Exports, Firm Size, and Firm Dynamics

Joachim Wagner

ABSTRACT. This paper explores the relationships between
exports, firm size, and firm dynamics. It is based on a unique
longitudinal data set collected at the establishment level,
covering some 7000 manufacturing German firms. We present
stylized facts on exports and firm size, showing that the
probability that a firm is an exporter increases with firm size;
however, there are many successful exporters among small
firms, and non-exporters among larger firms, too, while most
of the exports are from the top size groups of firms. An
econometric study shows a picture that is consistent with
theoretical considerations: The impact of firm size on exports
is positive but decreasing, while human capital intensity,
domestic market share, and advanced technology all have a
positive influence on the export performance of a firm. Firm
growth and export performance are positively related, as is
expected from a model of a price-discriminating monopolist.

1. Introduction

It is a truism that Germany is an open economy
that is intensively integrated into the world
markets for goods, services, and factors of pro-
duction. Exports account for about one third of
total sales by manufacturing firms. Evidently,
therefore, results from empirical studies on the
causes and consequences of exports are important
not only for economists interested in testing
implications from theoretical models — they are
(or, at least, should be) important for shaping and
evaluating economic policy measures in fields like
industrial policy or promotion of human capital
formation, too.

Empirical studies dealing with German exports,
however, are almost exclusively either descriptive
or based on rather highly aggregated industry level
data (see Wagner (1991) for a survey). Results
from econometric studies using industry level data
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tend to depend to a large extent on details of the
specification of the empirical model used (e.g.,
data used to measure variables like “human
capital” or “innovation”, inclusion or exclusion of
some industries, period covered, etc.). Further-
more, heterogeneity between firms in an industry
is, by definition, ignored. Therefore, econometric
studies using industry level data can neither form
a solid basis for testing implications of theoret-
ical models, nor for shaping and evaluating
economic policies.

While empirical studies on exporting using firm
level data from other countries abound (cf. the
recent surveys by Madsen (1987) and Miesenbock
(1988)), econometric investigations on the causes
and consequences of exports based on compre-
hensive micro level data sets are missing for
Germany. A reason for this “state of the art” surely
is that suitable data sets are not available for
public use, and not collected by researchers due to
budget constraints.

However, the Statistical Offices regularly
collect firm level data on a large number of topics,
including exports. For obvious reasons, these data
are not published at the firm level. In a joint
project with the Lower Saxonian Ministry of
Economics and the Lower Saxonian Statistical
Office we are allowed to use these confidential
micro data for econometric investigations, strictly
following the strong German data protection rules.
This paper reports results for causes and conse-
quences of exports.! It makes three contributions
to the current state of knowledge: it presents
evidence on the determinants of export perfor-
mance of German firms from an econometric
investigation based on a comprehensive set of
micro data, and it tests econometrically the
hypothesis that firm growth and export perfor-
mance are positively related by applying methods
of panel econometrics to the same micro data.
Furthermore, it informs the readers of the wealth
of data (and its limitations) which are available
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from German official statistics for research in
various fields of Small Business Economics.

The rest of the paper is organized as follows:
Section 2 gives information on the establishment
level longitudinal data base of manufacturing
firms from Lower Saxony, section 3 reports
stylized facts on exports and firm size, section 4
presents results from an econometric study of the
determinants of the export/sales ratio, section 5
considers the relationship between firm growth
and exports, and section 6 concludes.

2. The establishment level longitudinal data
base of manufacturing firms from Lower
Saxony

The empirical investigation is based on establish-
ment level data (i.e. data for local production
units) for some 7000 manufacturing firms located
in Lower Saxony (one of the northern old federal
states of Germany). The panel data set covers
firms which produced in at least one of the years
between 1978 and 1989, and all data are annual
sums or averages. Data were collected in official
surveys regularly performed by the Lower
Saxonian Statistical Office. Usually, all establish-
ments from manufacturing industries have to reply
to the surveys, provided that at least 20 persons
are working in either the local production unit
itself or (in case of multi-establishment firms) in
the company that owns the unit.

The data base includes information for each
establishment as regards status (part of a multi-
establishment enterprise or not), detailed geo-
graphical location, detailed industry code, hours
worked by blue collar workers, sum of gross
wages paid, sum of gross salaries paid, number
of people working in the establishment, number of
blue collar workers, domestic sales, foreign sales,
investments (in land without buildings, land with
buildings, and machinery), costs for leasing, and
value of production. Information is for annual
sums or averages, as appropriate. More details as
regards the data base are given in Wagner (1992b),
the questionnaires used in the official surveys are
reproduced in Methner (1992).

In our econometric investigations we used data
at the level of the local production unit (for short:
at the firm level). When descriptive results are
reported, firms are classified into four broad

groups of industries (i.e., basic products, capital
goods, consumer goods, and food, beverages, and
tobacco products) and three size classes (small
firms with up to 50 employees, medium firms with
51 to 250 employees, and large firms with more
than 250 employees). A more detailed breakdown
is not allowed by data protection laws.

3. Stylized facts on exports and firm size

It has been found for several countries that
exporting tends to be concentrated in the larger
production units in an industry (Caves, 1989,
p- 1236). The positive relationship between firm
size and export/sales ratio is a stylized fact of
modern industrial economies.

This section presents descriptive evidence on
firm size and exports for manufacturing estab-
lishments in Lower Saxony based on the firm level
data described above. Exports are defined here
to cover all sales in a foreign country directly
exported by a firm only, including sales via export
agents. Therefore, goods that are exported indi-
rectly (i.e. via sales of intermediate goods that
become part of finished goods that are exported
by the buyer later) are counted as domestic sales.
Firm size is measured using the number of persons
working in an establishment, and firms are
grouped into three size classes, i.e. small (up to 50
persons), medium (51 to 250 persons) and large
(more than 250 persons) firms.

Table I reports export/sales ratios for firms from
capital goods industries in each year between
1978 and 1989. Three patterns emerge:

— The average export/sales ratio of all firms
increased over time from 9.32% in 1978 to
13.00% in 1989, and this increase can be found
for the average ratios of the firms from all three
size classes. Note, however, that these are
unweighted averages — the export/sales ratio for
capital goods sector of Lower Saxony as a
whole was 45% in 1989.

— The probability that a firm is an exporter
increases with firms size: in 1989, 30% of all
small firms, 59% of all medium firms, and 84%
of all large firms sold part of their products
abroad. On the other hand, there are successful
exporters among small firms, and non-exports
among three firms, too.

— The average export/sales ratio increases with
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firm size; the increase, however, is non-linear
and decreasing: In 1978 the average export/
sales ratio for all medium size firms was about
3 times the average ratio of all small firms
(12.91% compared to 4.19%), while the large
firm ratio was only about two times the ratio
of medium firms (25.47% compared to
12.91%).

Results for firms from basic products, consumer
goods, and food, beverages and tobacco products
industries (available on request) show similar
patterns.

Next, consider the relative importance of firms
from various size classes for domestic and foreign
sales: Firms are sorted according to their size
(number of persons) in increasing order, and
divided into twenty groups, each group having the
same number of firms. The first group covers the
smallest five percent of all firms, the first two
groups the smallest ten percent, etc., with the top
group formed by the five percent largest firms. For
each of these groups the share in total domestic
sales and total foreign sales of all firms consid-
ered is computed. The results are plotted in a
Lorenz-curve with the cumulated percentage of
firms ordered according to size on the horizontal
axis, and the cumulated shares of the groups of
firms in total domestic sales and total foreign sales

on the vertical axis. Both axes start at zero percent
and end at one hundred percent, and a rectangle
is constructed by drawing parallel lines passing
through the endpoints. If the groups of firms are
all of the same relative importance for domestic
sales and foreign sales, the Lorenz-curve is the
diagonal starting at point zero, with the smallest
five percent of all firms having five percent of all
domestic sales, etc. If only the largest firm exports,
the Lorenz curve for foreign sales is the right line
of the rectangle. The more the Lorenz-curve
differs from the diagonal, the more unequal is the
relative importance of the firms from the various
size classes for total domestic sales and total
foreign sales (for a discussion of Lorenz-curves
and measures of concentration or inequality, see,
e.g., Coulter (1989)).

The Lorenz-curves for domestic sales and
foreign sales in 1989 by firms from the capital
goods industries in Lower Saxony are given in
Figure 1. It turns out that both domestic and
foreign sales are concentrated in the large firms,
while exports are more concentrated than domestic
sales. The smallest fifty percent of all firms cover
less than one percent of all exports, and more than
eighty percent of all foreign sales (but only
slightly more than sixty percent of all domestic
sales) are from firms in the top group.

Again, results for firms from basic products,
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Fig. 1. Lorenz-curves for domestic sales and exports by firms from capital goods industries in Lower Saxony, 1989.
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consumer goods, and food, beverages and tobacco
products industries (available on request) show
similar patterns.

To summarize, the probability that a firm is an
exporter, and the export/sales ratio, tends to
increase with firm size (the increase being non-
linear and decreasing), while most of the exports
are from the top size groups of firms.

4. Determinants of the export/sales ratio:
An econometric study

Export/sales ratios of firms differ between indus-
tries and size classes, and between firms of the
same size from narrowly defined industries. Why?

4.1. Theoretical considerations

A comprehensive theoretical model for the export
decisions of a firm that discriminates between
exporters and non-exporters and that determines
the export/sales ratio is lacking. Therefore, an
empirical model is to be based on elements of a
theory of the exporting firm:

A starting point is the stylized fact that
exporting tends to be concentrated in the larger
production units in an industry. In his classical
study on the export performance of firms from six
manufacturing industries in Denmark, Holland,
and Israel Seev Hirsch (1971, p. 64ff.) argues that,
on the one hand, firms with sub optimal or above
optimum size may lack efficiency and not be
competitive in international markets, and that, on
the other hand, exporting may help firms to escape
the consequences of a small domestic market.
Size, therefore, could be both cause and effect of
export performance. The importance of size as a
determinant of exports follows from economies of
scale in production, a more fully utilization of
(specialized) executives, the opportunity to raise
financing at a lower cost, benefits form bulk
purchasing, own marketing department plus own
sales force, and a higher capacity for taking risks
(e.g., development of new products) due to
internal diversification. Obviously, there are limits
to the advantages of size, because coordination
costs mount as the scale of operations increases,
and at some point further expansion ceases to be
profitable.

An additional argument is based on the nature

of foreign marketing. As Hirsch (1971, p. 82) puts
it, “. . . at least some of the costs involved in
setting up an export department in the home office,
in retooling and redesigning products for foreign
markets, in doing market studies abroad, and in
providing pre-sales and post-sales services, etc.,
are fixed in nature. To keep unit costs at a
minimum, fixed costs must be divided by the
largest possible number of units. Firms whose
sales volume is large obviously enjoy an advan-
tage in that respect over small firms. Hence, we
expect large firms to have a higher export per-
formance than smaller ones.”

We, therefore, expect a positive relationship
between firm size and exports, at least up to a
point. The direction of causality, however, is not
clear, because exports may induce growth of the
firm, too, and the relationship between size and
export performance might be a simultaneous one.
Furthermore, the size/export performance rela-
tionship may look different for establishments
(local production units) that are part of a multi-
establishment company, because an establishment
of a given size can play its role as either an
exporter or as a manufacturer of parts that are
delivered to another production site in the network
of related establishments that form the company.

A starting point of further elements of an
empirical model to explain the export performance
of firms is given by the neoclassical theory of
international trade. Here trade is linked to inter-
national differences in relative prices of goods,
that are caused by differences in production costs
due to differences in the relative prices of factors
of production, which follow from international
differences in relative factor endowments. Under
well-known conditions (discussed at some length
in textbooks on international trade) a country will
export goods that use the relative abundant factors
of production relative intensively (and import
goods that are produced using the scarce factors
intensively). Even if in general for the case of
arbitrarily many goods and factors and for
non-trivial production technologies and market
structures this factor proportion theory does not
hold, coefficients from regressions relating exports
of a country or industry to factor inputs can be
viewed as a tool to describe the average relation-
ship between the use of one factor of production
(e.g., human capital) and the export performance,
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controlling for influences from other factors (cf.
Harkness, 1981, p. 1044). The same argument
holds for studies using data at the firm level, and
we will look for the relevance of inter-firm dif-
ferences in the use of factors of production for
the export performance of firms.

From a theoretical point of view this makes
sense only in a world that differs from the simple
textbook economy: “In a purely competitive
industry that exports part of its output, we expect
the allocation of each seller’s output between
exports and domestic sales to be indeterminate and
random. That is, at the market clearing price n
identical pure competitors each place equal
amounts of output on the market, and which units
are taken by foreign and which by domestic buyers
is entirely random with respect to the originating
producers.” (Caves, 1986. p. 189) Taking market
imperfections into account, the picture changes:
“Thus in an imperfect world (with differential
access to factor markets, different technological
capabilities, different rates of skill creation ‘on the
job’, different information about final markets and
different entrepreneurial and organizational capa-
bilities), different firms from a given industry are
apt to exhibit markedly varying success in inter-
national markets.” (Lall and Kumar, 1981, p. 453)

We will, therefore, look at the role played by
factor inputs (fixed capital, human capital, and
advanced technology) in determining the
export/sales ratio of firms. Based on considera-
tions related to the factor proportions theory we
expect that firms using highly qualified workers
and new technology will ceteris paribus have a
high export/sales ratio, because Germany is
relatively well endowed with these factors of
production compared to its most important trading
partners (cf. Wagner, 1991, p. 40ff.).

A third starting-point for an empirical model
to explain the export/sales ratios of firms can be
found in the theory of the multinational firm where
the central role of firm-specific knowledge is
discussed: “Successful firms in most industries
possess one or two types of intangible assets. An
asset may represent technology — knowledge about
how to produce a cheaper or better product at a
lower cost than competing firms. This intangible
asset might take the specific form of a patented
process or design, or it might simply rest on
know-how shared among employees of the firm.

Or the intangible might take the form of a mar-
keting asset. . . . An intangible asset . . . makes
the firm appear successful.” (Caves, 1982, p. 3f.)

Exports are one way (besides foreign direct
investment and licensing) to use this firm-specific
knowledge in foreign markets. Ceteris paribus,
therefore, we expect that a firm will have a higher
export/sales ratio than other firms if it has more
firm specific knowledge. Intangible assets,
however, by their very nature resist direct mea-
surement, and proxy variables (e.g., number of
patents or registered trademarks) are not available
from the official surveys of firms. But if firm
specific knowledge is linked to a firm’s success,
we expect the domestic market share to be related
to the amount of firm specific knowledge, and to
form a useful proxy for it. Intangible assets of the
kind discussed above can be expected to have
a positive impact on exports and, therefore, a
positive relationship between export performance
and domestic market share is expected. This
follows, too, from an alternative interpretation of
a high domestic market share as a constraint
imposed on a firm by a domestic market too small
to expand output further, so that firms with a high
market share are obliged to export if they want to
grow.

4.2. Definition of variables

Firm size is measured as the number of persons
that worked in an establishment on average during
a given year, normalized by the average number
of persons in all establishments in the 4-digit
industry of the firm in Lower Saxony. This
normalization is important, because a firm with
500 employees might be a small one in industry
A, but a rather large one in industry B, compared
to its competitors. A dummy variable, taking the
value one if a firm is part of a multi-establish-
ment enterprise, and zero otherwise, is included
in the empirical model as a control variable.

Human capital intensity is proxied by gross
wages and salaries per head.

Advanced technology and new products cannot
be measured directly at the firm level because no
information on it is collected in the official
surveys. A dummy variable, taking the value one
if the industry the firm is in is considered to be
technologically advanced according to its R&D
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intensity, and zero otherwise, is included in the
empirical model (for details and an industry list,
see Legler et al., 1992).

Data for the stock of fixed capital are not avail-
able form the official surveys. Information on
investment in fixed capital in each year, however,
is. A rough estimate of the capital stock in a firm
is constructed based in investment figures in years
t,t-1,t-2, ..., -5, assuming linear deprecia-
tion. Capital intensity, then, is measured by capital
stock per head, and the percentage of capital from
the three most recent vintages is used as a proxy
for the degree of modernization of fixed capital.
Data from the surveys are available for each year
since 1978, so capital stock figures for firms can
be constructed for years starting 1983.

Domestic market share is computed as the
percentage of a firm’s sales in its 4-digit-industry
in Germany.

The correlation matrices (not reproduced here
to save space) reveal no strong linear relationships
between the variables considered. Notably, the
correlation coefficient between firm size and
domestic market share in 1989 is only +0.25,
+0.23, +0.22, and +0.47 for firms producing basic
products, capital goods, consumer goods, and
food, beverages, and tobacco, respectively.

4.3. Results

In an econometric investigation empirical models
for the export/sales ratio were estimated separately
for firms from each of the four broad groups of
industries (i.e., basic products, capital goods,
consumer goods, and food, beverages, and tobacco
products) and for each year from 1978 to 1989,
including the following exogenous variables: firm
size and its square, dummies for multi-estab-
lishment firms and firms from technologically
advanced industries, human capital intensity, and
domestic market share. For years from 1983
onwards alterative models were estimated, too,
including the variables just mentioned plus proxies
for capital intensity and degree of modernization
of capital stock. The export/sales ratio is a limited
dependent variable with values either zero or
positive, and, therefore, TOBIT was used as a
method to estimate the models.

Results for firms from an industry group are
very similar for the years 1978 to 1989, so we will

focus on the results for 1989, the most recent year.
Table II reports results for models not including
the proxies for capital intensity and degree of
modernization of capital stock.

For firms from all four industry groups a
similar picture emerges that is consistent with the
theoretical considerations discussed above: The
impact of firm size is positive but decreases with
size, and human capital intensity, domestic market
share, and advanced technology (at the industry
level) all have a positive influence on the export
performance of a firm.

Results for models augmented by proxies for
capital intensity and degree of modernization of
capital stock show a similar pattern as regards the
variables included in the models from Table II, and
a modern capital stock has a positive impact on
the export performance of a firm (statistically
significant for firms producing basic goods, and
food etc.) that is in accordance with the theoret-
ical considerations. Capital intensity has a
negative sign for firms from basic goods
industries, and a positive sign (that is statistically
significant for firms producing capital goods and
consumer goods) for the rest.

5. Firm growth and export performance

What is the relationship between firm growth and
export performance: Seev Hirsch and Zvi Adar
(1974) gave an answer to this question based on
a textbook model of a discriminating monopolist:
Consider a firm which faces a negatively sloped
demand curve at home and an infinitely elastic
demand curve abroad. Assume that the firm has
the ability to fully discriminate between both
markets. It follows immediately from a simple
graphical representation of this model (not shown
here to save space; cf., e.g., Wagner, 1993b) that
if demand curves are constant the larger the firm
the larger will be the export/sales ratio, because
price and quantity in the home market will not
change, and sales abroad will grow at a constant
price. If the foreign demand curve is negatively
sloped, too, firm growth will affect prices and
quantities at home and abroad. Nevertheless, as
long as local demand is less price elastic than
foreign, for given demand curves there will be
a positive relationship between firm size and
export/sales ratio.
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: TABLE II
Determinants of export/sales ratios: Results of the econometric investigation (Estimation method: TOBIT)*

Industry group  Basic products Capital goods Consumer goods Food, beverages,
tobacco

Exogenous variable
Firm size B 6.233 9.026 4.739 5.313

t 2.932%* 8.464** 4.599%* L AT
Firm size (squared) ] -0.376 -0.450 -0.150 -0.377

t 1.382 - 5.185%* 2.031* 3.045%*
Part of multi-establish- B =10.517 -10.270 0.918 2537
ment enterprise (1 = yes) ¢ 4.063** 4.220%* 0.385 -0.862
Human capital intensity i 0.003 0.950 0.199 0.756

t 0.026 10.071** 2.485* 6.030**
Advanced technology B 31.959 15.522 19.757 b
(1 = yes) t 11.006** TD5»* 3.222%»
Domestic market share i) 4.308 2.321 2.472 1.990

t 6.637** 5.335%* - 4.330%* 3. TG
Constant ﬁ -17.020 -54.605 -11.422 —47.216

1 360w 13.349%x 3.656** 8.859**
Number of firms 923 1524 1012 675

For a definition of variables, see text.
B = estimated coefficient of regression

t = absolute t-value; * (**) = significant at a level of 5 (1) percent
® There are no technologically advanced industries in the food etc. industry group.

It seems plausible that firms (at least, larger
ones) usually face steeper demand curves at home
than abroad due to, e.g., product differentiation by
advertising. Furthermore, home and foreign
markets are not fully integrated because of e.g.,
tariffs and non-tariff barriers of any kind. Third,
at least in the short run demand curves can be
considered to be (more or less) stable. Therefore,
the theoretical model predicts a positive relation-
ship between the rate of growth of total sales of a
firm and the change in the export/sales ratio over
time. This hypothesis will be tested econometri-
cally below.

Note, however, that this hypothesis cannot be
generalized for a cross-section of firms, i.e. it does
not predict a positive nexus between firm size and
export/sales ratio at any point in time for a sample
of firms from different industries. As Hirsch and
Adar (1974, p. 43) point out, given a sample of
exporting firms, the observed variance in export/
sales ratio follows from many factors, including
type of product and structure of local and foreign
demand in addition to size differences.

To test the hypothesis of a positive relationship
between the rate of growth of sales of a firm and
the change in the export/sales ratio over time, data
from the establishment level longitudinal data base
of manufacturing firms from Lower Saxony (see
section 2) are used. The sample covers all
exporting firms from capital goods industries in
the period 1978 to 1989. Annual data for sales in
Germany and abroad were used to compute for
each firm the change of the export/sales ratio (in
percentage points) and the rate of growth of total
sales (in percentages) for the two-years periods
1978/79, 1979/80, . . ., 1988/89. Formally, let s,,
be the total sales (i.e., domestic sales plus exports)
of firm i in year ¢, and x, , be the export of this firm
in the same period. The change in the export/sales
ratio is computed as

(xi,1+lfsi.r+i)*100 s (xi.r/si,x)*looy
t=1978, 1979, ..., 1988,

while the rate of growth of total sales is defined
as
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(5001 = S.)/s;,*100, t=1978, 1979, ..., 1988.

Furthermore, the firms were classified into
three size groups according to the number of
persons working in an establishment in 1978:
small firms with up to 50 persons, medium firms
with 51 to 250 persons, and large firms with more
than 250 persons.

The econometric model has the change of the
export/sales ratio as the endogenous variable and
a constant and the rate of growth of total sales as
the exogenous variable. Separate models were
estimated for firms of the different size classes.
From the theoretical considerations we expect a
positive sign of the regression coefficient of the
sales growth variable. Furthermore, we expect a
closer relationship between exports and sales
growth for the larger firms, because it seems
plausible that larger firms are, on average, more
successful in applying strategies like product
differentiation that lead to negatively sloped
demand curves. In other words, the proportion of
the variance in the change of the export/sales ratio
that is explained by the variance in the growth of
total sales is expected to be higher for the sample
of large firms than for the medium firms, and
larger for medium firms than for small firms.
Evidently, this process cannot go on ad infinitum,
because as X/S approaches unity, the growth of
this ratio approaches zero. However, descriptive
statistics (not reported here to save space) show
that for the firms in the sample this should not lead
to any problem, because the average export/total
sales ratios in 1989 were 20.11%, 26.26%, and
40.39% for small, medium, and large exporters,

respectively. The firm data were pooled over the
periods 1978/79 to 1988/89 to form a panel data
set.

Three types of models for panel data (cf. Hsiao,
1986) were estimated: a pooled model, a pooled
model with firm dummies (to control for time
invariant firm specific effects), and a pooled
model with time dummies (to control for firm
invariant time specific effects). F-tests revealed
that the null hypothesis of no firm effects could
never be rejected at a conventional level. How-
ever, the probvalue for the null hypothesis of no
time effects was 3.93% (small firms), 6.50%
(medium firms), and 0.10% (large firms). There-
fore, at the usual level of 5% the null hypothesis
of no time effects is rejected for both the small
and the large firms. For reasons of comparison
Table III gives the results for both types of models
for firms from the three size classes.

It turns out that the results do not differ much
when time effects are included. For all size classes
the coefficient of sales growth has the theoretically
expected positive sign which is statistically
significant at a level of 1% or better. From the
values of the multiple coefficient of determination
it follows that the relationship between changes
in the export/sales ratio and growth of total sales
is stronger for firms from larger size classes.
However, even for large firms in the model only
12.5% of the variance in the change of export/sales
ratio is explained by the variance in the growth
of total sales.

TABLE III
Firm growth and export performance: Results of the econometric investigation*
Type of firm Type of modell | r— t-value R? N
without time-effects 0.0222 25 0.006
Sl s with time-effects 0.0245 2.75%% 0.024 .
- without time-effects 0.0860 10.97*« 0.054
A T with time-effects 0.0865 10.94% 0.065 a0
Caiie B without time-effects 0.1222 12,57 %% 0.102 1386
& with time-effects 0.1229 12.51%* 0.122

a Perowry 15 the estimated regression coefficient for sales growth

** shows significance at a level of 1%
R? is the value of the coefficent of determination
N is the number of observations (i.e. firms * periods)
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6. Concluding remarks

This paper reports results from econometric
investigations on the causes and consequences of
exports using a unique set of micro data for some
7000 German firms from the establishment level
longitudinal data base of Lower Saxonian manu-
facturing firms:

A first look at the data shows that the proba-
bility to export, and the export/sales ratio, tends
to increase with firm size, while most of the
exports are from the top size groups of firms.
From the empirical models estimated a picture
emerges that is consistent with theoretical con-
siderations: The impact of firm size on the
export/sales ratio is positive but decreases with
size, and human capital intensity, a modern capital
stock, advanced technology and new products, and
domestic market share are positively related to the
export performance of firms.

A theoretical model of a price discriminating
monopolist predicts a positive relationship be-
tween the rate of growth of total sales of a firm
and an increase in the export/sales ratio over time.
Applying methods of panel data analysis we find
that the coefficient of sales growth has the
theoretically expected positive sign in all size
classes, and that the relationship between growth
of total sales and increase in export/sales ratio is
stronger for large firms.

Although results presented here shed some new
light on important aspects of causes and conse-
quences of exports by German firms, important
questions remain open:

What role do innovations (new products, new
processes of production) play for the export
performance of firms? In official statistics no
information about the innovative activities of firms
are collected, and, therefore, its role in deter-
mining exports could not be investigated in detail
here. The way in which the use of advanced
technology and new products was included in the
empirical model to explain the export/sales ratio
here is rather unsatisfactory, because this proxy
is measured at the industry level, and not at the
firm level.

What role do objective characteristics, and
subjective attitudes and habits, of managers in a
firm play for the exporting behavior? There is
evidence that these factors can be important (cf.

Miesenbock, 1988). However, no information on
it is collected in official statistics.

Furthermore, exporting should be seen as one
way to earn profits from firm specific knowledge
besides selling in domestic markets and serving
international markets via foreign direct invest-
ment, licensing, etc. Data on other forms of
international linkages of firms, however, are not
collected in official surveys.

Data from official statistics, therefore, are an
important source of information that should
be investigated much more intensively by re-
searchers, but these data have to be supplemented.
What we need is a comprehensive panel of firms
based on surveys designed to collect a suitable
longitudinal micro data set. Work on this is in
progress: Together with colleagues from the
University of Hannover, in 1994 I will start “Das
Hannoveraner Firmenpanel”, a panel study cover-
ing some 1000 manufacturing firms during a
period of, at least, four years.
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Notes

' For a more comprehensive discussion of some of the issues
and a presentation of more detailed empirical results, see
Wagner (1992a and 1993a) and a series of project reports on
which this paper is based.
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