competition, 1: high concentration) (0.354) (0.428) (0.344) (0.424) (0.336) (0.397) (0.327) (0.393)
2003 0.413%** 0.214** 0.412*** 0.208* 0.455*** 0.326*** 0.464*** 0.306***
(0.0969) (0.106) (0.0966) (0.106) (0.0647) (0.0589) (0.0645) (0.0580)
2005 0.235** 0.327%%** 0.236** 0.321%%** 0.454*** 0.447*** 0.457*** 0.433***
(0.0981) (0.109) (0.0979) (0.109) (0.0692) (0.0627) (0.0692) (0.0620)
2007 0.583*** 0.166 0.585*** 0.161 0.581*** 0.356*** 0.589*** 0.338%**
(0.100) (0.108) (0.0999) (0.108) (0.0654) (0.0572) (0.0653) (0.0565)
Constant -1.512%** -2.503*** -1.640%** -2.490*** -1.617*** -2.281*** -1.688%** -2.350***
(0.541) (0.404) (0.428) (0.378) (0.450) (0.200) (0.251) (0.169)
Observations 7596 7536 7596 7536 18388 27179 18388 27179
Number of groups (idnum) 1916 1910 1899 1884 2239 3039 8703 14801
Number of groups (ram) 42 107 42 112
LR-Test versus logistic regression:
chibar2(02) 494.21 458.46 806.92 811.00
Prob>chi2 0.0000 0.0000 0.0000 0.0000

**%¥p<0.01, **p<0.05, *p<0.1, Standard errors in parentheses

IAB Establishment Panel 2001-2007
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