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goods and export to a larger number of countries. All these differences are large from an
economic point of view. A decomposition analysis shows that in 2010 between 59 percent
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characteristics. Most important here is the higher human capital intensity and (to a much
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1. Motivation

Germany is one of the leading actors on the world market for goods and services.
Exports play a key role in shaping the development of the German economy over the
short and the long run. Given this decisive role of exports for the dynamics of the
German economy it comes as a surprise that exports do play only a minor role in the
discussion of persisting differences and convergence processes in the two parts of
Germany today, 25 years after the re-unification of East and West Germany. While
differences in growth, earnings, unemployment or life satisfaction between the two
parts of Germany make headlines, differences in exports do not. A case in point is
the most recent comprehensive annual report of the federal government on the state
of German unification where exports are mentioned only in passing by pointing to the
still lower share of exports in total sales in the East German manufacturing industry
compared to West Germany (Bundesminsterium fur Wirtschaft und Energie (BMWI)
2014, p. 20f.) and to the importance of policy measures with a view to increase the
internationalization of East German firms (ibid., p. 67).

While the difference in the share of exports in total sales (i.e., the difference in
the intensive margin of exports) between East German and West German
manufacturing industries is a widely known fact, information on the differences in the
extensive margins of exports (i.e., the share of exporting firms in all firms, the number
of different goods exported by exporting firms, and the number of destination
countries exported to) is scarce. Furthermore, none of these studies investigate the

reasons behind these differences in the four export margins empirically.

1 See Wagner (2011a) for a survey of empirical studies on the links between exports and firm

characteristics in Germany that were published up to 2011. Wagner (2008) applies a decomposition

analysis, but only for the propensity to export, and the method does not allow the kind of detailed

decomposition applied here in this paper. Descriptive evidence on differences in the number of goods
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This paper contributes to the literature by using a new tailor-made data set for
manufacturing enterprises to document the differences in export margins between
firms from both parts of Germany and to link these differences in margins to
differences in firm characteristics. To anticipate the most important results we find
that West German firms outperform East German firms at all four margins of exports
— they have a larger propensity to export, export a larger share of total sales, export
more goods and export to a larger number of countries. All these differences are
large from an economic point of view. A decomposition analysis shows that in 2010
between 59 percent and 78 percent of the difference in margins can be explained by
differences in firm characteristics. Most important here is the higher human capital
intensity and (to a much lesser extent) the larger share of old firms in West Germany
compared to East Germany.

The rest of the paper is organized as follows. Section 2 discusses the various
data sets and the definition of variables that are used in the empirical investigations.
Section 3 presents descriptive evidence for differences in the margins of exports in
manufacturing enterprises in East and West Germany. Section 4 documents East /
West differences in firm characteristics that are expected to be related to margins of
exports. Section 5 reports results from an econometric investigation of the differences
in the export margins between manufacturing firms from both parts of Germany.

Section 6 concludes.

exported and the number of destination countries of exports in East and West German manufacturing
firms is given in Wagner (2012a).



2. Data and definition of variables

The empirical investigation uses a tailor-made data set that combines high quality
firm-level data from four official sources. The first source of firm level information is
the regular survey of establishments from manufacturing industries by the Statistical
Offices of the German federal states. The survey (known as the Monatsbericht, or
monthly report) covers all establishments from manufacturing industries that employ
at least twenty persons in the local production unit or in the company that owns the
unit. Participation of firms in the survey is mandated in official statistics (see Malchin
and Voshage (2009) for details). For this study the monthly establishment data were
aggregated to annual data and at the enterprise level to match the unit of observation
in the other data sources (described below).

The second source of data is the cost structure survey for enterprises in the
manufacturing sector. This survey is carried out annually as a representative random
sample survey in about 15,000 firms. The sample is stratified according to the
number of employees and the industries; all firms with 500 and more employees are
covered by the cost structure survey (see Fritsch et al. 2004).

Information on the goods traded internationally is available from the statistic on
foreign trade (AulBBenhandelsstatistik). This statistic is based on two sources. One
source is the reports by German firms on transactions with firms from countries that
are members of the European Union (EU); these reports are used to compile the so-
called Intrahandelsstatistik on intra-EU trade. The other source is transaction-level
data collected by the customs on trade with countries outside the EU (the so-called

Extrahandelsstatistik).? Data in the statistic of foreign trade are transaction-level data,

2 Note that firms with a value of imports from EU-countries that does not exceed 400,000 Euro do not
have to report to the statistic on intra-EU trade. For trade with firms from non-member countries all
4



i.e. they relate to one transaction of a German firm with a firm located outside
Germany at a time. For the reporting year 2010 these transaction-level data have
been aggregated at the level of the exporting firm (see Wagner 2014a). This dataset
is the third source of data used in this study.

These data were matched with the enterprise register system
(Unternehmensregister-System) and with the enterprise level data from the two other
sources discussed above. The enterprise register system is used as the fourth
source of data.

With these linked four data sets it is possible to investigate the differences in
the margins of exports in manufacturing firms from East Germany and West
Germany. The definition of the variables used in the empirical investigation is
discussed in detail below.

The study looks at four different margins of exports, one intensive margin and
three extensive margins:

Exporter status: The first extensive margin measures the participation of a firm
in exports (or not).

Share of exports in total sales: The intensive margin of export is the
percentage share of all sales due to exports.

Information on the exporter status of a firm and on the share of exports in total
sales of a firm is based on information on export sales and total turnover taken from
the first data source (the monthly report). This information is available for each year
starting in 1995 and for all firms from manufacturing industries with at least twenty

employees.

transactions that exceed 1,000 Euro are registered. For details see Statistisches Bundesamt,
Qualitatsbericht Aulkenhandel, Januar 2011.



Number of exported goods: The second extensive margin of exports is the
number of different goods that a firm exported. A good is defined as an eight-digit
number from the official nomenclature for the statistics of foreign trade.

Number of export destination countries: The third extensive margin is the
number countries a firm exported to.

Information on the number of exported goods and the number of export
destination countries is taken from the third source of data (the statistic on foreign
trade). This information is available for each year starting in 2009; the most recent
year the data were available when the computations for this paper were performed is
2010. Note that by construction this information is only available for exporting firms
covered by the statistic on foreign trade, and for firms that were linked to the data
from the monthly report (that are needed to distinguish between firms from East
Germany and West Germany).

In the empirical investigation of the differences in the margins of exports
between manufacturing firms from East and West Germany a number of firm
characteristics are considered. The definition of the variables used in the empirical
investigation is discussed in detail below.

Firm size: A positive link between firm size and margins of exports qualifies as
a stylized fact. This positive link is due to fixed costs of exporting and efficiency
advantages of larger firms due to scale economies, advantages of specialization in
management and better conditions on the markets for inputs. Large firms can be
expected to have cost advantages on credit markets while small firms often face
higher restrictions on the capital market leading to a higher risk of insolvency and
illiquidity. Furthermore, there might be disadvantages of small firms in the competition

for highly qualified employees. There are limits to the advantage of size, because
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coordination costs mount as the scale of operations increases, and at some point any
further expansion might cease to be profitable. Therefore, a positive relationship
between firm size and exports, at least up to a point, is expected. For Germany
empirical evidence in line with this is reported in a number of studies (see Wagner
(2011a) for a survey). Firm size is measured here by the number of employees in a
firm (also included in squares to take care of non-linearity). The source is the first
data set (the monthly report).

Human capital intensity: Given that Germany is relatively rich in human
capital, firms that use human capital intensively can be expected to have a
comparative advantage on international markets. Empirical studies find that the
qualification of the workforce is an important factor for the international
competitiveness of German firms (Wagner 2011b). Human capital intensity is
measured here by the average wage per employee. Direct information on the
qualification of the employees in a firm is not available in the data used in this study,
but Wagner (2012b) demonstrates that the average wage is indeed a good proxy
variable for the qualification of the workforce in German manufacturing firms. The
source is for information on the amount of wages paid and the number of employees
is the first data set (the monthly report).

R&D intensity: Activities in research and development that are closely related
to product and process innovations are known to be positively linked to success in
exports in German firms (see Wagner (2011a, 2011b)). R&D intensity is measured
here by the share of employees that are active in R&D in all employees in a firm. This
intensity measure is based on information on R&D employees and total employees

taken from the second data source (the cost structure survey).



Capital intensity: The amount of capital used per employee is traditionally
expected to be positively liked to exports in a relatively capital-abundant country like
Germany. In the data used in this study, however, there is no direct information on
the capital stock of the firms. Therefore, the amount of depreciation per employee is
used as a proxy variable that can be expected to be (more or less) proportional to the
amount of capital per head. Information on the amount of depreciation and the
number of employees is taken from the second data source (the cost structure
survey).

Firm age: Although some newly founded firms are ,born globals® that export
from the start, typically it takes years before firms eventually export to one foreign
market, and then enter further markets progressively. Firms gain expertise in entering
new foreign markets from experience, and this lowers the fixed costs of entry to any
further new market. A similar argument can be made with regard to the number of
products exported. At any point in time, therefore, firm age and the margins of
exports can be expected to be closely linked. Germany is a case in point. Wagner
(2014b) reports that older firms are more often exporters, export more and more
different goods to more different destination countries. Information on firm age is not
available from the data used in this study. However, we know whether a firm was
already active in 1995 (the first year data from the monthly report are available for).
Firms that were active in 1995, and that were founded before 1996 accordingly, are
classified as old firms (based on this information from the first data source, the
monthly report).

Foreign owned firm: Firms that are subsidies of a multinational enterprise that
has its headquarter in a foreign country are termed foreign owned firms. Foreign

ownership is known to have a positive impact on the margins of exports, because
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these firms can use the international networks and trade contacts of their parent
companies and are involved in international supply chains (see Raff and Wagner
(2014) for a discussion of the literature, a theoretical model, and empirical evidence
for Germany). A firm is considered to be foreign owned if more than 50 percent of the
voting rights of the owners or more than 50 percent of the shares are controlled
(directly or indirectly) by a firm or a person/institution located outside Germany.
Information on foreign ownership status of an enterprise is taken from the fourth
source of data, the enterprise register system.

Industry: Dummy variables for 2digit-industries are included in the empirical
models to control for industry specific effects like competitive pressure, policy

measures, demand shocks etc. The source is the first data set (the monthly report).

3. Descriptive evidence on differences in the margins of exports
The empirical investigation of differences in the margins of export between
enterprises from manufacturing industries in East and West Germany starts with
showing that these differences do exist. Using information from the first source of
data (the monthly report) Table 1 reports the share of exporters and the average
share of exports in total sales among exporters in East and West Germany in four
years, namely 1995 (the first year information is available for), 2001, 2006, and 2010
(the most recent year the information was available for when the computations for
this study were performed).

The difference in the share of exporters (the first extensive margin investigated
here) between East and West German firms was rather large in 1995 (some 25
percentage points). This difference declined over time, but it can still be considered to

be large from an economic point of view in 2010 when it was nearly 14 percentage
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points. Note that this decline in the gap between both parts of Germany is not due a
shrinking export participation in West Germany; the share of exporters grew in both
parts, but the growth was more pronounced in East Germany.

The difference in the average share of exports in total sales among the
exporters is remarkably stable (about 5 percentage points) over the years, and it is in
favor of the West German firms. This difference is statistically highly significant not
only at the mean (according to t-test) but over the whole distribution of the
export/sales ratio (according to a Kolmogorov-Smirnov test for first-order stochastic
dominance). Given that the average share of exports in total sales is 30 percent and
25 percent in West and East Germany in 2010, the size of the difference between
firms from both parts of Germany can be considered to be large from an economic
point of view. Note that the average share of exports in total sales increased

considerably in both groups of firms.

[Table 1 near here]

Differences in exporting between East and West German firms are not limited
to the propensity to export and to the export/sales ratio. Using information from the
third source of data (the statistic on foreign trade) Table 2 reports that in 2010 both
the number of exported goods (the second extensive margin of exports considered in
this study) and the number of export destination countries (the third extensive
margin) is considerably larger in West German firms than in East German firms.
These differences are statistically highly significant not only at the mean (according to
t-test) but over the whole distribution of the number of exported goods and the

number of destination countries of exports (according to a Kolmogorov-Smirnov test
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for first-order stochastic dominance). Given that the average number of exported
goods is 30 in West Germany and 15 in East Germany, the size of the difference
between firms from both parts of Germany is large from an economic point of view.
The same holds for the difference in the number of destination countries that is 7.5
countries with an average number of destination countries of 21.7 in West Germany

and 14.2 in East Germany.3

[Table 2 near here]

The bottom line, then, is that West German firms outperform East German
firms at all four margins of exports — they have a larger propensity to export, export
more, more goods and to a larger number of countries. All these differences are large

from an economic point of view.

4. Differences in firm characteristics between East and West Germany

The next step in the empirical investigation of differences in the margins of exports
between East and West German manufacturing firms consists in reporting
differences in firm characteristics that are expected to be related to margins of
exports. Here we consider the following characteristics: Firm size, human capital

intensity, R&D intensity, capital intensity, firm age and foreign ownership.*

3 Data from the statistics on foreign trade are available at the enterprise level for reporting years from
2009 onwards only. Therefore, changes over time in these extensive margins and in the differences
between East and West Germany cannot be documented here.
4 For a detailed definition of each characteristic, its measurement, and a discussion of the relation with
exports see section 2.
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Two of these characteristics (R&D intensity and capital intensity) are based on
information taken from the second data source, the cost structure survey. As said,
this is a stratified sample of firms that covers some 15,000 manufacturing
enterprises. All of these firms are covered in the monthly report, too, that is the
source for information on three other firm characteristics, namely firm size, human
capital intensity, and whether or not a firm is an old firm that existed in 1995 already.
Furthermore, all these firms are in the enterprise register system that is the source of
information on the foreign ownership status of the firm. The 14,716 firms with
information from these three sources are in the estimation sample that is used to
empirically investigate the differences in one extensive margin, the participation in
exports, and in the intensive margin of exports (the share of exports in total sales).

Information on the two other extensive margins of exports, the number of
goods exported and the number of countries exported to, is available only for a
exporting firms. Matching firms with information on these extensive margins and
information on the firm characteristics considered here reduces the sample of firms to
7,225°

This leads to two different samples to be used in this descriptive part of the
study, Sample A (that covers 14,716 firms, 2,594 of which are from East Germany
and 12,122 of which are from West Germany) and Sample B (made of 7,225 firms,
where 1,042 are from East Germany and 6,183 are form West Germany). Information
on the average value of the firm characteristics for firms in each part of Germany is

reported in Table 3 (for Sample A) and Table 4 (for Sample B).

57,225 is the number of firms with information on the number of goods exported. Information on the
number of destination countries is available for 7,213 firms only.
12



[Table 3 near here]

From Table 3 we see that in Sample A firms in West Germany are
considerably larger, have a higher intensity of human capital and lower capital
intensity than East German firms. Furthermore, the proportion of old firms is larger in
West Germany than in East Germany, while the share of foreign firms and the R&D
intensity is about the same in both parts of Germany. The picture is similar for firms
from Sample B (see Table 4) except that the difference in R&D intensity and in the

share of foreign owned firms is in favor of East German firms here.

[Table 4 near here]

5. Econometric investigation of differences in East / West export margins
The descriptive evidence reported so far documents that there are large differences
in both the margins of exports and in firm characteristics related to exports between
manufacturing firms from East and West Germany. To investigate the role of firm
characteristics in shaping the differences in export margins the econometric study®
proceeds in two steps.

Step one analyses whether differences in the export margins can still be

observed after controlling for differences in the firm characteristics considered here.

6 The econometric study is limited to the reporting year 2010. While information on export participation
and on the share of exports in total sales is available for earlier years (see Table 1), information on
important variables used in the econometric investigation is not: data on R&D is available from
reporting year 1999 onwards only, information on foreign ownership starts in 2007, and the dummy-
variable for old firms does not make (much) sense for 1995 and 2001. Furthermore, the sample used
in the cost structure survey changed several times between 1995 and 2010, so that any comparison
over time might be influenced by changes in the composition of the sample.
13



Results reported in Table 5 and Table 6 reveal that this is indeed the case. Empirical
models for each of the export margins that include the complete set of firm
characteristics plus a dummy variable indicating whether a firm is from West
Germany or not show a positive and statistically highly significant coefficient for being
located in West Germany after controlling for firm characteristics. This holds for all
four export margins, and for different estimation methods in the empirical model for

export participation and the share of exports in total sales.”

[Table 5 and Table 6 near here]

Step two looks at the role of differences in characteristics between East and
West German firms for the explanation of differences in the margins of exports. The
approach applied here is a so-called decomposition technique. This type of empirical
analysis that looks at differences in an outcome (e.g., the number of goods exported)
between members of two groups (e.g., firms from East and West Germany) and that
decomposes the difference into a part that is explained by differences in (observed)
characteristics between members of the groups (e.g., by the difference in the
average intensity of human capital or the different share of old firms in East and West
German firms) and into a part that is due to differences in the coefficients that link
firm characteristics to the outcome in a regression model between the two groups is

widely used in in the social sciences. Some 40 years ago regression decomposition

7 Here the empirical models serve as a tool to demonstrate that East/ West differences in export
margins are present after controlling for firm characteristics only. Therefore, we do not go into any
detail to discuss the estimation results.
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has been introduced into the economics literature by Blinder (1973) and Oaxaca
(1973), and it has been widely used ever since on a broad number of topics.
Recently, Powers et al. (2011) published a Stata command, mvdcmp, for
carrying out multivariate decomposition for different types of models. A discussion of
the details of the decomposition techniques used by this command is far beyond the
scope of this applied paper. Suffice it to say here that one novel feature of mvdcmp
that will be used here is that it provides a detailed decomposition (and standard
errors) for the part of the difference of the outcome between the two groups of firms
that is explained by differences in firm characteristics. To state it differently, mvdcmp
reports the share of the difference in a margin of exports between East German an
West German firms that can be explained by differences in the observed
characteristics of the firms that are included in the empirical model for the margin,
and it reports the share that each of these characteristics contributes to the

explanation of the difference (plus the estimated standard error of this contribution).®

5.1 Export participation

At first, we look at the first extensive margin of exports, the decision to export or not.
The empirical models for the participation in exports are estimated separately for
East German and West German firms. The dependent variable in these models is a

dummy variable that takes on the value of one for an exporting firm and that is zero

8 Note that mvdcmp computes the same information for the part of the difference in a margin that is
related to differences in the estimated coefficients. We focus here on the part that is due to observed
firm characteristics and consider the part related to differences in the estimated coefficients as an
unexplained part. Wagner (2008) is an earlier attempt to investigate the difference in one extensive
margin, the propensity to export, for firms from East Germany and West Germany in 2004. In that
paper, that uses a less rich data set, a different decomposition method is applied that does not provide
a detailed decomposition.
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for a non-exporting firm. Two variants of these models are considered here. The first
is estimated by OLS, applying a linear probability model (LPM), the second is
estimated using Probit. While the critique of an application of LPM is well known from
introductory textbooks on econometrics, it should be pointed out that “it often does a
very good job” (Wooldridge 2010, p. 563). Note that the standard errors are based on
estimates that are robust against heteroscedasticity. The use of the LPM is attractive
here because this will be the basis for the decomposition analysis.®

Results for the empirical models are reported in Table 7. As expected, human
capital intensity, R&D intensity, firm age and foreign ownership status are positively
related to export participation in both parts of Germany, while capital intensity is not
and the link between firm size and export participation is only statistically significant

at a usual level for West German firms.

[Table 7 near here]

Results for the decomposition of the difference in export participation between
East and West German firms (that amounts to 11.61 percentage points in favor of
West German firms in the sample used in the estimation) are reported in Table 8.1°
More than two thirds of this difference is explained by differences in firm
characteristics. Results for the detailed decomposition show that by far the most

important characteristic is human capital intensity; one half of the difference in the

° For a “defense” of the use of the LPM (with heterosecedasticity-robust standard errors) see
Wooldridge (2010, p. 562f.).

0 Note that these results are based on the LPM estimates reported in Table 7. Due to numerically
problems the mvdcmp program could not compute results from a decomposition based on the Probit
estimates.
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propensity to export between East German and West German manufacturing firms is
explained by higher human capital intensity in West Germany. The higher share of
old firms that were founded before 1996 in West Germany explains 10.5 percent of

the difference in the export propensity. All other characteristics do not matter.

[Table 8 near here]

5.2 Share of exports in total sales

Next, we look at the intensive margins of exports, the share of exports in total sales.
The empirical models for the export / sales ratio are estimated separately for East
German and West German firms. The dependent variable in these models is a
percentage variable with a probability mass at zero due to many firms that do not
export at all. An appropriate method to estimate an empirical model with this type of
dependent variable is to use a fractional logit model (see Wagner (2001) for a
discussion with a view to the export / sales ratio). However, given that OLS estimates
often lead to the same conclusions, and with a view on the decomposition analysis,
the empirical model is estimated by OLS, too.

Results for the empirical models are reported in Table 9. Firm size, human
capital intensity, R&D intensity and foreign ownership status are positively linked to
export intensity as expected in firms from both parts of Germany. Firm age is only
statistically significant among West German firms, while the same holds for capital
intensity among East German firms only. These links are both positive as expected.
Note that the coefficient estimates from the OLS models and the comparable average
marginal effects based on the estimated coefficients from the fractional logit models

tend to be rather similar.
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[Table 9 near here]

Results for the decomposition of the difference in export intensity between
firms from both parts of Germany are reported in Table 10."" More than three fourth
of the difference of 6.8 percentage points (that is in favor of West German firms) is
explained by differences in firm characteristics. Results for the detailed
decomposition show that, like in the case of export participation, the lion’s share of
this is due to the higher human capital intensity of West German firms that explains
more than two thirds of the difference in the average export / sales ratio. The
contribution of the higher share of old firms in West Germany to the explanation of
the difference in export intensity is about 4 percent. The other characteristics do not

matter much.

[Table 10 near here]

5.3 Number of destination countries of exports
The third margin to look at is the number of destination countries of exports. Results
for the empirical models for firms from East Germany and West Germany are

reported in Table 11.'2 The estimated coefficients point to positive links between all

1 Note that these results are based on the OLS estimates reported in Table 9, because the mvdcmp
program cannot compute the decomposition based on the fractional logit estimates.

12 Although the dependent variable in the empirical models is a count variable that can only take
positive integer values equal to or larger than one (because by construction only firms that export to at
least one country are included in the sample) with a view on the decomposition analysis the models
are estimated by OLS and not by using a count data model. The number of countries of destination is
distributed over a rather broad range - the 99" percentile of the distribution is 90 for West German
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firm characteristics and the number of countries exported to with the exception of the

(insignificant) coefficients of capital intensity.

[Table 11 near here]

Results for the decomposition of the difference in in the number of destination
countries between East and West German firms (that amounts to 9.5 countries in
favor of West German firms in the sample used in the estimation) are reported in
Table 12. About two thirds of this difference is explained by differences in firm
characteristics. Results for the detailed decomposition show that one half of the
difference in the number of destination countries is explained by higher human
capital intensity in West Germany. The second largest impact is due to the higher
share of old firms that were founded before 1996 in West Germany which explains

6.5 percent of the difference in the number of export countries.

[Table 12 near here]

5.4 Number of goods exported
The last margin of exports to be investigated is the number of goods exported.
Results for the empirical models for East German and West German firms are

reported in Table 13."® The estimated coefficients point to positive links between the

firms and 71 for East German firms (the maximum number of countries is confidential because it refers

to a single firm). This justifies the use of OLS in estimating the empirical models.

3 Although the dependent variable in the empirical models is a count variable that can only take
positive integer values equal to or larger than one (because by construction only firms that export at
19



number of goods and firm size and human capital intensity in both parts of Germany,
while R&D intensity only matters for West Germany and capital intensity only matters
(negatively) for East Germany. Firm age and foreign ownership status is not linked to

this extensive export margin.

[Table 13 near here]

Results for the decomposition of the difference in in the number of exported
goods between firms from East Germany and West German (that amounts to 21.3
goods in favor of West German firms in the sample used in the estimation) are
reported in Table 14. About 60 percent of this difference is explained by differences
in firm characteristics. According to the results for the detailed decomposition the
difference in human capital intensity is again the by far most important factor to
explain the difference. Here firm size matters, too, while other characteristics do not

matter much (or not at all).

[Table 14 near here]

6. Discussion

This paper uses a new tailor-made data set to investigate the differences in extensive

and intensive margins of exports in manufacturing firms from East Germany and

least one good are included in the sample) with a view on the decomposition analysis the models are
estimated by OLS and not by using a count data model. The number of exported goods is distributed
over a rather broad range - the 99t percentile of the distribution is 311 for West German firms and 186
for East German firms (the maximum number of goods is confidential because it refers to a single

firm). This justifies the use of OLS in estimating the empirical models.
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West Germany. It documents that these margins do still differ in 2010, 20 years after
the re-unification of Germany. West German firms outperform East German firms at
all four margins of exports — they have a larger propensity to export, export a larger
share of total sales, export more goods and export to a larger number of countries.
All these differences are large from an economic point of view. A decomposition
analysis shows that in 2010 between 59 percent and 78 percent of the difference in
margins can be explained by differences in firm characteristics. Most important here
is the higher human capital intensity and (to a much lesser extent) the larger share of
old firms in West Germany compared to East Germany.

Should these findings considered to be stylized facts that can be used as a
firm foundation to discuss any policy measures with a view to close the gap in the
margins of exports between East and West Germany? | doubt. One reason is that the
difference in the extensive margins related to the number of goods exported and the
number of countries traded with is only documented for one year. This is due to the
availability of data on these margins at the enterprise level (see section 2 above).
There is no information about the size of these differences in the past or in more
recent years. Furthermore, 2010 might well be considered as a “non-typical” year,
because it is the year of the Great Export Recovery that followed the Great Export
Recession during the world-wide great financial crisis in 2008/2009 (see Wagner
(2013a, 2013b, 2014c) for empirical analyses of the export dynamics in Germany in
both periods that use firm-level data). And it should be kept in mind that according to
the decomposition analysis a considerable part of the difference in the export
margins between manufacturing firms from East Germany and West Germany cannot
be explained by differences in the observable firm characteristics that are considered

in the empirical models.
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With a view on these caveats the bottom line of this empirical investigation can
be stated as follows. There are sizeable differences in all margins of exports between
manufacturing firms in East Germany and West Germany that are only rarely
recognized in comparisons of the economy in both parts of Germany. These
differences can only be documented and analyzed with combined firm level data from
various sources from official statistics. These firm level data should be amended for
more recent reporting years and be used to closely monitor the dynamics of export
margins. This will contribute to a better understanding of the causes of differences in
export margins and to a firm foundation for the discussion of any policy measures

that aim to reduce these differences in margins.
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Table 1: Margins of exports in enterprises from manufacturing industries in West and East Germany, Part I:
Share of exporters and share of exports in total sales, 1995, 2001, 2006 and 2010

Number of firms West Germany
East Germany

Share of exporters (percent) West Germany
East Germany

Difference (percentage points)

Average share of exports in total sales among exporters (percent) West Germany
East Germany

Difference (percentage points)
t-Test for Ho: Difference = 0 (prob-value)
Kolmogorov-Smirnov —tests (prob-values)

Ho: Distributions do not differ between West and East

Ho: Larger values in East compared to West
Ho: Larger values in West compared to East

1995

33,865
6,478

64.36
39.13

25.23

21.94
16.92

5.02

0.000

0.000
0.000
0.998

2001

34,007
7,056

64.39
44.35

20.04

26.46
20.96

5.50

0.000

0.000
0.000
0.980

2006

31,482
6,894

69.47
52.61

16.86

29.91
24.69

5.22

0.000

0.000
0.000
0.936

2010

27,992
6,141

73.95
60.14

13.81

30.05
24.81

5.24

0.000

0.000
0.000
0.946
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Table 2: Margins of exports in enterprises from manufacturing industries in
West and East Germany, Part II: Number of exported goods and

number of destination countries, 2010

Number of firms West Germany 11,972
East Germany 1,924
Average number of exported goods West Germany 29.25
East Germany 14.85
Difference (number of exported goods) 14.40
t-Test for Ho: Difference = 0 (prob-value) 0.000
Kolmogorov-Smirnov —tests (prob-values)
Ho: Distributions do not differ between West and East 0.000
Ho: Larger values in East compared to West 0.000
Ho: Larger values in West compared to East 1.000
Number of firms West Germany 11,455
East Germany 1,928
Average number of export destination countries West Germany 21.68
East Germany 14.16
Difference (number of destination countries) 7.52
t-Test for Ho: Difference = 0 (prob-value) 0.000
Kolmogorov-Smirnov —tests (prob-values)
Ho: Distributions do not differ between West and East 0.000
Ho: Larger values in East compared to West 0.000
Ho: Larger values in West compared to East 0.999
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Table 3: Difference in characteristics in enterprises from manufacturing

industries in East and West Germany 2010: Sample A

Number of enterprises
Firm size (no. of employees)
t-Test for HO: Difference in means = 0 (prob-value)
Kolmogorov-Smirnov-tests (prob-value)
HO: Distributions do not differ
HO: Larger values in East Germany
HO: Larger values in West Germany
Human capital intensity (wage per employee; €)
t-Test for HO: Difference in means = 0 (prob-value)
Kolmogorov-Smirnov-tests (prob-value)
HO: Distributions do not differ
HO: Larger values in East Germany
HO: Larger values in West Germany
R&D intensity (share of R&D employees; percent)
t-Test for HO: Difference in means = 0 (prob-value)
Kolmogorov-Smirnov-tests (prob-value)
HO: Distributions do not differ
HO: Larger values in East Germany
HO: Larger values in West Germany
Capital intensity (depreciations per employees; €)
t-Test for HO: Difference in means = 0 (prob-value)
Kolmogorov-Smirnov-tests (prob-value)
HO: Distributions do not differ

HO: Larger values in East Germany
HO: Larger values in West Germany

Share of firms founded before 1996 (percent)

Share of foreign owned firms (percent)

East
2,594

178.11

25,454

2.66

7,791

38.74

13.11

0.001

0.000
0.000
1.000

0.000

0.000
0.000
0.999

0.190

0.001
0.001
0.433

0.000

0.000
1.000
0.000

West
12,122

277.51

34,975

2.47

5,362

55.81

13.93

Note: Entries for firm characteristics are average values for firms in the sample.
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Table 4: Difference in characteristics in enterprises from manufacturing
industries in East and West Germany 2010: Sample B

Number of enterprises
Firm size (no. of employees)
t-Test for HO: Difference in means = 0 (prob-value)
Kolmogorov-Smirnov-tests (prob-value)
HO: Distributions do not differ
HO: Larger values in East Germany
HO: Larger values in West Germany
Human capital intensity (wage per employee; €)
t-Test for HO: Difference in means = 0 (prob-value)
Kolmogorov-Smirnov-tests (prob-value)
HO: Distributions do not differ
HO: Larger values in East Germany
HO: Larger values in West Germany
R&D intensity (share of R&D employees; percent)
t-Test for HO: Difference in means = 0 (prob-value)
Kolmogorov-Smirnov-tests (prob-value)
HO: Distributions do not differ
HO: Larger values in East Germany
HO: Larger values in West Germany
Capital intensity (depreciations per employees; €)
t-Test for HO: Difference in means = 0 (prob-value)
Kolmogorov-Smirnov-tests (prob-value)
HO: Distributions do not differ

HO: Larger values in East Germany
HO: Larger values in West Germany

Share of firms founded before 1996 (percent)

Share of foreign owned firms (percent)

East
1,042

248.41

27,780

3.83

9,262

42.99

18.14

0.324

0.000
0.000
0.987

0.000

0.000
0.000
0.998

0.000

0.015
1.000
0.007

0.000

0.000
1.000
0.000

West
6,183

315.65

36,491

2.94

5,748

61.07

15.67

Note: Entries for firm characteristics are average values for firms in the sample.
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Table 5:

Empirical models for the margins of exports in enterprises from

manufacturing industries in Germany 2010: Export participation and
share of exports in total sales

Export participation

Share of exports in total sales

OLS Probit OLS Fractional logit
West Germany 1) 0.041 0.140 0.021 0.142
(Dummy; 1 = yes) p 0.000 0.000 0.000 0.000
Firm size R 5.37e-6 0.00041 0.000021 0.00011
(No. of employees) p 0.023 0.005 0.000 0.000
Firm size R -5.70e-11 -3.22e-9 -1.78e-10 -8.68e-10
(squared) p 0.018 0.004 0.000 0.000
Human capital R 5.75e-6 0.000026 6.11e-11 0.000034
(Wage per employee) p 0.000 0.000 0.000 0.000
R&D intensity ) 0.429 4.702 0.544 2.369
(Share of employees) p 0.000 0.000 0.000 0.000
Capital intensity R 6.91e-7 -3.55e-7 5.99e-7 4.21e-6
(Depreciation / empl.) p 0.088 0.861 0.070 0.019
Old firm (Dummy) R 0.067 0.244 0.018 0.130
(1 =founded < 1996) p 0.000 0.000 0.000 0.000
Foreign owned firm ) 0.062 0.361 0.117 0.550
(Dummy; 1 = yes) p 0.000 0.000 0.000 0.000
Industry controls yes yes yes yes
Number of firms 14,716 14,716 14,716 14,716

Note: R is the estimated regression coefficient and p is the prob-value. All models include a constant;
standard errors are based on robust estimates.
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Table 6: Empirical models for the margins of exports in enterprises from
manufacturing industries in Germany 2010: Number of destination
countries and number of goods exported

Number of destination countries Number of goods exported

OoLS OLS
West Germany 1) 3.811 9.144
(Dummy; 1 = yes) p 0.000 0.000
Firm size R 0.0076 0.0477
(No. of employees) p 0.000 0.000
Firm size R -5.76e-8 -2.90e-7
(squared) p 0.000 0.000
Human capital R 0.00053 0.00086
(Wage per employee) p 0.000 0.000
R&D intensity ) 30.527 114.29
(Share of employees) p 0.000 0.000
Capital intensity R -0.000058 -0.00022
(Depreciation / empl.) p 0.066 0.129
Old firm (Dummy) ) 3.415 1.362
(1 =founded < 1996) p 0.000 0.351
Foreign owned firm R 2.341 -0.547
(Dummy; 1 = yes) p 0.001 0.819
Industry controls yes yes
Number of firms 7,225 7,213

Note: R is the estimated regression coefficient and p is the prob-value. All models include a constant;
standard errors are based on robust estimates.
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Table 7: Determinants of margins of exports in enterprises from manufacturing
industries in East and West Germany 2010: Export participation

Linear Probability Model

Probit (Average Marginal Effects)

East West East West
Firm size 1) 0.232e-4 6.51e-6
(No. of employees) p 0.194 0.011

0.00012° 0.878e-41

Firm size R -3.72e-10 -6.45e-11 0.080 0.011
(squared) p 0.187 0.009
Human capital R 4.96e-06 6.04e-6 5.93e-6 5.74e-6
(Wage per employee) p 0.000 0.000 0.000 0.000
R&D intensity 1) 0.862 0.293 1.586 0.917
(Share of employees) p 0.000 0.000 0.000 0.000
Capital intensity R 1.18e-6 4.49e-7 8.44e-7 -3.57e-7
(Depreciation / empl.) p 0.075 0.382 0.346 0.514
Old firm (Dummy) R 0.040 0.071 0.030 0.061
(1 =founded < 1996) p 0.019 0.000 0.078 0.000
Foreign owned firm R 0.114 0.052 0.120 0.064
(Dummy; 1 = yes) p 0.000 0.000 0.000 0.000
Industry controls yes yes yes yes
Number of firms 2,594 12,122 2,594 12,122

" The average marginal effect for firm size takes into account that firm size is included in the model in

squares, too.

Note: All models include a constant; standard errors are based on robust estimates.
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Table 8: Decomposition of difference in the margins of exports in enterprises
from manufacturing industries in East and West Germany 2010:
Export participation

East West
Number of enterprises 2,594 12,122
Share of exporters (percent) 70.32 81.93
Difference (percentage points) 11.61
Decomposition results: Linear probability model
Share p-value
Share of difference (percent) in export participation due to
differences in enterprise characteristics 68.47 0.000
differences in coefficients of characteristics 31.53 0.000
Share of difference (percent) in export participation
due to differences in
Firm size 0.56 0.118
Firm size (squared) -0.08 0.127
Human capital intensity 49.55 0.000
R&D intensity -0.46 0.000
Capital intensity -0.94 0.292
Old fim 10.50 0.000
Foreign owned firm 0.37 0.000
Two-digit industries (not reported in detail)

Note: The decomposition is based on the estimates reported in Table 7
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Table 9: Determinants of margins of exports in enterprises from manufacturing
industries in East and West Germany 2010: Share of exports in sales

OoLS Fractional logit
(Average Marginal Effects)

East West East West
Firm size R 0.55e-4 0.21e-4
(No. of employees) p 0.000 0.000

0.000033" 0.0000191

Firm size R -7.74e-10 -1.70e-10 0.000 0.000
(squared) p 0.000 0.000
Human capital 1) 5.47e-6 6.14e-6 4.84e-6 6.00e-6
(Wage per employee) p 0.000 0.000 0.000 0.000
R&D intensity ) 0.465 0.584 0.330 0.433
(Share of employees) p 0.000 0.000 0.000 0.000
Capital intensity ) 1.19e-6 1.97e-7 9.81e-7 -3.60e-7
(Depreciation / empl.) p 0.005 0.641 0.009 0.353
Old firm (Dummy) ) -0.006 0.022 -0.001 0.026
(1 =founded < 1996) p 0.497 0.000 0.868 0.000
Foreign owned firm 1) 0.152 0.111 0.134 0.096
(Dummy; 1 = yes) p 0.000 0.000 0.000 0.000
Industry controls yes yes yes yes
Number of firms 2,594 12,122 2,594 12,122

" The average marginal effect for firm size takes into account that firm size is included in the model in
squares, too.

Note: All models include a constant; standard errors are based on robust estimates.
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Table 10 Decomposition of difference in the margins of exports in enterprises
from manufacturing industries in East and West Germany 2010:
Share of exports in sales

East West
Number of enterprises 2,594 12,122
Share of exports in sales (for exporters, percent) 27.22 34.02
Difference (percentage points) 6.80
Decomposition results: OLS estimates
Share p-value
Share of difference (percent) in share of exports in sales due to
differences in enterprise characteristics 78.51 0.000
differences in coefficients of characteristics 21.49 0.000

Share of difference (percent) in share of exports in sales
due to differences in

Firm size 2.39 0.000
Firm size (squared) -0.29 0.000
Human capital intensity 67.01 0.000
R&D intensity -1.22 0.000
Capital intensity -0.55 0.464
Old fim 4.34 0.000
Foreign owned firm 1.05 0.000
Two-digit industries (not reported in detail)

Note: The decomposition is based on estimates reported in Table 9
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Table 11: Determinants of margins of exports in enterprises from manufacturing
industries in East and West Germany 2010: Number of destination

countries

OLS

East West
Firm size R 0.016 0.008
(No. of employees) p 0.000 0.000
Firm size R -2.20e-7 -6.01e-8
(squared) p 0.000 0.000
Human capital ) 0.00027 0.00055
(Wage per employee) p 0.007 0.000
R&D intensity (K 5.873 37.796
(Share of employees) p 0.408 0.000
Capital intensity 1) -0.00006 -0.00008
(Depreciation / empl.) p 0.140 0.092
Old firm (Dummy) ) 3.189 3.433
(1 =founded <1996) p 0.001 0.000
Foreign owned firm ) 4.070 1.876
(Dummy; 1 = yes) p 0.007 0.015
Industry controls yes yes
Number of firms 1,042 6,183

Note: All models include a constant; standard errors are based on robust estimates.
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Table 12: Decomposition of difference in the margins of exports in enterprises
from manufacturing industries in East and West Germany 2010:
Number of destination countries

East West
Number of enterprises 1,042 6,183
Number of destination countries 16.38 25.89
Difference (number of countries) 9.51
Decomposition results: OLS estimates
Share p-value

Share of difference (percent) in number of destination countries due to

differences in enterprise characteristics 63.60 0.000

differences in coefficients of characteristics 36.40 0.000

Share of difference (percent) in number of destination countries
due to differences in

Firm size 5.67 0.000
Firm size (squared) -0.85 0.000
Human capital intensity 50.64 0.000
R&D intensity -3.53 0.000
Capital intensity 2.94 0.020
Old fim 6.53 0.000
Foreign owned firm -0.49 0.008
Two-digit industries (not reported in detail)

Note: The decomposition is based on estimated reported in Table 11.
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Table 13: Determinants of margins of exports in enterprises from manufacturing
industries in East and West Germany 2010: Number of exported goods
OLS
East West
Firm size 13 0.055 0.051
(No. of employees) p 0.000 0.000
Firm size R -5.61e-7 -3.15e-7
(squared) p 0.000 0.000
Human capital ) 0.00052 0.0009
(Wage per employee) p 0.016 0.000
R&D intensity 3 20.78 140.14
(Share of employees) p 0.472 0.000
Capital intensity 1) -0.00017 -0.00024
(Depreciation / empl.) p 0.006 0.286
Old firm (Dummy) R 0.521 1.405
(1 =founded <1996) p 0.822 0.397
Foreign owned firm R 5.315 -2.354
(Dummy; 1 = yes) p 0.154 0.392
Industry controls yes yes
Number of firms 1,040 6,173

Note: All models include a constant; standard errors are based on robust estimates.
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Table 14: Decomposition of difference in the margins of exports in enterprises
from manufacturing industries in East and West Germany 2010:
Number of exported goods

East West
Number of enterprises 1,040 6,173
Number of destination countries 17.98 39.26
Difference (number of goods) 21.28
Decomposition results: OLS estimates
Share p-value

Share of difference (percent) in number of exported goods due to

differences in enterprise characteristics 59.14 0.000

differences in coefficients of characteristics 40.86 0.000

Share of difference (percent) in number of exported goods
due to differences in

Firm size 16.17 0.000
Firm size (squared) -1.99 0.000
Human capital intensity 37.02 0.000
R&D intensity -5.87 0.000
Capital intensity 3.96 0.067
Old fim 1.19 0.404
Foreign owned firm 0.28 0.317
Two-digit industries (not reported in detail)

Note: The decomposition is based on estimates reported in Table 13.
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