











1 Introduction

In the past decade, the appearance of rm level datasets allowed micro-level
statistical examination of international trade. Datasets from the US (Bernard
et al. 2007), France (Eaton et al. 2005), Italy (Castellani et al. 2008), Belgium
(Muals & Pisu 2007) or Columbia (Eaton et al. 2007) all described the patterns
of international trade at the rm level. Empirical trade research based on
rm level data point towards the importance of rm heterogeneity and the
exceptional performance of the exporting and importing rms, see e.g. Mayer
& Ottaviano (2008).

Hungarian data have also been used recently, and this paper is aimed at in-
troducing the key features of the data as well as basic description of the most
important patterns of international trade and establishing stylised facts on
heterogenous trading rms in Hungary.

The IEHAS-CEFIG Hungary dataset’ is compiled with the purpose of in-
vestigating international trade at the rm level. Balance sheet and customs
information for the period 1992-2003 are merged with a rm-product-country
panel of manufacturing trade observations. This note is to provide descriptive
statistics on this comprehensive dataset focusing on international trade re-
lated phenomena: prevalence of trading activity, concentration of trade volume
within and across sectors and over space. Furthermore, we give basic inference
about the variety of trading partner countries and product categories.

Two datasets from di erent sources are merged. The rst dataset is from the
Hungarian Tax Authority (APEH) containing an almost universal sample of
rms with double-entry bookkeeping. Data include common balance sheet and
income statement information such as output, labour, capital or ownership.
Balance sheet data are available for the whole economy. The customs data
cover complete set ofransactions from 1992-2003 taken until Hungary's EU
accession in 2004.The observation is an aggregate of shipments at economic
entity-destination-product level of export or import naming the country of
destination or origin, the value and its physical quantity and product category.
Customs data are available for goods (and not services). Importantly, the
customs data allowed creating rm-level descriptive variables of trade volume,
diversity of trading partners and that of products. These aggregate rm level
variables were than directly merged with the balance sheet data.

Manufacturing plays a dominant role in both import and export activity
by volume, therefore this discussion focuses on the manufacturing sector.

2The dataset is used for example in Halpern et al. (2005), Altomonte & Beles
(2009), Beles & Muralozy (2008), Csillag & Koren (2009), Beles & Harasztosi
(2009), Gorg et al. (2008)



Throughout the paper, we use the following approach to Tables and Statistics.
The year 1999 is picked as reference point to describe cross-sectoral distribu-
tion of any phenomena; while these tables for 1999 are displayed in the text,
time-series of the descriptive statistics will be available in the Appendix.

The rest of the paper is structured as follows. In Section 2, rst we describe
the two datasets separately and the procedure of merging. Section 3 gives a
portrait of trading rms: in 3.1 the prevalence of trading activity across sec-
tors is discussed, part 3.2 investigates how trading rms are di erent from
non-trading rms in terms of key characteristics. Part 3.3 describes the con-
centration of trading volume across and within sectors. Further, the basic
picture on the spatial distribution on trade volume is described. In Section
4 the distribution of the number of traded products are discussed. Using the
customs data part 4.2 presents a broader picture on the Hungarian trade re-
garding products principal trading partners. Finally, some key stylised facts
are summarised.

2 Constructing the Dataset

In this section we explain in detail how the IEHAS-CEFIG Hungary dataset
was constructed: describing both the source dataset and the procedure of
merging.

2.1 The source datasets

The balance sheet database is based on information collected by the Hun-
garian Tax authority (APEH). It contains information on double entry book
keeping rms from 1992 to 2006. The list of key variables include: annual av-
erage employment, net value of sales and export sales, xed assets, wage bill,
nancial assets, costs of goods and materials. Also, we have information on
ownership, as the equity share of the public sector, domestic private sector
and foreign owners are given. Firms’ sectoral categorisation is identi ed at
four-digit NACE categories (of 1996). The location of the headquarter of the
rm is available at municipal level along with its post code, and this allows to
describe data spatially at any level of NUTS classi cation.

The rm level custom dataset is collected by the Hungarian Statistical Of-
ce. The dataset is assembled from the customs declarations that economic
agents |l out in case they export or import. These account for all transactions
entering or leaving Hungary with the special trade approach which excludes



goods stored unaltered in bounded warehouse and duty free zodet the
database yearly trade volumes are reported at destination- rm-product-level.
The goods are categorised by the Hungarian Nomenclature of product of 9
digits, which is up-to six digits is equivalent with the Harmonised System cat-
egories. As this information is not fully available for us in every year, in this
study we will regard each HS6 category as separate product.

The destination or origin of thetransaction is labelled by two-letter UN coun-
try classi cation, taking the geopolitical changes of the sample period into
account. The values of export are calculated dsee on boardand the imports
are accounted for oncost, insurance freight value in both USD and HUF
terms. We are also have information on the physical quantity of an observa-
tional unit and its unit of measurement given by the guidelines of Combined
Nomenclature. Each observation entails an entity identi er, which is congru-
ent with that of the balance sheet database and which facilitates the merger
of the data.

We have no information regarding either the actual APEH id or the name of
rms.

2.2 Data Cleaning

Some basic cleaning of the APEH dataset was carried out to clean the data
of obvious errors. Typos and outliers (such as the use of million instead of
thousands, lack of commas, etc.) in wage and employment data were corrected
for by looking for abnormally higher than sectoral average changes.

One or two consecutive years of missing information about the sectoral classi-
cation of the rm at 4 digit NACE level was corrected for the following way.
Gaps were lled with classi cation of the pre-gap and after-gap classi cation

if those were congruent. Other single gaps were lled with pre-gap observa-
tions, unless they were the rst observations of a rm. In that case post-gap
information was used.

One or two consecutive year gaps of sales, employment, xed assets, average
wage , material cost and foreign share information were lled in with the linear
increment suggested by the di erence of the pre and post-gap existing infor-
mation. In case of these variable only single or double gaps were lled where
both adjacent information were available. Other gaps were left unaltered.

Of course, users of the data may have added further cleaning depending on

3 Further exclusions are: currency, monetary gold, temporarily used machinery,
goods shipped for repairs, international aids, military shipments. From 1997 on
only the shipments from duty free zones to abroad were accounted for, those to
within Hungary not.



particular usage.

2.3 Merger

In order to merge datasets at the rm level, rm-year level aggregates were
created such as value of trade in millions of HUF, the number of trading
partner countries and the number of traded varieties both for importing and
exporting for a given rm. Given the transformation of the customs data, it
can be merged to the balance-sheet panel by year and the identi er.

In sum, 26 percent of the export observations (entity-year) and 32 percent
of the import observations were not matched for two reasons. First, after the
merger rm-year observations that were not originally available in the APEH
dataset were dropped. In case of exports this implied on average yearly 5000
observations, showing stability over time. The share of export value dropped
in 1992 and 1993 constitute 19% and 14% of the customs export, while in
the later years this share is only 3-5%. In case of imports on average 10000
observations are dropped yearly. Similarly to imports in 1992 and 1993 the
share of unmatched volume was higher than in later years, being 23 and 19
percent respectively, but only 3 to 5 percents afterwards.

The second discrepancy stems form exporter and importer entities that were
not obliged to have double book-keeping by théct on Accounting in e ect

of the period. This also implies, that by keeping observations present in the
APEH data only, we can be more certain, that observations about export and
import remaining in IEHAS-CEFIG refer to proper rms.

In this study we use trade information obtained from the customs statistics.
Therefore we implicitly assume, that rm that show positive exports in the
APEH dataset, but do not appear in the customs data do not trade. That
is, we will evaluate exporter status and export volume as suggested by the
customs data. This way exporting and importing is handled with the same
methodology.

2.4 The scope of the IEHAS-CEFIG dataset

Having merged the datasets, a panel ranging from 1992 to 2006 containing
1,246,925 rm-year observations with trade related information until 2003 was
obtained. The number of observations ranges from 54 to 136 thousand yearly,
as represented by Figure 1.

The sharp drop observed after 1999 is due to the change in the sampling rules
used by the data collector. The change a ects the sampling of the rms with



less than 5 employee, who thus become underrepresented. The average rm
size in terms of employment doubles from 1999 to 2000, from 15 to 30, also
total employment in the sample drops only with 7 percent from 1999 to 2000
in the data. The e ect of the gap on the trade related inference is minuscule as
almost all trading rms are accounted for. Firms with less than million dollars

of export are missing after 1999. As less than one percent of 1999 exporters are
such rms, this discrepancy can be regarded a minor one. However, it might
a ect the time-series nature of the data.

Fig. 1. Number of rms by years
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The graph shows the yearly number of observations in the IEHAS-
CEFiG dataset. The red line represents the change in the sampling
procedure from 1999 to 2000.

The cross sectoral distribution of observations shows that more than 70% of
rms are in NACE chapters of Manufacturing, Wholesale and retail tradeand

in Real estate & renting and business activitieSThese sectors represent on
average 63% of total employment. The relative shares of chapters are stable
over time as Table 12 (in the appendix) summarising the employment shares
of the NACE chapters over the years con rms. However, one can witness the
decline in the relative importance ofAgriculture, Mining and quarrying and
the increase in services such agealth and Social workWholesale and retail
trade and Education.

The customs data allow us to evaluate the distribution of trade activity over
the sectors. Not surprisingly, the largest share of product exports are per-
formed by the manufacturing rms. Over time their share of export volume
increases from 73 percent to 90 percent, as shown by Tables 13 and 14 for the
shares of export and import volumes of the various NACE 1 chapters in the
Appendix. The largest part of the remaining trade activity is performed by
the Wholesale and retail sectqrthough its share is decreasing over time from
17 to 5 percent. Contrary to export volume distribution imports show a bit

di erent picture. While, Manufacturing sector is responsible for the majority



Table 1 _
Number of observations by NACE chapters

NACE Observa-  share
tions (%)
A Agriculture, Hunting and Forestry 74300 5.96
B Fishing 2400 0.19
C Mining and quarrying 2956 0.24
D Manufacturing 225316  18.07
E Electricity, gas and water supply 5335 0.43
F Construction 100096 8.03
G Wholesale and retail trade 422198  33.86
H Hotels and restaurants 39075 3.13
|  Transport, storage and communication 49220 3.95
J Financial intermediation 11407 0.91
K Real estate, renting and business activities 241213 19.34
L Public administration and defence 12 0.00
M Education 7553 0.61
N Health and social work 12938 1.04
O Other community service activities 40657 3.26
Q Extra-territorial organisations and bodies 22 0.00
No info 12227 0.98
TOTAL 1246925 100

share of import volume (50-60 percent) a considerable share of product im-
port (30-40 percent) is carried out through theWholesale and retail sector
While most of this latter import volume consists of products that are sold to
consumers directly, some will become inputs to manufacturing rms. The dis-
tinction between Manufacturing and Wholesale and Retaikrade is important
for example when assessing role of imported inputs of performance of rm or
on income distribution of workers.

Given the relative high intensity of trade in the manufacturing sector, the rest
of this paper (from Section 3 on) will concentrate on manufacturing rms.

2.5 Source discrepancies and representative power of data

This section discusses the representative power of IEHAS-CEFIG dataset re-
garding the volume of trade. First, we compare the rm level export informa-
tion from the customs and APEH sources in the merged dataset. Second we
compare the customs trade data to the o cial trade volume aggregate gures
published by the Hungarian Statistical O ce (KSH).



2.5.1 Two sources of export

The IEHAS-CEFIG dataset has two sources of exports. One is the balance
sheet information from APEH, which contains the volume of export activity
that is accounted in the books for a given year. The other source is the merged
customs data, which captures all actual transactions. The actual gures from
the two sources may be di erent, because APEH documents only those trans-
actions where change in the ownership occurs, while customs data records
transactions irrespective of the ownership statu$.

A comparison of the two dataset nds a correlation of 0.95 between the ex-
port volumes, implying an acceptable di erence. However, as shown in Tables
15 and 16 (in the Appendix) the discrepancy varies considerably across sec-
tors and over time. Manufacturing sectors show the highest and most stable
correlation with an average of 0.93. The other sectors, with the exception of
Agriculture and Forestry demonstrate low correlation. If sectors of manufac-
turing are examined separately, the correlations of the two sources of export
data appear strong on average. However sectors, suchlastiles, Printing and
Publishing and Radio, television and communication equipmerghow average
correlation lower than 0.8.

While correlation describes strength of the relationship of the variables it
does not assess scale issues. Therefore, in Table 17 the di erences in the sums
of volumes for a given sector in the given year are examined. The gures
express the share volume by which customs data exceeds the book report.
While on average, di erences are acceptable, in several sectors, especially in
Tobacco productsWearing appareland Tanning and dressing of leathetarger
discrepancies are present.

2.5.2 Representativeness of volume data

To show the representative power of IEHAS-CEFIG in Table 2 the sums of
all export and import values in the data are compared to the o cial annual
product trade volumes published by Hungarian Statistical O ce (KSH) . We
nd that data sums up to 95 - 97 percent of the trade volume thus published.
The discrepancy stems from methodological di erences. The o cial gure in-
corporates some nancial services as product trade, while we do not nd
that in IEHAS-CEFIG.

Also, as indicated by second row for 1996 in Table 2 a methodological change

4The discrepancy is also in uenced by accounting techniques: the accounting and
actual exports appear in di erent years.

SIf e.g. the gure is 85.7, it suggest that 85 percent of the customs data should be
added to the APEH data to make the two sources of data equal.

6e.g. such as leasing



Table 2
Comparison of KSH and IEHAS-CEFIG trade volume data in hundred Bn. HUFs.

KSH IEHAS-CEFIG

import  export | import export
1992 8.8 8.4 6.7 6.8
1993 11.6 8.2 9.4 7.0
1994 15.4 11.3 14.0 10.3
1995 19.4 16.2 18.2 15.4
1996 27.6 23.9
1997 39.6 35.7 37.9 34.6

1998 55.1 49.3 53.7 48.4
1999 66.5 59.4 64.7 58.5
2000 90.6 79.4 86.2 73.0
2001 96.7 87.5 95.1 86.2
2002 97.0 88.7 94.3 87.1
2003 107.0 96.4 104.1 93.5

The trade volumes are in current prices. The second
o cial KSH gures for 1996 ( in italics ) are calculated
retrospectively by new method introduced from 1997
on.

occurs at the KSH which broadens ’special trade’ category of custom-free ar-
eas. Furthermore, the di erence also comes from the fact that customs data
and KSH treats arm’s length and non-arm’s length transaction di erently. De-
spite the aforementioned di erences, IEHAS-CEFIG created from raw customs
transaction level data seems to be able to grasp the majority of Hungarian
product trade.

3 The Prevalence of Trading Activity at rm level

The key interest in examining rm level datasets on trade activity is that
it gives a more detailed picture about what is behind aggregate trade ows
and allows us to see whether ndings are consistent with trade theories. This
section looks at trading rms

3.1 Concentration

Recent stylised facts suggest that trading rms are fairly scarce and there is
a very strong concentration of exporting and importing activity at the rm
level (see eg. Bernard et al. (2007), Bernard & Jensen (1999)).

To illustrate the propensity to trade of Hungarian manufacturing rms, Table
3 presents the key statics and compares it with results from other countries.
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In Hungary, less than third of the rms were exporters and about third were
importers in 1999, and the distribution of export and import volumes were
both more concentrated than that of sales.

Table 3 . . .
Participation Rate and Concentration: International comparison
Hungary Italy uU.S. Sweden Belgium
% Exporters 27.7 70.6 27 71 41.2
% Importers 33.2 69.3 14 60 43.2
Gini Exports 0.936 0.825 0.972 . 0.959
Gini Imports 0.945 0.965 0.965 . 0.956
Gini Sales 0.922 0.807 0.916 . 0.873 (VA)
our paper Castellani Bernard et al. Andersson Mudls & Pisu
et al. (2008) (2007) et al. (2007) (2007)
Firms, 1999 Firms, 1997 Plants, 2002 Firms, 2004 Firms, 1996
all empl: > 20 all empl: > 10 all

manufacturing  manufacturing  manufacturing  manufacturing  manufacturing

Compared to results computed for other countries, Hungary is slightly less
open than Belgium, but more open than the U.S. At rst glance, Hungarian
data may look dierent to some other countries such as lItaly or Sweden.
However, this is due to di erent sampling restrictions used. Knowing from
Mayer & Ottaviano (2008) that traders are on average larger in size in Europe,
exclusion of small rms results in the overestimation of openness. To be able
to compare to Sweden and Italy size adjustment has to be made on our data.
For Hungary, the result are as follows. When excluding less than 10 employee
rms 55% of the rms export and 59% import. When excluding the less than
20 employee rms results change to 66 and 70 percent respectively. Given these
estimates, Hungary seems less open then Sweden, but seems comparable to
Italy.

Next, the underlying sectoral distribution of the average 27% export and 33%
import participation rate of the manufacturing sector is investigated. Figure
2 shows the share of rms that export in each manufacturing sector plotted
against the share that import in 1999. Most open sectors in terms of exports
are 34 - Motor vehicles(51%), 28 - Basic and Fabricated metals (48-30%)
and 25 - Rubber and Plastic productsector and24 - Chemicalssector both
with (41%). The least open sectors in terms of export are th22 - Printing
and publishingsector (10%) and30 - O ce Machinery sector (16%).

Tables 18 and 19 (in the Appendix) show the export and import participation
rate within sectors for all the years of the sample. Remember, that there is a
break in the data from 1999 to 2000, the share of traders are systematically
higher in the late periods across all sectors due to the lack of small rms.
Otherwise trading propensity shows stability over time across sectors.

Sectors with high share of exporters tend to have high share of importers. The
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Fig. 2. Share of exporters and importers by sector in 1999
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The graph plots the share of exporting rms against the share of
importing rms in manufacturing sectors. Each ball represents an in-

dustry with the corresponding NACE code indicated on it. Sector 16

of Tobacco products is excluded due to the small number of rms, who
are all traders.

high correlation of the within sector participation rates is also apparent in
Figure 2. This is due to the fact, that most rms perform both exporting and
importing activity. Thus for more precise examination of trading activity, four
trade status categories have been created. These are the non-trading rms, the
rms that import only, rms that export only, and rms that import as well

as export (two-way traders). Table 4 shows the share of rms in each status
for 1999. It shows, that 38.5% of the rms engage in trading activity, either
exporting, importing or both. Five and half percent of the rms on average
engage in exporting activity only, on average 11 percent of the rms import
only and on average 22.2 percent of the rms engage in both activities. This
suggest, that most of the trading manufacturers in the Hungarian economy are
two-way traders. There are only some sectors, where share of exporters-only
is relatively high e.g.Wood and Basic Metals

3.2 How di erent are traders?

Firms engaged in international trade look dierent along a number of di-
mension. Since Bernard & Jensen (1999)’s seminal empirical paper on U.S.
exporters, several works have documented that rms involved in international
trade are di erent from non-trading rms in many aspects. These rms employ
more and better skilled workers, pay higher wages and are more productive
than rms selling within borders only. Many of these di erences related to the
operation of the rms were found and documented both for the U.S. and Eu-
ropean countries for example in Bernard et al. (2007) or in Mayer & Ottaviano
(2008). These phenomena is also documented for Hungary by Altomonte &
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Table 4
Share of rms in di erent trade status in sectors of manufacturing 1999, (%)

share of
industry Num. non- exp. imp. two-
Obs. trader only only way

trader

15 Food products and beverages 2705 71.2 6.5 8.0 143
16 Tobacco products 7 0.0 0.0 143 85.7
17 Textiles 764 51.3 51 135 30.1
18 Wearing apparel 1158 55.0 3.5 7.5 33.9
19 Tanning and dressing of leather 366 45.4 3.6 8.7 423
20 Wood 1244 619 109 98 174
21 Pulp, paper 243 57.2 3.7 132 259
22 Publishing, printing 2625 80.1 3.5 10.2 6.2
23 Coke, re ned petroleum 8 625 0.0 125 25.0
24 Chemicals, and chemical products 523 417 52 17.2 359
25 Rubber and plastic products 1059 47.1 70 123 33.6
26 Other non-metallic mineral products 764 59.0 52 139 219
27 Basic metals 233 459 146 6.4 33.0
28 Fabricated metal products 2724 61.1 7.5 8.7 227
29 Machinery 1997 56.1 41 147 251
30 O ce machinery and computers 164 67.1 0.6 17.1 15.2
31 Electrical machinery 708 55.6 24 141 2738
32 Radio, television and comm. equip. 520 55.6 3.7 127 281
33 Medical, precision and optical instr. 796 58.0 35 152 232
34 Motor vehicles 241 38.6 41 100 473
35 Other transport equipment 127 55.9 1.6 11.8 30.7
36 Furniture 1059 61.9 48 114 219
37 Recycling 107 654 9.3 6.5 18.7
All manufacturing 20142 61.3 55 11.0 222

Beles (2009).

These di erences calculated for the IEHAS-CEFIG dataset are summarised
in Table 5. Each row displays the average di erence between exporter and
non-exporters and importers and non-importers in a rm characteristic. The
rst and the third columns represent ordinary least squares regressions with
log of employment, value added per worker, average wage and capital per
worker as dependent variables on exporter and importer dummies respectively.
The second and fourth columns include employment and sectoral dummies as
controls. When employment is the dependent variable employment control is
omitted.

As dependent variables are in logs the coe cients can be interpreted as per-
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