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1.

Introduction

The economic literature has since long recognised that firm-level data delivers crucial information
for understanding the drivers of competitiveness, as aggregate performance depends strongly on
firm-level decisions (on labour and capital markets as well as innovation and technological
capacity). Moreover, widespread heterogeneity in firm’'s behaviour has been well documented
(Caves 1998, Bartelsman and Doms 2000), thus highlighting the limits of models based on the
representative agent hypothesis. These findings also suggest that better knowledge of the
underlying distribution of size and productivity might be required in order to assess aggregate

productivity growth, and thus competitiveness.

In policy terms, an important implication of the existing firm heterogeneity is that a similar policy
shock might yield different results on (aggregate) competitiveness measures across countries or
industries, with important consequences for welfare and distribution, depending upon the specific
firm configuration prevailing at any moment in time." It then follows that we need not only to improve
on firm-level indicators, moving from averages to the knowledge of the entire distribution of firm
performance, but also to incorporate in a more systematic way the impact of firm heterogeneity on

‘standard’ assessments of competitiveness.

Despite the increasing demand for micro-founded analysis by policy makers, firm-level cross-
country studies are scarce. The main reason is that firm-level data collected for administrative
purposes are confidential in nature and lack comparability across countries. In this context, the
commercial databases like the ones compiled by Bureau van Dijk (BvD) have been widely used for
research and policy analyses. The drawback of these databases is, however, that the collection of
variables such as employment or exports, which are crucial for the analysis of trade and
productivity, is not compulsory in all countries. As a result, the coverage of firms providing the

required information for competitiveness analysis is drastically reduced and/or biased.? Moreover,

1

Melitz and Redding (2014) provide a comprehensive summary of the different channels through which a trade
shock interacts with firm heterogeneity in driving aggregate productivity.

The coverage of Amadeus varies across countries, depending on each country’s specific data collection rules
and criteria. For example, only 11% of firms listed in Amadeus/Belgium have information on employment and
turnover, while that percentage goes up to 66% in Spain. In Italy only about one-third of firms provide sufficient
information to compute labour productivity and Total Factor Productivity. The value of exports is reported by a
negligible number of firms in most countries.
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country sources are greatly heterogeneous in nature — as detailed in the accompanying cross-

country comparability report®— and commercial databases can do little to tackle the issue.

The ‘raison d'étre” of the Competitiveness Research Network (CompNet), founded by the EU
System of Central Banks in 2012, is to fill this gap and produce comparable cross-country firm-
based information that suits the analyses conducted by the participating institutions as well as the
research community. Beyond the dataset per se, the value added of the network is to bring together
researchers working on competitiveness issues in different institutions. The network also counts on
the collaboration of both the providers and users of data, which facilitates the production of the

indicators demanded at each point of time by the participating policy institutions.

The aim of this report is to present the new vintage of the cross-country dataset, as well as to
introduce the reader to the main novelties since the last data release in terms of governance and
underlying methodology. Hence this report should be complemented with other documentation to
get a complete picture of the Network. First, newcomers to the network might want to revise
previous CompNet documentation to get a better sense of its methodology and achievements”;
second, data users are encouraged to read the recently produced cross-country comparability
report (Altomonte et al. 2018) and user guide (Aglio et al. 2018). These two reports refer to the

current data vintage.

Over time, the CompNet dataset has increasingly been utilised for research and policy analysis, in
line with a strong interest within European institutions and National Central Banks to further expand
the use of firm-level information to analyse the micro-foundation of aggregate developmentss. As a
result of such demand, the number of CompNet’s stakeholders has increased since the last release

of the dataset (5th vintage, in 2016). Besides the European Central Bank and a number of National

3

4

5

Altomonte et al. (2018): “Assessing the reliability of the CompNet micro-aggregated dataset for policy analysis
and research: Coverage, representativeness and cross-EU countries comparability”. This report will become
available on line on CompNet website (see www.comp-net.org).

For more information on the initial stages of the Network and fundamentals of the micro-aggregated dataset,
please refer to the papers documenting previous vintages, in particular the horizontal paper Lopez-Garcia and
di Mauro (2015) and the module-specific papers: Berthou et al. (2015) (trade); Ferrando et al. (2015)
(financial) and Fernandez et al. (2017) (labour).

See for example Mario Draghi's speech” Moving to the frontier: Promoting diffusion of innovations”, to be found
here: https://www.ecb.europa.eu/press/key/date/2017/html/sp170313 1.en.html, the article on “Firm
heterogeneity and competitiveness in the European Union” published in the ECB EB of March 2017
(https://www.ecb.europa.eu/pub/pdf/other/eb201702_article02.en.pdf), or the Chapter. 2 of the EBRD
Transition Report 2017-2018. Besides, a number of papers shedding light on exchange rate pass-through or
input misallocation, among others, have already been published. For more details, please visit CompNet's
webpage: www.comp-net.org.
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Central Banks of the ESCB, the European Commission, the European Investment Bank and the
European Bank for Reconstruction and Development have become members of the network. The
Halle Institute for Economic Research and the Tinbergen Institute, two European research institutes
renowned for their expertise in productivity analysis, also actively participate in the project, with the
Halle Institute also collaborating in a number of important tasks like the preparation of the statistical
code, the collection of data, and the provision of other services. Another important development has
been the involvement as data providers of a number of National Statistical Institutes and other
national research centres with access to firm-level data (see next section for greater detail).
Following these efforts, the country coverage of this vintage has grown from 15 (in the 5" vintage)

to 18 countries, including the six biggest EU economies (DE, FR, IT, ES, NL and PL).

A key feature of the 6" CompNet data vintage is the considerable progress made to further
enhance cross-country comparability. If CompNet data are to be used for policy analyses of
competitiveness, trade and productivity, maximum comparability has to be ensured conditional on
the fact that the database relies on administrative sources, i.e. it was originally not tailored for cross-
country comparisons. Indeed, the fact that CompNet relies on existing data rather than on a new
survey is cost-efficient, but also implies that sampling criteria, variable definition or cleaning of data,
to name a few key issues, are decided by other parties and for other purposes. This is a common
problem faced by all data sources based on administrative data. In this context, it is key that all data
comparability issues are: (i) addressed with state-of-the-art statistical methods; and (ii) properly
documented, so that researchers and policy makers can account for them in their analyses. For that
purpose, this report is accompanied by a cross-country comparability report (Altomonte et al. 2018)
which shows in great detail both the country-specific characteristics of the metadata and of the
indicators being eventually produced. Most importantly, the cross-country comparability report
highlights the remaining biases as well as the strengths and weaknesses of the CompNet dataset
relative to other similar granular data sources, and provides clear guidelines to CompNet data

providers in order to consistently improve the quality of the dataset.

The current data vintage incorporates fundamental improvements to both the content and the
procedure of data collection. Regarding the content, we have updated the methodology to estimate
some of our main indicators, such as Total Factor Productivity (henceforth, TFP). We have also
included new indicators that contribute to the ongoing policy debate. Amongst them, three should
be highlighted from the outset. First, the new dataset includes a new module on distressed firms still
operating in the market, as well as their characteristics. Second, job creation and destruction rates

have been computed for narrowly defined sectors or across-size classes in order to single out such
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components of gross job flows. Third, for the first time information has been collected at the regional
level (i.e. NUTS2 level). The latter will make it possible to explore, for instance, the productivity

distributions across different regions within a given country.

Regarding the improvements in data procedures, the CompNet code has been totally rewritten to
increase its efficiency and robustness, correct small glitches, include a better weighting system and
incorporate confidentiality checks which the data providers can adjust to their respective country-

specific requirements.

The presentation of the new dataset is done in two steps. First, the report documents the 6" data
vintage of CompNet in terms of coverage, representativeness, and indicators. This is done in
Sections 2 and 3. For completeness, the information therein should be complemented with the
cross-country report on data comparability (Altomonte et al. 2018) and the updated user guide
(Aglio et al. 2018). Both documents are available on CompNet's webpage. Second, the report
highlights selected stylised facts of potential high value for research and policy, emerging from the
new dataset. The discussion, in Section 4, is structured in the same fashion across main indicators:
we first show how the relevant CompNet indicator behave vis-a-vis other (aggregate) sources, then
we illustrate its granular features, and finally we use the data to uncover new facts or to shed light
on a number of issues of interest to policy makers. This preliminary analysis intends to be solely
suggestive and aims to “raise the appetite” of researchers in the various topics covered by the

report.

Data sources, coverage and representativeness

This section provides an overview of the methodology and raw data used to construct the CompNet

dataset, with special emphasis on the representativeness and cross-country differences. For more

information please refer to the cross-country comparability report (Altomonte et al. 2018).

2.1 The micro-distributed approach

In order to preserve confidentiality of firm-level sources and improve cross-country comparability,

CompNet adopted from the beginning the so-called “micro-distributed approach”, developed by

Bartelsman, Haltiwanger and Scarpetta (2004) and described in Lopez-Garcia, di Mauro et al (2015).

In this approach, a common protocol is used to extract relevant information — not only the mean, but

also other moments of the distribution of each variable — from existing firm-level datasets available
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within each of our data providers. The code is sent to the data providers who run it on their firm-level

data and send in return only aggregated information to preserve confidentiality.

The common methodology ensures the harmonisation of industry coverage, variable definitions and
units, target population of firms, deflators, treatment of outliers, and estimation methodologies.
Regarding cross-country comparability of the raw data, the use of indicator-specific population weights
ensures that the firm distribution by macro-sector and size class resembles the one of the population
of firms (according to Eurostat Structural Business Statistics). The use of PPPs improves the
comparison of nominal variables across countries. Moreover, given that some countries do not sample
firms below a given size threshold, all indicators are computed both for the sample of firms with 20 and

more employees as well as for the sample of firms with at least one employee.

2.2 Basic country information

Table 2.1 shows the sources of raw data in each of the countries included in this report. In most
cases, data providers rely on business registers, complemented with other firm-level sources either to
enrich firm coverage or to include information on value of exports. Despite the diverse sources of raw
data, in all countries the target population of the dataset is narrowed down and the data consistently

includes non-financial corporations with employees.
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Table 2.1: Sources of raw data

Country Data source name Acronym Institution responsible for source Data provider firms included in dataset* Source specific Information
Belgium - - - National Bank of Belgium (BACH)|- Micro-information underlying the financial ratio's in the BACH database*
Croatia Yearly financial statements of firms FINA Financial Agency Croatia Croatian National Bank NFC drawn from total economy
Annual report of economic units in selected production in{P501 Statistics Czech Republic NFC drawn from total economy |full coverage for firms with >50 employees, stratified survey for smaller firms
Cazein (Rl Extrastat/Intrastat foreign trade transaction data TRADE Statistics Czech Republic Czzein (Veftae] (e NFC drawn from total economy
Business Register RES Statistics Czech Republic NFC drawn from total economy
Accounts statistics - non-agricultural industries Acc. Stat.  [Statistics Denmark NFC
Denmark ) o o Central Bank of Denmark
General enterprise statistics Gen. Stat.  [Statistics Denmark NFC drawn from total economy
X Structural business and financial statement statistics data|SBS Statistics Finland - X NFC drawn from total economy
Finland . - . Statistics Finland
International trade statistics data ITS Finnish Customs NFC drawn from total economy
France Regime of Normal Real Profits BRN Statistics France Statistics France NFC drawn from total economy |Complementing sources with RSI. BRN covers large firms +788K
Simplified Regime for the Self-Employed RSI Statistics France NFC drawn from total economy |Complementing sources with BRN. RSI covers small firms below 788K
- - } - - . German sample only covers the manufacturing sector, subsequently onl
Germany administrative firm-level data AFiD German Statistics German Statistics Manufacturing . o D y . 9 q v ony
firms with more than 20 employees are included
i i - i (- 0,
Tax rle.glstryl database of National Tax and Customs NAV National Tax and Customs Administration NFC drawn from total economy an mandatory variables for tax-records are underreported. E.g. 30% of
Hungar Administration Central Bank Hungar Firms do not report the number of employees.
gary Business Registry VR Statistics Hungary and Central Bank of Hungary gary NFC drawn from total economy
Export-Import data of Hungarian Enterprises Kiilker Statistics Hungary NFC drawn from total economy
Statistical Business Register ASIA Statistics Italy NFC drawn from total economy
Italy Balance Shee§ of non-financial companies BIL Stat?st?cs Italy Statistics Italy NFC drawn from total economy
Large enterprise survey SCI Statistics Italy NFC drawn from total economy
Foreign Trade Statistics based on custom data COE Statistics Italy NFC drawn from total economy |Complementary source which is targeted at large firms (+ 100 employees)
Statistical Survey on the Business Structure (Annual queq FO1 Statistics Lithuania NFC drawn from total economy
Lithuania Business Register BR Centre of Registers Central Bank Lithuania NFC drawn from total economy
Customs, Customs declarations CuU Customs of the Republic of Lithuania NFC drawn from total economy
N . . . . Full coverage for small firms (< 40 Min balance sheet total); Large firms (>
Netherlands Statistics finances of non-financial enterprises SFO Statistics Netherlands Statistics Netherlands NFC drawn from total economy ADIMInIBalancelsheet totals)jarelsuneyed
Business register ABR Statistics Netherlands NFC drawn from total economy
Reports on revenues, costs, profit and outlays on fixed as{FO1 Statistics Poland NFC Exclusion of firms with less than 10 employees
Poland . . o Central Bank Poland . X )
Stat. financial report F02 Statistics Poland NFC Exclusion of firms with less than 10 employees
Central balance sheet database, annual survey CBSD Central Bank of Portugal NFC Micro-information underlying the financial ratio's in the BACH database*
Portugal o R X o Banco de Portugal (BACH) o ) . ) . -
Simplified corporate information IES Statistics Portugal and Central Bank of Portugal NFC drawn from total economy |Micro-information underlying the financial ratio's in the BACH database*
. Balance sheet information on non-financial enterprises |Bal. Sheet [Ministry of Public finances . . NFC drawn from total economy
Romania X X o . National Bank Romania
Exports and imports of goods, firm-level data TRADE Statistics Romania NFC drawn from total economy
Annual report on production industries Reports Statistics Slovakia NFC drawn from total economy |Exclusion of firms with less than 20 employees
Slovakia statistical register of organizations Register Statistics Slovakia National Bank of Slovakia NFC drawn from total economy |Exclusion of firms with less than 20 employees
foreign trade statistics Customs Statistics Slovakia NFC drawn from total economy |Exclusion of firms with less than 20 employees
Slovenia Slovenia Public and Legal Records and Related Services |AJPES Agerl\cy for Public Legal Records and Related . - NFC drawn from total economy
Services Univ. of Ljubljana
Spain CBSQ voluntary §urvey' CBA Central l.3ank c'af Spain Banco de Espafia (BACH) NFC M!cro !nformat!on underly!ng the f!nanc!al rat!os !n the BACH database’
Spanish mercantile register CBB Mercantile registry NFC Micro-information underlying the financial ratio's in the BACH database*
Structured business statistics SBS Statistics Sweden NFC drawn from total economy
Sweden International trade in goods ITG Statistics Sweden Statistics Sweden NFC drawn from total economy
Business register BR Statistics Sweden NFC drawn from total economy
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Table 2.2 shows basic country-specific information. The second column provides information on the
period covered by each country, mostly from early 2000s to 2015, the third column specifies if there
are data available for firms with less than 20 employees (what we call the “full sample”, which
covers all firms with at least 1 employee) or only for firms with 20 employees or more, the “20E
sample”. This is the case in some countries due to sampling exclusions of the underlying data
sources, like Poland, in which the sources exclude firms with less than 10 employees, or Slovakia
which samples firms with more than 20 employees or above a certain turnover threshold. Note that
data for Germany, provided for the first time by the Federal Statistical Office (destatis), refers to

firms with 20 or more employees operating in the manufacturing sector.®

Regarding sector coverage, CompNet includes firms operating in all sectors of the business
economy with the exception of mining and agriculture, utilities and the financial sector (see Annex
1). However, due to sampling choices of the underlying sources or confidentiality reasons some
countries do not cover some other sectors, which are detailed in the fourth column of Table 2.2.
The fifth column specifies if the country provides export information. Exporting activity of firms is
provided so far by 13 of 18 countries in CompNet, including now Germany, which makes this
dataset unique in that it includes harmonized joint information on share and characteristics of
exporters in each manufacturing 2-digit NACE Rev. 2 industry. The last column shows which

countries provide information aggregated to the regional level.

®In previous vintages of CompNet, the German data were provided by the Bundesbhank. The data were very rich
in terms of availability of financial information but lacked information on exports and, above all, referred to a
sample of large firms demanding ratings or with large FDI or export activity. Hence, the sample was fairly
biased towards well-performing firms. In this vintage the Statistical Institute draws from a representative
sample of manufacturing firms with at least 20 employees, for which there is also export information.
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Table 2.2: Country-specific information

Country | Time span [ Sample available Excluded sectors (besides the sectors excluded by default)* Export information | Regional information
BE 2004-2015(  Full and 20e No Yes
Cz 2003-2015 20e Yes Yes
DE 1999-2014 20e Construction and Services Yes No
DK 2000-2015 Full and 20e No Yes
ES 2009-2015(  Full and 20e No Yes
FI 1999-2015|  Full and 20e Real estate activities Yes Yes
FR 2004-2014(  Fulland 20e Yes No
HR 2008-2015(  Full and 20e Yes No
HU 1999-2015|  Full and 20e Yes No
IT 2001-2014| Fulland 20e Yes Yes
LT 2000-2015(  Full and 20e Yes Yes
NL 2000-2014(  Full and 20e No No
PL 2005-2015 20e Yes No
oT 2006-2015 Full and 20e Manufacture of tobacco products, I.\/Ianuf‘ac‘t‘ure of coke and ref-in.e-d No No

petroleum products, Postal and courier activities, Real estate activities
RO 2005-2015 Full and 20e Manufacture of coke anq refineid. p.aetroleum productsf, A|r transport, Postal Yes Yes
and courier activities, Real estate activities
N| 2005-2016| Fulland 20e Yes Yes
SE 2003-2015(  Full and 20e Yes No
SK 2000-2015 20e Yes Yes

*The sectors excluded in CompNet are: mining and agriculture, utilities, financial sector and public administration.

2.3

Coverage and representativeness of the data

Table 2.3 shows the coverage of employment and firms in CompNet relative to the population of

non-financial corporations with employees operating in the sectors covered by CompNet (which are

detailed in Annex 1). The population data is extracted from the Structural Business Statistics of

Eurostat and refers to firms with at least 1 employee (with at least 20 employees in Poland,

Slovakia, the Czech Republic and Germany) in 2011. On average, CompNet covers about 60% of

the corresponding population of firms and employment although with large cross-country variation,

ranging from 11% of firms in Italy to about 80% in Romania or 90% in Slovakia. Note that the

number of firms shown for CompNet excludes observations dropped after the outlier cleaning

procedure.
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Table 2.3: Coverage of the population, 2011.

Coverage vs. population
Country
Employment Nurr\ber of

firms
Belgium 44% 19%
Croatia 52% 38%
Czech Republic* 72% 72%
Denmark 53% 87%
Finland 50% 45%
France 57% 41%
Germany* 51% 42%
Hungary 57% 44%
Italy 39% 11%
Lithuania 69% 37%
Netherlands 35% 18%
Poland* 75% 74%
Portugal 56% 31%
Romania 68% 76%
Slovakia* 86% 90%
Slovenia 50% 28%
Spain 25% 15%
Sweden 40% 32%

Sources: CompNet 6th vintage and Eurostat, 2011.

Notes: due to data availability, representativeness for Spain is measured in 2012 and Slovakia in 2014. Germany only consists
of the manufacturing sector.* 20E sample.

Even if coverage is not complete, what matters is that available firms are representative of the
underlying population. In this respect, CompNet applies a reweighting scheme based on inverse
probability weights to the raw data so that the share of firms by macro-sector and size class is the
same as in the population.7 Note that this year, for the first time, reweighting is dependent on the
specific indicator and therefore provides more accurate results, and it applies to both the full sample
(firms with at least 1 employee) and the 20E samples (firms with at least 20 employees). More details
about the exact reweighting procedure can also be found in Annex 2. Table 2.4 and Table 2.5 below

show respectively the share of total employment in each of the main macro-sectors (manufacturing,

" Note that only few countries participating in CompNet have access to the firm census, which would be required
to reweight the samples to ensure they are representative of the population of firms at the 2-digit industry (or
finer) and size-class. As a consequence, we chose to go for the common denominator across all countries
which was the population figures given by the Structural Business Statistics of Eurostat and available only at
the macro-sector and size-class level. This weighting does not ensure, however, full representativeness of the
sample at the 2-digit industry level as long as there are large differences in the share of employment of each
detailed industry within a given macro-sector.
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construction and services)® and across size classes® in CompNet and Eurostat (the numbers of

Eurostat are reported in brackets).

Table 2.4: Share of employment by main sector in CompNet and population (in brackets), 2011

Country Manufacturing Construction Services
Beleium 29.7% 12.3% 57.9%
e (27.5%) (17.7%) (54.7%)
Croatia 34.3% 12.3% 53.3%
(43.4%) (25.4%) (31.1%)
52.3% 6.88% 40.8%
Czech Republic*

5 (56.2%) (9.34%) (34.3%)
Denmark 23.3% 12.8% 63.7%
(31.3%) (15.3%) (53.3%)
i and 30.6% 13.7% 55.6%
(31.0%) (16.9%) (51.9%)
Erance 22.4% 14.3% 63.2%
(24.9%) (16.3%) (58.6%)

Germany* 100% - -
Hunea 32.9% 8.90% 58.1%
gary (34.9%) (11.6%) (53.3%)
" 37.8% 10.3% 51.8%
v (33.1%) (15.5%) (51.3%)
Lthuania 27.2% 12.7% 59.9%
(30.2%) (18.1%) (51.5%)
Nethertands 19.5% 10.7% 69.6%
(17.1%) (13.7%) (69.1%)
boland® 44.9% 8.21% 46.8%
(54.7%) (11.5%) (33.6%)
bortueal 28.4% 13.7% 57.8%
. (24.1%) (15.6%) (60.2%)
Romania 35.7% 12.4% 51.8%
(40.1%) (15.2%) (44.6%)
Slovakia* 50.2% 5.95% 43.7%
(64.3%) (9.43%) (26.1%)
Slovenia 45.9% 9.23% 44.7%
(43.6%) (18.5%) (37.8%)
Soain 24.3% 12.9% 62.6%
5 (21.8%) (16.3%) (61.7%)
Sweden 21.2% 13.9% 64.8%
(28.0%) (17.1%) (54.8%)

Sources: CompNet 6th vintage and Eurostat, 2011.

Notes: Number in parenthesis refers to the figures in Eurostat Structural Business Statistics. * refers to the 20E sample. In the
case of Germany only manufacturing firms are included.

® The 7 service macro-sectors are aggregated to a single “service sector” using sector weights.

o CompNet considers five size classes: 1-9, 10-19 employees, 20 to 49 employees, 50 to 249 employees and
more than 250 employees.
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As a result of the reweighting scheme, CompNet replicates well the distribution of employment
across the main macro-sectors. Turning to the employment share of the different size classes,
according to Table 2.5 in Italy and, to a lesser extent the Netherlands, micro-firms are slightly
under-represented. Note that very large firms are under-represented across all countries. This is
quite extreme in some cases, which results in an over-representation of micro firms, as the
percentages sum up to 100 in each country. This is a result of the, perhaps too strict, outlier

treatment which drops firms at the very extreme of the size distribution.

Table 2.5: Share of employment by size class in CompNet and population (in brackets), 2011

) 1-9 10-19 20-49 50 - 249 >250
Country \ Size Classes
Employees Employees Employees Employees Employees

Beleium 21.5% 12.8% 20.3% 24.4% 20.8%
E (26.3%) (7.78%) (12.4%) (16.8%) (36.5%)
Croatia 27.2% 13.9% 17.4% 26.4% 14.9%
(9.29%) (13.0%) (15.1%) (27.8%) (34.6%)
16.2% 38.3% 45.3%

h Republic* ; .
Czech Republic (16.5%) (32.8%) (50.5%)
benmark 41.1% 14.0% 17.8% 19.3% 7.57%
(23.0%) (9.55%) (12.6%) (21.6%) (33.1%)
Finland 28.7% 14.0% 18.5% 24.9% 13.7%
(28.2%) (8.73%) (11.2%) (18.4%) (33.3%)
Erance 30.4% 14.5% 19.2% 24.9% 10.8%
(25.7%) (8.05%) (11.3%) (15.9%) (38.9%)
ermany® 5.06% 27.5% 67.2%
v (7.33%) (24.7%) (53.4%)
Hunga 37.2% 15.1% 15.4% 20.5% 11.6%
gary (37.1%) (8.58%) (9.34%) (16.7%) (28.1%)
ol 23.0% 18.3% 21.2% 25.7% 11.6%
v (41.0%) (11.8%) (10.8%) (14.2%) (21.8%)
Lithuania 23.4% 13.9% 20.2% 29.4% 12.8%
(28.8%) (11.1%) (15.7%) (23.0%) (21.1%)
Netherlands 16.9% 13.4% 20.1% 30.1% 19.2%
(26.2%) (8.50%) (11.5%) (20.9%) (32.8%)
13.4% 40.2% 46.2%

Poland* ; .
olan (13.6%) (34.4%) (51.9%)
vortugal 36.5% 16.4% 19.4% 19.8% 7.66%
. (32.1%) (11.8%) (13.7%) (18.4%) (23.8%)
Comania 29.3% 13.3% 18.4% 28.2% 10.5%
(21.7%) (8.17%) (12.4%) (23.3%) (34.2%)
13.9% 34.3% 51.7%

Slovakia* - .
ovaa (14.6%) (32.9%) (52.4%)
Slovenia 24.3% 11.7% 16.3% 28.6% 18.8%
(36.9%) (9.96%) (8.53%) (22.6%) (21.8%)
Soain 33.3% 17.2% 20.2% 17.2% 11.8%
v (37.7%) (9.54%) (11.4%) (14.6%) (26.6%)
Sweden 39.8% 17.7% 22.3% 17.9% 2.01%
(21.9%) (9.72%) (13.4%) (20.0%) (34.8%)

Sources: CompNet 6th vintage and Eurostat, 2011.

Notes: Number in parenthesis refers to the figures in Eurostat Structural Business Statistics. * refers to the 20E sample. In the
case of Germany only manufacturing firms are included.
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2.4

Sample biases

Even when firms in the raw data are weighted to replicate the distribution by size and sector in the

population, there could be within-cell biases. That is, even if the share of micro-firms in manufacturing,

for example, is the exact same as in the population, CompNet could be sampling only the very best

firms within that cell so they are not representative of the average manufacturing-micro firm in the

country. To assess the presence of this type of bias, Table 2.6 compares the average firm size in a

given macro-sector and size class in CompNet and in the population of firms (numbers of Eurostat

reported in brackets).

According to the numbers shown in the table, there is no evidence of within-cell biases in the

CompNet data. The only exception is the smaller-than-in-the-population size of the very large firms

operating in any of the main macro-sectors, which is consistent with the findings in Table 2.5 and

might be a by-product of the very strict cleaning protocol.

Table 2.6: Average firm size within each cell, in CompNet and the population, 2011

Belgium Croatia
Sector 10-19 20-49 50-249 >250 Sector 10-19 20-49 50-249 >250
Employees Employees Employees Employees Employees Employees Employees Employees
Manufacturing 13.64 31.23 104.9 598.4 Manufacturing 13.44 30.22 106.1 541.6
(13.24) (30.90) (103.8) (736.3) (13.22) (29.88) (102.2) (548.5)
. 13.42 30.31 82.15 312 . 13.56 30.21 90.44 361.5
© truct © truct
onstruction (13.23) (29.94) (97.46) (514) onstruction (13.35) (29.71) (99.08) (587)
. 13.48 30.37 90.19 718.2 . 13.25 29.84 91.45 387.3
S S
ervices (1327)  (3006) _ (9868)  (1301.9) |>°V'°® (1259) _ (2634)  (84.95)  (4630)
Denmark Finland
S 10-19 20-49 50-249 >250 St 10-19 20-49 50-249 >250
Employees Employees Employees Employees Employees Employees Employees Employees
Manufacturing 14.09 31.34 98.45 585.6 Manufacturing 14.08 31.20 99.61 501.1
(13.29) (30.87) (97.56) (779.0) (13.28) (30.29) (102.1) (790.4)
Construction UG 20k A na. Construction Wit e Ekile na.
(13.42) (29.42) (89.66) (13.77) (29.20) (90.14)
Services 13.83 29.90 87.52 410.0 Services 13.84 30.16 90.61 3914
(13.44) (26.58) (97.87) (720.3) (14.98) (31.54) (116.1) (886.1)
Hungary France
Sector 10-19 20-49 50-249 >250 S 10-19 20-49 50-249 >250
Employees Employees Employees Employees Employees Employees Employees Employees
Manufacturing 13.82 31.82 103.2 582.5 Manufacturing 1351 31.16 103.2 511.8
(13.75) (31.59) (106.3) (769.3) (13.98) (34.57) (111.3) (846.6)
Construction it b2ty S na. Construction i 2 o na.
(13.45) (29.54) (92.90) (14.80) (32.36) (100.9)
Services 13.46 29.67 83.31 413.2 Services 13.30 30.60 95.09 410.7
(13.41) (30.04) (96.65) (940.48) (16.31) (35.93) (122.9) (1763.)
Italy Lithuania
Sector 10-19 20-49 50-249 >250 Sector 10-19 20-49 50-249 >250
Employees Employees Employees Employees Employees Employees Employees Employees
) 14.07 31.13 95.51 435.0 ) 13.65 30.98 98.80 436.9
Manufact Manufact
anutacturing (1333) (30.08) (96.78) (7223) |Vanutacturing (13.41) (20.91) (80.12) (441.2)
) 13.66 29.73 75.62 ) 13.52 29.97 89.33 374.2
© truct .a. © truct
onstruction (12.90) (28.81) (85.76) na onstruction (13.50) (30.02) (96.26) (409.4)
) 13.68 3041 92.41 525.3 ) 13.23 29.65 86.93 5229
S S
ervices (12.94) (29.69) (97.66) (1167) |36 (1318)  (3231) (78:39) (784)
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Table continued

Sources: 6th vintage of CompNet and Eurostat.

Netherlands Portugal
10-19 20-49 50-249 >250 10-19 20-49 50-249 >250
Sector Sector
Employees Employees Employees Employees Employees Employees Employees Employees
Manufacturing 13.70 30.17 95.09 566.3 Manufacturing 13.56 30.44 90.04 433.1
(14.92) (34.59) (108.4) (606.6) (13.50) (30.43) (95.89) (500.2)
Construction 13.54 29.82 89.94 . consracien 13.05 29.52 79.06 376.7
(14.67) (32.19) (96.75) - (13.01) (29.46) (91.88) (703.5)
Services 13.51 30.03 93.92 na Services 13.11 29.61 82.72 685.3
(18.20) (39.19) (130.9) - (13.08) (29.68) (93.70) (997.6)
Romania Slovenia
10-19 20-49 50-249 >250 10-19 20-49 50-249 >250
Sector Sector
Employees Employees Employees Employees Employees Employees Employees Employees
Manufacturing 13.73 31.10 106.0 537.2 Manufacturing 14.12 31.69 109.4 658.5
(13.73) (31.08) (106.1) (698.6) (13.38) (27.19) (104.3) (569.8)
oSG 13.44 30.27 89.91 na .. 13.89 30.32 83.58 na
(13.44) (30.16) (98.29) - (13.12) (29.29) (93.38) h
Services 13.20 29.65 93.98 na Services 13.69 30.11 92.07 409.3
(13.32) (29.86) (101.1) (13.20) (16.35) (85.63) (706.0)
Spain Sweden
10-19 20-49 50-249 >250 10-19 20-49 50-249 >250
Sector Sector
Employees Employees Employees Employees Employees Employees Employees Employees
Manufacturing 13.53 29.81 94.26 641.7 Manufacturing 13.49 30.65 92.07 326.5
(13.38) (29.89) (99.93) (685.0) (15.21) (33.77) (112.1) (811.0)
. 13.19 29.06 76.53 538.6 } 13.25 29.04 66.48
Construction (13.71) (29.82) (94.31) (8s65) |Constuction (15.09) (32.86) (95.86) na.
Services 13.33 29.33 91.86 735.3 Services 1331 29.41 72.69 495.6
(13.19) (29.43) (100.0) (1153) (14.49) (34.27) (111.3) (997.6)
Poland* Slovakia*
20-49 50-249 >250 20-49 50-249 >250
Sector Sector
Employees Employees Employees Employees Employees Employees
) 32.96 1114 536.3 . 32.34 108.5 678.6
Manufacturing (30.34) (108.4) (652.5) Manufacturing (30.04) (108.4) (742.9)
) 31.45 99.30 415.8 : 31.21 92.77 512.8
Construction (29.08) (97.49) (644.0) Construction (30.86) (93.00) (597.2)
) 30.93 101.6 732.0 ) 31.41 97.76 724.9
Services (29.19) (102.4) (909.5) Services (29.75) (96.06) (785.3)
Germany* Czech Republic*
20-49 50-249 >250 20-49 50-249 >250
Sector Sector
Employees Employees Employees Employees Employees Employees
Manufacturing 34.35 114.1 685.2 Manufacturing 31.42 109.5 564.8
(34.14) (106.4) (909.1) (30.62) (106.1) (663.6)
. 29.61 95.36 478.3
Construction (29.23) (9253)  (68L6)
) 29.79 100.7 634.7
services (29.25) (98.12) (1053.)

Note: Numbers in parenthesis refer to the figures in Eurostat Structural Business Statistics. * Figures rely on the 20E sample.

3. Overview of indicators

3.1 Modules

The range of indicators collected by CompNet is very broad in order to meet the needs of policy-

makers and researchers participating in the network. Figure 3.1 provides an overview of the main

indicators organized by topic (the new indicators are highlighted). The productivity and allocative

efficiency module covers TFP, capital and labour productivity as well as several measures of input
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misallocation. The financial module covers a wide range of indicators of the financial position of the

firm, including our own credit constrained indicator developed using firm-level data from the ECB-

SAFE survey (see Ferrando et al. 2015 and the user guide for more details). The trade module is quite

unigue in that it computes export intensity and productivity and financial characteristics of exporters in

each 2-digit industry of manufacturing in a comparable way across all countries with export information

(see Berthou et al. 2015 and the user guide for more details). The competition module computes

parametric and non-parametric mark-ups as well as other indicators of sector competition like the

Herfindahl index or the share in sector sales of the top 10 firms in terms of size (see the user guide for

more details). Finally, the labour module includes transition matrices which record the share of firms

moving from any quantile of the size distribution to another one within a sector, and job flows (see

Fernandez et al. 2017 and the user guide for more details).

Figure 3.1: Main indicators collected, by topic
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The new vintage of data includes some novelties which will be briefly reviewed here. For more details,

please refer to the updated user guide of CompNet’'s dataset (Aglio et al. 2018).

Regarding productivity and allocative efficiency, the innovations are twofold. First, Total Factor
Productivity is now estimated according to different methodologies, both parametric and non-
parametric, letting the researcher choose which one to use. The non-parametric measures include real
value added of the firm divided by a weighted average of inputs used (with weights 1/3 for capital and
2/3 for labour) while the parametric ones are based on both revenue and value added production
function estimations assuming either a Cobb-Douglas or a Translog production function. Further, we
now compute the Petrin-Sivadasan indicator of labour misallocation (see Petrin and Sivadasan 2013).
According to this methodology, the mean absolute gap between marginal productivity and cost of a
given input across firms can be interpreted as an approximation to the aggregate gain that would
occur if every firm had a one-unit change in that input in the efficient direction, holding everything else
constant. Compared to the Hsieh-Klenow indicator of misallocation, which is also computed, the
Petrin-Sivadasan indicator has the advantage of not assuming equal marginal costs across all firms in
a given industry. The disadvantage, however, is that the marginal cost of labour has to be
approximated by the average wage at the firm. Note that besides the Petrin-Sivadasan and the Hsieh-
Klenow misallocation indicators, the code also computes the Olley-Pakes gap, i.e. the within-sector
covariance between the relative productivity and size of a firm, which proxies to what extent resources

are allocated to the most productive firms in the sector.

The financial module has also been expanded to include new indicators on “distressed firms”. These
are non-viable firms that are still operating in the market. The definition of “non-viable firm” varies in
the literature so we provide different indicators for the researcher to choose: first, we flag firms with
positive profits but below interest payments over three consecutive years; second, firms with persistent
(3 consecutive years) negative profits which are not high-growth firms; and, finally, firms that price
below marginal costs. The dataset includes the share of each of these firms in any level of
aggregation as well as a complete set of their characteristics and joint distributions. For more

information, refer to Section 4.3.

Regarding trade, we have added information on the import intensity (besides the export intensity) of
firms and also of two-way traders, that is, of firms both exporting and importing. Regarding competition
measures and to improve upon previous vintages, we added a new state-of-the-art firm-level mark-up
estimation routine based on the approach by De Loecker and Warzynski (2012). Finally, the labour
module includes now job flows following Davis et al (1996), i.e. job creation and destruction rates, of

firms operating in a given level of aggregation, and also by size class. The labour module includes as

Page 19 of 76



well a new variable aimed at proxying firm’s human capital: the wage premium. The wage premium is
computed as the ratio of the average wage in a given firm to the median wage paid by firms operating
in the same 2-digit industry. The idea behind this indicator is that if a firm pays more than its

competitors in a narrowly defined sector, it could be because its workers are more skilled.

3.2 Levels of aggregation and statistics

In CompNet we consider 5 different levels of aggregation: the country level, the NUTS2 regional level,
the macro-sector level (sectors at 1-digit corresponding to the NACE REV.2 sections), the macro-
sector and size class™ and, finally, the sector level (at 2-digit in NACE REV.2). CompNet constructs
one dataset for each level of aggregation including all distributions and joint distributions referring only

to firms operating at that particular level of aggregation.

As mentioned in the introduction, the beauty of the CompNet dataset is that it does not only collect the
mean of each of the indicators for each level of aggregation but also further moments/properties of the

distribution. See Table 3.1 for a list of the summary statistics collected for each indicator in CompNet.

Table 3.1: Statistics of each indicator included in the CompNet database

Moment in CompNet Definition
pl, p5, pl0, p25, p50, p75, p90, p95, p99 |Population percentiles of the variable
mean Mean of the variable
sd Standard deviation of the variable
skew Skewness of the variable
kurt Kurtosis of the variable's distribution
sum_weights Number of firms in the population
tot_mark, count, obs Number of observations in the sample

Notes: the moments, apart from tot_mark, of the distribution are estimated for the population in CompNet using indicator specific
weights.

3.3 Joint distributions

Finally, CompNet computes the so-called “joint distributions”. For a given level of aggregation, we
consider firms in each decile of the distribution of one of our main (continuous) variables and compute

their characteristics. This is a very powerful tool to understand the differences between, for example,

10 CompNet considers five size classes: 1-9, 10-19 employees, 20 to 49 employees, 50 to 249 employees and
250 employees or more.

Page 20 of 76



firms at the top and bottom of the size or productivity distribution. For variables which take discrete
values, for example a dummy taking the value 1 if a firm is classified as “distressed” and O if classified
as a “healthy” firm, the joint distribution database provides complete information on firms in each of
those splits, within a given level of aggregation. This enables the researcher to explore, following that
example, different characteristics of “distressed” and “healthy” firms in a given 2-digit industry, across

countries and years.

Figure 3.2 shows an example of a (continuous) joint distribution. In particular, it shows the productivity
distribution of firms in different deciles of the firm size distribution in Sweden in 2011. It becomes clear
that there is a discontinuity in the productivity of firms by size. Up to the median of the size distribution,
the productivity of firms does not change significantly with size. However, productivity increases
continuously with size when considering firms in the upper half of the size distribution. The interesting
part is that not only the mean or median productivity of firms increases with size, but the full

distribution of productivity shifts to the right.

Figure 3.2: Labour productivity distribution by size decile in Sweden
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Note: Full sample of Sweden, year 2011. Labour productivity computed as total turnover divided by total number of workers.
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Table 3.2 shows the set of main indicators, both continuous and discrete, which serve as the basis for

the joint distributions, while Table 3.3 shows the set of characteristics computed for firms in each

decile of the distribution of the main indicators in Table 3.2.

Table 3.2: Main indicators used for the joint distributions

Main variables

Topic Name

Definition

Credit constraint index

Data for firms that display financial restrictions when planning investments
or credit constrained firms, based on the Ferrando-Ruggieri (2015)
approach.

Share and
characteristics of
distressed firms

Financial

Distributions conditional on firms being in a distressed status, using various
methodologies based on markups, interest payment to operating profits
ratio, negative profits and negative profits conditional on not displaying
high growth

Interest rate

Interest over operating profits

Investment ratio

Growth rate of capital plus depreciation, divided by Capital

Trade % permanent exporters

Data for exporting and non exporting firms

top 10 exporters

Information related to top 10 exporters by export revenues

Labour Employment

Data conditional on deciles of the size distribution, according to
employment

e Ye 111417/ 4 VAWl Labour productivity
and allocative

Data conditional on deciles of log of ratio of real value added over
employees

Solow Residual

Data conditional on deciles of non-parametric Solow's residuals

efficiency

TFP

Data conditional on deciles of TFP from a Cobb-Douglas estimation at
different levels of aggregation
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Table 3.3: Characteristics of firms in each decile of the main indicators

Characteristics

Name

Topic

Definition

Credit constraint index

Data for firms that display financial restrictions when planning investments or credit
constrained firms, based on the Ferrando-Ruggieri (2015) approach.

Share and characteristics of distressed
firms

Firms being in a distressed status, using various methodologies based on markups,
interest payment to operating profits ratio, negative profits and negative profits
conditional on not displaying high growth

Cash holdings

Cash divided by total assets

Collateral

Capital divided by total assets

Debt burden

Interest paid over total assets

G ET T E I E ity to Debt

Equity divided by debt

Implicit interest rate

Interest over operating profits

Investment ratio

Growth rate of capital plus depreciation, divided by Capital

Leverage

Debt divided by total assets

RoA & Profit Margin

Operating profit-loss divided by total assets & EBIT over turnover

Capital

Fixed assets deflated with GDP deflator

Real Turnover & Value Added

Turnover and Value added deflated with the GDP or sector specific deflator

% exporters

Data for exporting and non exporting firms

% export status

Share of firms exporting since more than 3 years, sporadic exporters, firms exporting
and importing

Import and Export Intensity

Import/Export value over turnover

Trade credit & Trade debt

Accounts payable/receivable over total assets

% firms that change employment

Annual employment growth rate bwtween t and t+1 (t+3)

Labour

Average of the number of workers in FTE over the year

Labour Labour costs

Labour costs divided by value added, average labour cost, wage premium

Job creation rate and Job destruction
rate

Weighted average of positive/negative growth rates of number of employees

Herfindahl index

Hirschman-Herfindahl index of market concentration

Markups

Markup a la DeLoecker-Warzynski (2012) with materials as input, from a Cobb-
Douglas estimation at various aggregation levels and using value added or revenues as
inputs

Price-cost margins

Estimated and non estimated: revenues minus materials minus labour cost, divided by
revenues

Top 10 firms' market power

Concentration of turnover in top 10 firms of a given sector

Capital growth rate

Annual real capital growth rate

Indicator of market imperfection

Dobbelaere-Mairesse (2013) indicator of market imperfection, using different
production function specifications

Labour and Capital productivity

Real value added divided by capital or turnover/real value added divided by
employees

Productivity

Marginal revenue product of inputs
and

Marginal revenue product of capital and labour, estimated according to different
specifications

1| o Yeor=1 117/= 30 Misallocation

Petrin-Sivadasan gap (2013) measure of misallocation, using various specifications at
different levels of aggregation

efficie ({9 VAl Capital intensity

Real capital divided by the number of employees

SR

Non-parametric Solow's residuals, from the equation: logSR = log(real value added) -
1/3*log(real capital) - 2/3*log(number of employees)

TFP from a Cobb-Douglas estimation at various levels of aggregation, adjusted or non
adjusted

Unit Labour Cost

Nominal labour costs divided by real value added
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4. New evidence from CompNet

This section validates, describes and “puts to work” selected indicators of the 6" vintage of the
CompNet dataset. The aim is threefold. First, each indicator is contrasted with similar aggregated data
from other sources to ensure we find common dynamics. It should be kept in mind, however, that the
underlying data of CompNet refers to non-financial corporations with employees operating in the
business economy. This means that it collects information of only a part of the economy, excluding
agriculture, utilities, the public and financial sector, as well as self-employed workers. Consequently,
one cannot expect an exact match of CompNet data with aggregate sources, although they should
certainly show consistent developments over time and across countries.™ Second, we aim at showing
some of the granularity available for each indicator, in terms of size, sector or productivity details to
name but a few. Third, and most importantly, we provide examples of how this dataset can help
shedding light on several issues currently debated in the policy or academic fora. To show the
potential of the data, each section indicates possible ways to put the indicators to work and displays
some new evidence on specific topical issues. The purpose is not to carry out an in-depth analysis,

but to suggest how the new CompNet dataset may support further work in certain areas.

4.1 Productivity

Productivity is the key determinant of welfare in most economic models and the core driver of
competitiveness. It is, therefore, one of the core indicators of CompNet. However, the concept is
elusive. For this reason, CompNet offers to data users a wide variety of productivity estimators and
indicators to serve the needs of diverse research agendas. We provide a non-parametric labour
productivity and Solow residual using fixed weights. In addition to such productivity indicator derived
from macroeconomic concepts, we also estimate one- and two-digit sectoral level production functions
to determine firm-level TFP. Specifically, we follow the Wooldridge (2009) methodology to control for
the well-known simultaneity bias, which combines computational simplicity and wide adoption. Using
this technique, we estimate value added and gross output production functions at the sector and

macro-sector level and store all resulting firm-level TFP estimates.

™ See also the accompanying cross-country comparability report (Altomonte et al. 2018).
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4.1.1 Definition, validation and granularity

In more detail, our battery of productivity indicators includes™:

e Non-parametric measures of labour productivity: labour productivity is computed as (i) real

value added per worker or (ii) real turnover per worker.

e Parametric TFP and marginal revenue productivity of inputs: we estimate eight different

production functions, including value added and gross output production Cobb Douglas and
Translog functions at the 2-digit (sector) and 1-digit (macro-sector) NACE level. We provide
estimates for the country-specific elasticities of inputs, TFP estimates and, uniquely, derived
marginal productivities of labour and capital.

e Solow residual: as an “hybrid” between micro-level production function estimation and macro-
level growth accounting, we also provide a Solow residual - i.e. as the ratio of a firm’s real

value added to its inputs labour and capital, weighted 2/3 and 1/3 respectively.

To validate the data we compare TFP growth computed in CompNet with that from other aggregate
sources like AMECO or the Conference Board. Note, however, that both aggregate sources derive
their statistics from national accounts using different techniques to estimate the contribution of certain
segments of the economy, like self-employed workers, and calculate TFP as a Solow residual.
CompNet, differently, computes TFP at the firm level and tracks the mean (or median) in a sector or in
the overall business sector over time. For the purpose of this comparison exercise, we consider the
CompNet TFP indicator computed as the Solow residual defined above and use the full sample of

firms.

Figure 4.1 shows that despite the arguably large differences in terms of concept and measurement,
the dynamics in TFP computed by CompNet track reasonably well those of aggregate sources,
although volatility is higher in CompNet, maybe due to the fact that CompNet includes only the

business sector.

2 For further technical details we refer the reader to the updated user’s guide, Aglio, D . et al. (2018).
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Figure 4.1: TFP growth: Conference Board and AMECO vs. CompNet
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Sources: 6th vintage of CompNet, full sample, AMECO and Conference Board.

Note: CompNet TFP data refer to firms with employees operating in the non-financial business sector. TFP in CompNet is
calculated as the ratio of a firm’s real value added to its inputs labour and capital, weighted 2/3 and 1/3 respectively. We
show the growth rate of the mean in the business sector. Conference Board and AMECO refer to the whole economy and
calculate TFP as difference between aggregate real output growth and aggregate input growth, as derived from the national
accounts (Solow residual). No data from Denmark in Eurostat.

Given that our data closely follow aggregate performance, one can use the granularity of CompNet to

drill deeper and try to understand which firms contribute the most to aggregate performance. Most

modern macroeconomic models keep tractability by featuring many (often even homogenous) firms,

each of which is too small to affect the aggregate (e.g. Smets and Wouters 2007). However, as it is

evident from CompNet's more granular data, this approach is not plausible. Top productive firms are

responsible for a large part of the productivity dynamics of different sectors. We illustrate this using

macro-sector level TFP data from 14 European countries with full sample. We show separately

countries in Western and Eastern Europe as productivity levels are still quite different in both regions.
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The boxplots below show different deciles of the distribution of TFP in each macro-sector (unweighted
average across countries), as well as the mean of the distribution.™ It is clear that sector differences in
mean TFP are driven by top firms while TFP at the bottom of the distribution is comparable across all

sectors.

Figure 4.2: Productivity distribution by macro- Figure 4.3: Productivity distribution by macro-

sector: Western European countries, 2010 sector: Eastern European countries, 2010
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and SE.

4.1.2 Putting the indicators to work: Growth in the age of superstar firms

Firm size and market concentration have been steadily increasing over the last decades. Recently, a
number of papers have explored the negative consequences of this development (e.g. Autor et al.
2018, Eeckhout and Kircher 2018, De Loecker and Eeckhout 2017). However, the top productive
firms, which have a large influence on mean productivity in each sector as shown above, tend also to

be the largest ones, as well-established evidence (including from CompNet) suggests.

In the following, we explore the connection between superstar firms and sector productivity growth. To

do so, cross-country 2-digit sectors are grouped into 3 categories according to their mean TFP growth:

BTrp computed as a residual from macro-level production functions, where labour has a coefficient of 2/3 and
capital of 1/3
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(1) fast growth sectors belong to the upper third of the yearly distribution™, (2) moderately growing
sectors belong to the middle third of the distribution; and (3) slow growing sectors are those in the
bottom third of the distribution. Figure 4.4 shows the dynamics of the top and bottom 10 percentile
firms in terms of TFP in each of the 3 groups of sectors described above. We find that the most
important factor that allows differentiating across sectors’ performance is the TFP performance of firms
at the top 10% of the distribution, while the performance of lower tails is similar in the 3 groups of
sectors™. In other words, in sectors with relatively high productivity growth, the distribution of
productivity has gotten more skewed. Obviously, this is not the only source of aggregate productivity
gains: entry and exit and reallocation of resources also affect aggregate performance. Nonetheless,
without movement in the underlying distribution of firm efficiency, long-term growth cannot materialize.
It is thus worrying that over the last 15 years and over a wide variety of sectors and countries,
movement of the productivity distribution has been associated with a widening gap between the best

performers and the rest.

This finding is a challenge for economic policy aimed at reigning in top/largest firms: hindering their
expansion might actually slow down aggregate sector productivity growth, since the other segments of
the distribution show little dynamism. Hence, as long as this pattern remains, there may be a trade-off
between fostering productivity growth and reducing firm concentration. Policies aimed at speeding up
the catching up of less productive firms with high potential could alleviate this trade-off and increase

the productivity potential.

% There are 550 sectors in the distribution. This is done for every year.
!5 Note that this is a repeated cross-section so we do not follow the same firm over time.
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Figure 4.4: TFP cumulative growth of tail firms in sectors with different dynamics
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4.2 Unit Labour Costs

A measure widely used to assess the development of cost-competitiveness of countries is the Unit
Labour Cost (ULC) — the ratio between labour compensation per employee and labour productivity. It
measures the extent to which labour costs raise in line with productivity gains, going up if

compensation rises faster than productivity — a possible indication of falling cost-competitiveness.
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4.2.1 Definition, validation and granularity

ULC is computed in CompNet as average nominal labour cost per employee divided by real labour
productivity at the firm level. This definition is also consistent with the one used by Eurostat, the ECB,
the European Commission or the OECD."®

To get a sense of the plausibility of the data gathered under CompNet, Figure 4.5 shows the ULC
growth rate of the median firm in the business sector'” in each country-year in CompNet versus the
annual ULC growth rate published by Eurostat and computed as average compensation per employee
divided by GDP per person employed. Despite the different definitions and coverage of the two

datasets, the correlation is about 0.4.

Figure 4.5: Correlation between the annual growth rate of ULC in CompNet and Eurostat
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Sources: Eurostat and 6th vintage of CompNet, 20E sample.
Notes: countries included are BE, HR, DE, CZ, FI, FR, HU, IT, LT, PL, NL, PT, ES, SK, SI, and SE over the period 2006-2015.

Aggregate figures can hide substantial differences across sectors, or types of firms within a given

sector. Particularly, we expect that internationally active firms display higher cost-competitiveness than

16 Alternative definitions of ULC are nominal labour costs divided by nominal value added or real labour costs
(deflated by CPI or similar deflators) divided by real value added.

™ The median value is used because it is more robust to outliers than the mean value.
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firms not subject to international competition. Figure 4.6 shows median ULC of exporting and non-
exporting firms operating in the same 2-digit manufacturing industry (according to the NACE REV.2
classification), that is, operating within narrowly defined sectors, aggregated up to the country level
using sector weights. Although exporting firms are more competitive than non-exporting firms across
all countries, the difference is largest in Eastern countries, where ULC of non-exporting firms is about
12% higher (50% if we include Romania) than that of exporting firms in the same sector vs. 8% in

Western countries. France, on the other hand, displays the smallest difference.

Figure 4.6: ULC of exporting and non-exporting firms operating in the same sector

m Not exporters Exporters

0.
0. I I
0.4 I I
HR G2 F FR DE HU IT LT PO RO SK Sl SE

Sources: Own calculations on 6th vintage of CompNet, sample of firms with at least 20 employees.

4]

m

4.2.2 Putting the indicators to work: ULC and the competitiveness of export-oriented regions

As a new feature of CompNet, we have collected data at the NUTS2 regional level within each
country. We use this information to explore the question of whether regions more exposed to
international competition show higher competitiveness (or lower ULC). For the purpose of the section,
international exposure is measured as the share of exporting firms in each region. Given that we only
have export information for manufacturing firms, the charts refer to the manufacturing sector only.
Figure 4.7 shows results for two Western (Italy and Finland) and two Eastern (Czech Republic and
Slovakia) economies. The reason is that dynamics are quite different between both regions. In
particular, for the two Western economies included we find a negative relation between the share of

exporting firms and the median ULC in the region, particularly strong for Finland and somewhat
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weaker for Italy. The situation in the two Eastern countries is radically different though: there is a

positive correlation between the median ULC and the share of exporting firms in the region. ® These

findings could be related to the fact that eastern European countries are deeply involved in global

value chains and, therefore, might be able to incorporate into the production process high-quality

inputs which require the employment of skilled, more expensive labour (see Chiacchio et al. 2018).

However, this is only one hypothesis. Understanding the factors behind these interesting differences

deserves further research.

Figure 4.7: Median ULC and regional export orientation
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8 The figure is a bin-scatter plot controlling for NUTS2-region fixed effects.
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4.3 Distressed firms

By distressed firms we refer to firms active in the market despite displaying characteristics that would
be expected to force them to exit. Indeed, in a well-functioning economy the creative-destruction
process, fuelled by competition, should be able to urge poorly performing firms to improve their
efficiency, shrink or shut down. Therefore, the documented rise of distressed firms (see for example
McGowan et al., 2017) can be interpreted as a sign that this process is either distorted or slowing
down, which could have important consequences on the overall economy, decreasing aggregate

efficiency and productivity.

There is a growing literature concerned with the impact of distressed firms on the overall economy,
and particularly on healthy firms.*® This literature focuses on three channels: 1) distressed firms exhibit
lower levels of productivity and hold back innovation; 2) distressed firms hold resources (including
credit) that could be more efficiently assigned to better performing firms; 3) distressed firms exhibit
lower turnover and investment. Concerning the drivers, a number of recent papers explore the link
between this phenomenon of distressed firms and the quality of the banking sector. Schivardi et al.
(2017), in particular, show that in Italy under-capitalized banks tend to prolong credit to distressed
firms, helping their survival, to a greater extent than stronger banks. It is in this context that distressed

firms are labelled as “zombie” firms.

4.3.1 Definition, validation and granularity

The economic literature has used different definitions of distressed firms. Among those, the OECD
(McGowan et al., 2017) defines distressed firms as firms having an interest coverage ratio below 1
over three consecutive years, conditional on having operated at least 10 years.” The reason for the
latter is that young firms, particularly if they are high-growth firms, could record very low profits the first
years of operations but, still, be viable in the medium term. Other authors, instead, define non-viable

firms as firms with persistent negative profits (Bank of England 2013).

Given that the characteristics of firms with an interest coverage ratio below 1 and positive profits are

radically different from those with an interest coverage ratio below 1 and negative profits, CompNet

¥ See Cooper, Haltiwanger and Power (1999); Bank of England ( 2013); Bank of Korea (2013); Acharya et al.
(2017); Deutsche Bank (2018); Andrews et al., (2016); McGowan et al., (2017).

% The interest coverage ratio is defined as the ratio of operating income to interest expenses.
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collects information on both types of distressed firms separately. Therefore, distressed firms are

defined as follows in CompNet:

e Interest coverage definition: we flag firms facing an interest coverage ratio below 1 for three

consecutive years, conditional on the firm having positive profits.

e Negative profits: firms with negative operating profits for three consecutive years.

e Not high-growth: firms with negative profits for three consecutive years, excluding firms that
have experienced high growth over the same period.21 By doing so, this definition refrains
from flagging firms which frontload a lot of investment to facilitate growth. It is therefore a
similar rationale as the one applied by the OECD when choosing firms with more than 10
years of activity.

e Below 1 mark-ups: it flags firms pricing below marginal costs.

To validate the data, we plot the evolution over time of the CompNet share of not high-growth
distressed firms (shown in Panel C of Figure 4.8) and compare it with the shares of distressed firms
from two other sources: 1) the paper by Storz et al. (2017), which uses the ORBIS database and
defines distressed firms as firms with negative investment, negative return on assets and the ratio of
EBITDA to financial debt of less than 5% for 2 consecutive years (Panel A of Figure 4.8); 2) the ECB
survey on the access to finance of enterprises (SAFE), where distressed firms are defined as firms
with lower turnover, lower profits and higher interest expenses compared to the previous six months
(Panel B of Figure 4.8). Despite the different definitions, the dynamics are roughly similar, in all
instances: the share of distressed firms steadily increases over time up to 2013, and starts declining

thereatfter.

2 High growth is defined as firms undergoing average annual employment growth of more than 20% over the t-3/t
period.
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Figure 4.8: Share of distressed firms over time, different sources
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CompNet collects information not only on the aggregate share of distressed firms, but also on their
characteristics or prevalence across sectors, size classes and productivity deciles. To get a sense of
the granular richness of the information present in the 6" data vintage, Figure 4.9 shows the share of
distressed firms at the top and bottom of the productivity distribution in different macro-sectors in
2013. We show the results for 3 countries: one Euro-area Eastern country (Lithuania), one Euro-area
Western economy (Spain) and one non-Euro area Western country (Sweden). In all countries, we
observe a significantly higher concentration of distressed firms among the bottom performing firms in

each sector, which is what we should expect.

The granularity of CompNet is not only exploited by looking at differences along the productivity
distribution, but also in terms of sectoral differences. For instance we see that in Lithuania the
concentration of distressed firms in the high productivity group is similar across sectors, while the
share of distressed firms amongst the low productive firms is highest in the manufacturing sector. In
Spain, on the other hand, the share of distressed firms, both at the top and bottom of the productivity

distribution is highest in construction while in Sweden they can be found in services.

Figure 4.9: Share of distressed firms at the top and bottom of the sector productivity distribution
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Notes: Not high definition of zombie firms is used. Low (high) productive defined as firm belonging to the 20" (80™) centile of the
productivity distribution using revenue based Cobb-Douglas productivity function.
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4.3.2 Putting the indicators to work: “Zombie” firm congestion

As mentioned above, the existence of distressed firms represents a potential source of inefficiency
since these firms can hold back resources that could otherwise be reallocated to more productive
entities. We follow McGowan et al. (2017) to explore in detail the nature and consequences of the
phenomenon. In their paper, McGowan et al. (2017) show that a higher share of industry capital
owned by distressed firms (defined as firms that have persistent difficulties in serving their interest
payments) is associated with lower capital investment and lower employment growth of the typical
“healthy” firm and also to less productivity-enhancing capital reallocation. This, in turn, increases the

negative impact of distressed firms on economy-wide investment and employment.

Along these lines, we start by showing the sway of distressed firms on other (healthy) firms in the
same sector and then move to their overall impact on sector employment and investment. As it was
mentioned above, distressed firms can hold productive resources, for example credit, which could
otherwise be reallocated to more productive firms (Gopinath et al. 2017, Schivardi et al. 2017). We
show that this is indeed the case in Figure 4.10 where the share of distressed firms — defined as firms
with negative profits excluding high-growth firms — in a given country-sector-year is plotted against the

share of credit constrained healthy firms in the same country-sector-year.

%2 The share of credit constrained firms is computed according to the CompNet ICC indicator. This indicator ranks
firms according to their probability of being credit constrained, which depends on their financial position and
size, and then computes the share above a certain threshold provided by SAFE. For more information please
refer to Ferrando et al. (2015).

Page 37 of 76



Figure 4.10: Share of distressed firms and credit constrained healthy firms in the

same sector

Share of Healthy Credit Constrained Firms
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Share of Distressed Firms

Sources: 6th vintage of CompNet, full sample.

Notes: Bin-scatter controlling for country FE. The share of credit constrained firms is measured according to the
CompNet ICC indicator of credit constraints (see Ferrando et al. 2015). On the x axis we have the share of
distressed firms according to the not high growth definition. Both variables are measured at the 2-digit industry for
a given year and country. The countries included are: BE, HR, DK, FI, FR, HU, IT, LT, NL, PL, PT, RO, ES, SI
and SE.

This positive correlation is consistent with the reference literature (Acharya et al., 2017; Andrews and
Petroulakis, 2017) and serves as motivation for further studies along this line. In particular, Acharya et
al. (2017) showed how the favourable post-crisis monetary conditions caused credit to flow more
abundantly to low-productivity firms with pre-existing lending relationships with banks, rather than to
high productivity firms. Therefore, healthy firms in industries with a prevalence of distressed firms

suffered significantly from credit misallocation, which slowed down the economic recovery.

We turn next to the impact of distressed firms on average sector investment and job creation. Figure
4.11 shows the correlation between the share of distressed firms in a given country-sector-year and
the corresponding investment ratio® in 14 EU countries with full sample while Figure 4.12 reports the

correlation with the job creation rate. The definition of “distressed firms” used in the chart is based on

2 Defined as growth rate of capital plus depreciation, divided by capital.
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the interest coverage definition, i.e. firms with operating profits-interest payments ratio lower than 1 for

3 consecutive years (conditional on positive profits), in order to better compare with the results in

McGowan et al. (2017).

Figure 4.11: Correlation between sector share of

distressed firms and investment

12

Investment Ratio

T T T T

A 2
Share of distressed firms in sector

Source: 6th vintage of CompNet, full sample.

Notes: On the y axis the median investment ratio is reported, measured as
growth rate of capital plus depreciation, divided by capital. Zombie firms are
defined as firms with interest payments higher than operating profits for 3
consecutive years, conditional on positive profits. Both variables are
measured at the 2-digit industry for a given year and country, aggregated in
a small number of bins for visualization purposes. The graph is based on
the full sample of BE, HR, DK, FI, FR, HU, IT, LT, NL, PT, RO, ES, SI, and
SE.

Figure 4.12: Correlation between sector share of

distressed firms and job creation rate
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Source: 6th vintage of CompNet, full sample.

Notes: On the y axis the median job creation rate is reported, measured as
weighted average of positive growth rates of number of employees. Zombie
firms are defined as firms with interest payments higher than operating
profits for 3 consecutive years, conditional on positive profits. Both variables
are measured at the 2-digit industry for a given year and country,
aggregated in a small number of bins for visualization purposes. The graph
is based on the full sample of BE, HR, DK, FI, FR, HU, IT, LT, NL, PT, RO,
ES, SI, and SE.

In line with the existing literature, in country-sectors-years where the concentration of distressed firms

is more prominent, the overall levels of both investments and creation of new jobs is significantly

lower. Hence, the macroeconomic implications of the prevalence of these firms can be sizeable.

4.4 Trade

Availability of comparable cross-country data on export and import activity is highly appreciated by

policy makers and researchers but scarce, particularly when considering granular information. In order

to fill this gap, data providers were asked to merge firms’ balance sheet data with information on their
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export activities whenever available. The provision of cross-country indicators of export and import
intensity, as well as information on characteristics of exporters (and of different type of exporters)
within each of the 2-digit manufacturing industries constitutes one of the main comparative
advantages of CompNet. More specifically, within a three-year window, the dataset allows
distinguishing between new (hot exporting at t-1 and exporting at t and t+1) and established exporters
(exporting at t-1, t and t+1), switchers (exporting at t-1, not exporting at t and exporting at t+1), two-
way traders (firms that both import and export over the full period), and firms that stop exporting

(exporting at t-1 and not exporting at t and t+1).24

4.4.1 Definition, validation and granularity

CompNet collects annual data on exports and imports, in nominal terms, for manufacturing sector
firms. In the following, we focus on exports. A firm is considered an exporter if in any given year its

export value is above 1,000 EUR and exports represent at least 0.5% of its total turnover.?*

Table 4.1 below provides a full overview of the sources of data, time coverage and thresholds’ levels
by country. Note that reporting thresholds vary across countries and time. Time coverage also varies
across countries and spans over at least a 10-year period. For most countries where export data are

available, information on imports is also provided.

** We have also collected the prevalence rate and characteristics of different types of exporters
defined over a two-year window. The reason is that requiring a firm to stay in the sample for three
consecutive years, in order to classify it as a given type of exporter, reduces sometimes sensibly the
sample size.

% As observed total exports in the custom databases and alike can be larger than the total turnover recorded in
the annual accounts, values of exports exceeding 150% of total turnover have been considered to be misreported
and omitted. Note that for countries that use custom or intrastat / extrastat declarations on exports at the firm
level, the minimum amount of exports may be much larger (for instance, in Belgium for the 2006-2010 period,
intra EU trade is observed for firms exporting to the EU 27 at least 600,000 EUR in a given year).
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Table 4.1: Country-specific information on exports

Country Export Data Import Data Coverage Data Source Reporting Threshold

BE No No

cz* Yes Yes 2005-2015 Foreign trade transaction data (Statistics Intra EU transaction thresholds: 4 mil. CZK before 2008, 8 mil. CZK
Czech Republic) after.

DK No No

DE* Yes No 1999-2014 Administrative firm-level data (Statistics  Intra EU transaction thresholds: 500,000 euros (until 2004, 200,000
Germany) euros). Extra EU transaction threshold: 1,000 euros.

ES No No

FI Yes Yes 1999-2015 International trade statistics data (Finnish Intra-EU imports / exports in euros : 100,913 /100,913 (2000-2001);
Costums) 100,000 / 100,000 (2002-2005) ; 100 000 / 200 000 (2006-2007) ;

200,000/ 300,000 (2008-2010) ; 275 000 / 500 000 (2011-2013); 500
000/500 000 (2014-2015). Extra-EU: 1,000 euros until 2008 and no
threshold 2009-2015.

FR* Yes No 2004-2014 Statistical Office of France Intra-EU: threshold based on total intra-EU exports for the calendar
year 38,100 euros (1998) ; 99,100 (2001); 100,000 (2002); 150,000
(2006); 460,000 (2011-2014). Extra-EU: 1,000 euros per transaction.

HR Yes Yes 2002-2016 Financial Agency Croatia Intra EU transaction threshold: 1,000,000 kn (exports), 1,900,000 kn
(imports), in 2018.
HU* Yes Yes 1999-2015 Export-Import data of Hungarian Intra EU transaction threshold: exports threshold in Million HUFs 25
Enterprises (Statistics Hungary) for 2004 and 100 since, for imports 25 in 2004, 40 in 2005, 60 in 2006-
2007, 100 million since 2008.
IT Yes Yes 2001-2014 Foreign trade statistics data, based on Annual threshold of 1000 euros.
customs data (Statistics Italy)
LT Yes Yes Customs, customs declarations (Customs Reporting thresholds based on import and export values. Threshold
of the Republic of Lithuania) only make up 5% of total trade. Trade data is biased towards larger
firms.
NL No No
PL* Yes No 2005-2015 Statistical Office of Poland Only firms with more than 10 employees are included.
PT No No
RO* Yes Yes 2005-2015 Exports and imports of goods, firm-level  Intra EU transaction threshold: 900,000 lei (2018).
data (Statistics Romania)
Sl Yes No 2005-2016 Agency for Public Legal Records and Intra EU transaction threshold: 220,000 euros (exports), 140,000 euros
Related Services (imports), in 2018.
SK* Yes Yes 2004-2015 foreign trade statistics Intra EU transaction threshold: 400,000 euros (exports), 200,000 euros
(Statistics Slovakia) (imports), in 2018.
SE Yes Yes 2003-2014 International trade in goods Trade data contains exports above the thresholds of 4.5 mil. SEK, and
(Statistics Sweden) imports above 9 mil. SEK. Trade below the threshold is determined via

VAT declarations.

*CompNet data available for the 20E sample.

In order to validate the CompNet export data we compare the evolution of aggregate exports for the
manufacturing sector in the CompNet and the CEPII-BACI dataset for the overlapping countries®®. As

can be seen in Figure 4.13 both series show very similar dynamics for all countries in the sample.

%6 \We consider the trade data provided by the CEPII-BACI because it includes information on export values and quantities by
country pairs and 6-digit products of the Harmonized Commodity Description dataset over an extended period of time.
Differently, data available in Eurostat used to compare aggregate levels in 2012 is only available for a short time frame.
Note that the levels in both datasets are not exactly comparable since some of these goods could be exported by non-
manufacturing firms.
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Figure 4.13: Export dynamics in CompNet and CEPII-BACI, 2011=1
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Sources: 6th vintage of CompNet 20E sample and CEPII-BACI dataset.
Note: The index is equal to 1 in 2011.

4.4.2 Putting the indicators to work: The Happy Few

Over the last years, studies on international trade have moved the focus away from industries towards
firms and products (see Melitz 2003, Bernard et al. 2003). The increasing availability of granular data
has indeed shed additional light on the role of firm heterogeneity and uncovered a number of
important facts. First of all, a large share of exports and employment is generated by a very small
number of exporting firms, called the “happy few” following the work of Mayer and Ottaviano (2008).In
other words, although exporters represent a very small share of the total number of active firms, they
account for large share of economic activity. This is confirmed with CompNet data and shown in Table
4.2 below. The first column of the Table shows the (very low) percentage of firms with employees
operating in international markets, which ranges from 4% in lItaly to 46% in Slovenia. The prevalence
rate of exporters is much higher if one considers only firms with at least 20 employees, given the

concentration of exporting firms in large size classes (Table 4.2, second column). But even in the
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latter case, exporters account for a disproportionate share of sector employment, labour costs, real

value added or turnover (Table 4.2, columns 3-6).

Table 4.2: Relative importance of exporting firms. Share of total, 2013

Number of firms | Number of firms
. . Employment| Labour Costs | Real Value Added | Real Turnover

Country | with at least one | with at least 20

(20E) (20E) (20E) (20E)

employee employees

Ccz 24% 37% 36% 34% 33%
DE 25% 65% 72% 72% 79%
FI 14% 60% 74% 76% 80% 82%
FR 63% 74% 76% 78% 78%
HR 26% 65% 71% 76% 77% 86%
HU 48% 64% 73% 70% 83%
IT 4% 24% 29% 33% 35% 34%
LT 17% 61% 72% 77% 81% 92%
PL 64% 76% 77% 74% 73%
RO 33% 53% 62% 69% 73%
SE 20% 72% 78% 79% 80% 85%
S| 46% 88% 93% 94% 96% 96%
SK 80% 85% 86% 85% 89%
Average 21% 54% 67% 71% 72% 76%

Source: 6" vintage of CompNet, full and 20E sample.

Secondly, exporters are substantially different from domestic firms: they are larger, more productive,
more capital-intensive and pay higher wages. One important question is whether this is the result of
self-selection into exporting, or whether there is learning by exporting, i.e. the exporting activity itself is
a driver of a firm’s productivity increase, for example due to exposure to best practices and new
technologies. It could be also a combination of both, i.e. there can be a “two-way link” between trade

and productivity. 27

We explore this issue with CompNet data by estimating the premia of new exporting firms relative to
non-exporting firms operating in the same 2-digit industry, after controlling for country, sector and time
fixed-effects. If new exporting firms show higher productivity or size than domestic in their same
sector, it would be evidence of self-selection of the best firms into exporting. To explore if there is also

learning by exporting, we estimate the premia of top exporters in the sector, that is, of firms that have

*" See ECB (2017).
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been exporting for a prolonged period of time, relative to new exporters in the same sector.
Consistently with the empirical literature, we find that new exporters are significantly larger, in terms of
turnover, pay higher wages, are more efficient and more capital intensive than domestic firms
operating in their same sector. The premia is even larger in all instances if one compares the
performance of top exporters with those of firms which just started to export. These results highlight

the existence of a two-way link between productivity and trade. *®

Figure 4.14: Premia of new and top exporting firms relative to other firms in the same

sector
Enew exporters vs. non exporters mtop 10 exporters vs. new exporters
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per Employee Labour

Source: 6" vintage of CompNet, 20E sample.

Note: The chart shows the coefficients of the export dummy, indicating whether the firm is exporter or not, from OLS
regressions where the dependent variable is the log of the performance indicators, controlling for country, time and sector
dummies. Countries included are Fl, HR, IT, LT, SE and SI.

%8 Note that this exercise was done with the 20E sample. That is, we compare exporting and domestic firms with
at least 20 employees. The estimated premia using the full sample, that is, comparing exporting firms with
domestic firms with at least 1 employee, are in all cases larger.
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4.5 Mark-ups

The presence of market power influences economic activity: it determines innovation incentives, the
allocation of resources and market shares across firms, and, thereby, long run aggregate production

and welfare. This implies a need to understand the dynamics and determinants of market power.

The 6" vintage of the CompNet dataset sheds light on how market power has evolved across
European countries through a number of indicators: price-cost margins, price over marginal cost mark-
ups, Hirschman-Herfindahl indices, and profit margins. Since we cannot cover all indicators in this
report, we focus in this section on mark-ups. For a comprehensive definition of other market power

indicators we refer the interested reader to the user’s guide (Aglio et al. 2018).

45.1 Definition, validation and granularity

CompNet calculates firm-specific mark-ups based on different gross output production function
specifications by using the framework of De Loecker and Warzynski (2012). Specifically, mark-ups are

computed as:

M . PiQir
Hie it Piyz’Mit’ ( )

where y;, denotes the mark-up, alf is the output elasticity of intermediate inputs, and% is the

it Mit
inverse of the share of intermediate input expenditures in revenues. We recover a/f from estimating a
production function at different levels of aggregation (macro-sectors and NACE Rev. 2 two-digits
sectors) and assuming different functional forms (Cobb-Douglas and Translog). From equation (1) it
becomes clear that mark-up levels can be very sensitive to different intermediate input variable
definitions. Therefore, it is important to note that potential differences in country-specific variable
definitions can be absorbed by using appropriate normalizing techniques when comparing mark-up

evolutions across different countries (see below).

Alternatively, mark-ups can be calculated using firms’ labour input decision instead of using firms’
intermediate input decision. However, we believe that the later generates a more reliable and
comparable mark-up estimate because a necessary condition for an unbiased mark-up estimate is
that the production factor based on which mark-ups are calculated is a flexible input (e.g. De Loecker
and Warzynski 2012; De Loecker et al. 2016). Changing flexibility in labour markets (e.g. due to labour

market reforms) might introduce variation in estimated mark-ups that reflects changes in input rather
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than output market environments. We believe that such concerns are especially relevant in a cross-

country context and, therefore, prefer to use firms’ intermediate input decision to calculate mark-ups.

Validating our mark-up measures against other aggregated sources is difficult as no other database
offers micro-aggregated mark-up estimates. However, we can check whether our mark-up estimates

display correlations with other key variables that are in line with the literature.

Most existing studies report a positive correlation between productivity (profitability), size, and mark-
ups (e.g. De Loecker and Warzynski 2012; De Loecker et al. 2016; Dhyne et al. 2011). Note however,
that theoretically such correlation depends on the underlying preference structures (Dhingra and
Morrow 2016). As can be seen from Figure 4.15 for most countries in our sample group, we find that
mark-ups and firm size are positively correlated. For Finland, the Netherlands, and Hungary we find,
however, a negative correlation between mark-ups and firm size (except for the very large firms in
Hungary and the Netherlands). Similarly, as shown by Figure 4.16, across all countries, firms’ mark-

ups and labour productivity are positively correlated.

Figure 4.15: Median manufacturing sector mark-ups Figure 4.16: Median manufacturing sector mark-

across firm size deciles ups across firm productivity deciles

Markups by size decile Markups by labour productivity decile
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Source: 6th vintage of CompNet data, full sample.
Notes: Median mark-ups are normalized by country averages.

Next, we investigate how mark-ups evolved over time. A recent study by De Loecker and Eeckhout
(2017) reports an increase in mark-ups within the last 50 years in the U.S. Such a “rise of market
power” has important implications for macroeconomic dynamics and could explain several secular

trends observed in many developed economies, including the fall of labour shares and the slowdown
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of aggregate productivity. Figure 4.17 reports the evolution of median mark-ups for the manufacturing
sector across different European countries using the CompNet dataset. We absorb potential level
differences due to country-specific differences in variable definitions by normalizing median mark-ups
to 1 in the year 2011. The Figure shows that in most countries we indeed observe an increase in
mark-ups, which generally is in line with the evidence reported in De Loecker and Eeckhout (2017).
However, in Finland’'s, Croatia’s, and Italy’s manufacturing sector mark-ups tend to fall in the
observation period. Although for convenience, we restrict ourselves here to the manufacturing sector,
CompNet also estimates mark-ups and production functions for other macro-sectors.?® In principle,
this allows exploring how structural changes (i.e. the reallocation of economic activity across macro-
sectors) affect aggregate market power. Generally speaking, linking mark-up dynamics to country-
specific characteristics (i.e. competition policies or the degree of firm concentration) and showing what
the evolution of mark-ups implies for country-specific macroeconomic outcomes could be a valuable

topic for future research based on the CompNet dataset.

Figure 4.17: Time evolution of manufacturing sector mark-ups across countries, 2011=1
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Source: Own calculations based on the 6th vintage of CompNet full sample (manufacturing sector).
Notes: Values for the year 2011 are normalized to 1.

% The time evolution of mark-ups across all macro-sectors is very similar.
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45.2 Putting the indicators to work: Imports and mark-up dispersion

Mark-ups dispersion might indicate market power that is typically associated with a misallocation of
resources (Epifani and Gancia 2011; Dhingra and Morrow 2016). By exposing producers to more
competition, international trade may reduce market dispersion, improve allocative efficiency and
increase welfare (Edmond et al. 2015). On the other hand, an incomplete pass-through of cost savings
due to cheaper intermediate input imports may allow globally sourcing firms to increase their mark-ups
compared to non-globally sourcing firms. To date, there is only limited evidence on how trade and

mark-up dispersion are empirically linked to each other (e.g. Lu and Yu 2015).

Figure 4.18: Within-sector interquartile range of mark-ups and sector import shares
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To motivate this topic a bit more, Figure 4.18 plots import shares defined as imports over domestic
production plus imports and calculated from the United Nations COMTRADE Database against two-
digit sector specific interquartile ranges of mark-ups. We see that in most cases import shares and
mark-up dispersion are positively correlated. This relationship is especially strong for Finland and
Slovenia. A negative correlation between mark-up dispersion and import shares can only be found in
three out of eleven cases (Hungary, Croatia and Romania) and even there, this relationship is
comparably weak. Does this imply that import competition tends to widen the mark-up dispersion? We
do not know. At least we find that across most countries in our sample, sectors with higher import
shares display a wider mark-up distribution. We believe that the more in-depth and causal

investigation of that or similar topics constitute relevant fields for future research based on our dataset.

4.6 Wages

Wage formation, existing feedback loops between inflation expectations and wage growth, and firms’
pass-through of increasing labour costs to prices are fundamental for the inflation outlook. Hence, the
inclusion of this variable in the CompNet dataset is fundamental for some stakeholders like Central

Banks.

4.6.1 Definition, validation and granularity

CompNet collects data on firm‘'s average labour cost per employee. This indicator is computed as
gross wages and salaries plus overtime payments and employers' social security contributions,

divided by the total number of employees in the firm (average of the year, normally in FTE).

To get a sense of the plausibility of the data, Figure 4.19 shows the median wage growth rate in each
country-year in CompNet versus the annual wage growth rate provided for the whole economy by
Eurostat. Despite the different target populations of both sources, the coefficient of correlation is

reasonable, around 0.5.

Besides average wage growth in a given country, CompNet collects information on the distribution of
wages, by sector, as well as wage levels in different splits of firms. This granularity helps

understanding aggregate trends. One example is provided in Figure 4.20 where average nominal
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wage growth of manufacturing firms in western economies® is shown for two periods: the pre-crisis
period, defined as 2004-2007, and the post-crisis one, 2013-2015. Looking first at the wage growth
considering all firms in the sector (far-right bars), the post-crisis slow-down in wage growth becomes
evident: average annual nominal wage growth in the post-crisis period is about half the one in the pre-
crisis years, confirming the aggregate numbers provided by other institutions. However, this decline
has not been the same across all firms operating in manufacturing, but rather concentrated in small

and low productive firms.

Figure 4.19: Wage growth in Eurostat and Figure 4.20: Average wage growth before and
CompNet after the crisis of different firms in Western

Europe, manufacturing sector
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2000-2015.

4.6.2 Putting the indicators to work: Subdued wage growth in the post-crisis period

Nominal wage growth in Western European countries has been relatively subdued in recent years,
despite increasingly tight labour markets. The factors behind this common development are not

entirely clear although policy-makers consider that a number of concurrent factors have been at play.

%0 Wage developments in Western and Eastern EU countries have been very different over the recent period.
Hence this sub-section will concentrate in Western EU countries: Belgium, Germany, Denmark, Finland,
Portugal, Sweden, France, Netherlands, and Italy.
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Amongst them: (i) weak productivity growth; (ii) weak inflation developments affecting real wages; (iii)
compositional effects related to the return to the labour force of workers with lower than average
wages; (iv) underemployment engendering “hidden” labour market slack; (v) welfare and labour
market reforms increasing not only flexibility, but also labour supply; and (vi) one-off, idiosyncratic

factors (e.g. Brexit in the UK).

Indeed, notwithstanding some rebound after 2013, labour productivity remains weaker than before the
crisis across western economies. The direction of causality between productivity and wage growth,
however, probably goes both ways: low productivity growth has capped wage growth, but low wage
growth relative to productivity may have lifted labour demand and, therefore, increased employment.
However, while weak productivity growth has contributed to the slowdown in wage growth, it cannot
fully explain it. This is clearly seen in Figure 4.21, showing the correlation between median nominal
wage and productivity growth in each 2-digit industry and year of western countries included in
CompNet, distinguishing between the pre-crisis (2004-2007) and the post-crisis period (2013-2015).31
Note that the figure is a “bin-scatter”, that is, it groups observations in bins, both in the x- and y-axis, to
show a cleaner picture. Moreover, country-specific fixed effects are controlled for to take away
country-invariant factors which could affect the correlation.* Given any productivity growth rate,
nominal wage growth in the post-crisis is significantly lower than in the pre-crisis period. In this line, a
study conducted by the Bank of England for the UK shows that the fall in productivity growth accounts
for less than half of the slowdown in UK pay growth (see Bank of England, 2017).

One possible reason behind this fact, also listed above, is that inflation has been subdued in the post-
crisis period, standing on average at 0.7% relative to 2.2% in the pre-crisis period.**However, even
when controlling for weaker inflation we find that real wage growth in the post-crisis period is lower for

any given productivity growth rate (Figure 4.22).

%1 The countries included are Belgium, Denmark, Finland, Germany, Portugal, Sweden, France and Netherlands.

% That is, the figure shows the residual after regressing wage and productivity growth on a set of country
dummies.

% Data from Eurostat. The numbers correspond to EA average annual HICP growth in the pre-crisis and post-
crisis period, between 2004 and 2007 and 2013 and 2015 respectively.
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Figure 4.21: Nominal wage and productivity Figure 4.22: Real wage and productivity annual
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One obvious question is whether this disconnection between wages and productivity growth in the
post-crisis period has taken place across all firm types. To explore this issue, we replicate Figure 4.22
but considering only firms at the bottom and top 10% of the TFP distribution in any 2-digit sector.
Figure 4.23 and Figure 4.24 show that the increasing disconnection between wages and productivity
is concentrated in the lower tail of the productivity distribution; the correlation between real wages and

productivity growth amongst the most productive firms in each sector has not varied between the pre

and post-crisis period.
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Figure 4.23: Real wage and productivity growth in Figure 4.24: Real wage and productivity
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This interesting finding, confirmed after controlling for sector, year and country fixed effects, could be
driven by a composition effect, that is, by a shift towards lower payed jobs in some countries during

the crisis and post-crisis, particularly in low productive firms.

To explore further this possibility, we plot the log difference between the top and bottom decile of the
wage distribution in each 2-digit sector, aggregated to the country level using sector employment
weights, as well as the log difference between the top and bottom productivity levels. We focus for this
exercise on two countries, Belgium and Spain, given that aggregating across countries would mask
interesting heterogeneity.® In both countries (Figure 4.25) the within-sector productivity and wage
dispersion are increasing over time, with a cumulative growth of about 15% for labour productivity and
10% for wages. These are very similar numbers to those reported in OECD (2017). Note that during

the sovereign debt crisis, productivity dispersion fell in Spain due probably to the cleansing effect of

% These are two countries similar in terms of good coverage of micro-firms but distinct in terms of the impact of
the crisis.
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the crisis, whereby low productive firms exited the market. Figure 4.26 splits the dynamics in wage
dispersion in two halves: dispersion in the lower part of the wage distribution (log difference between
the 50™ and the 10™ decile of wages, in a given 2-digit industry) and dispersion in the upper part of the
wage distribution (log difference between the 90™ and the 50" decile of wages). While in Belgium the
dispersion in both halves of the wage distribution increased similarly over time, with the exception of
the last year, in Spain dispersion increased mostly at the bottom of the distribution. This result
deserves further research but lends some support to the possibility that muted wage growth in the

post-crisis period is driven by a composition effect.
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Figure 4.25: Wage and productivity dispersion Figure 4.26: Dispersion below and above median
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4.7 Job flows and high-growth firms

There is broad consensus about the fact that relatively few firms, be them small or large, known as
high-growth firms, are responsible for the majority of jobs created. The early works of Birch and Medoff
(1994) for the US estimated that during the 1988-1992 period, 4% of active firms created about 60% of
the jobs. These firms, however, also destroyed disproportionately more jobs. Hence, access to data
on gross job flows of various types of firms, including high-growth firms, can help policy makers to
better understand existing bottlenecks in the labour market.

4.7.1 Definition, validation and granularity

For the first time, CompNet computes job creation and destruction rates within each level of
aggregation. We follow Davis and Haltiwanger (1996) and compute job flows as the weighted
employment growth rate of firms in a given level of aggregation with positive (job creation rates) or

negative (job destruction rates) growth. Hence:

Job Creation (Destruction) Rate,, = Y;c; g, X Wi if g,,>0(g, <0)

)
. (employment,;,,—employment;, .)
with g. = i tl (3)
it ((employmentit+employmentit_1)/2)
employment;,
Ll ———
ies p oymentit
(4)

Figure 4.27 shows for each country with information on micro-firms (i.e. with the full sample) net job
creation -the difference between job creation and destruction rates-, computed by CompNet and by
the Labour Force Survey Longitudinal dataset (Eurostat). The Labour Force Survey computes labour
market transitions defined as the number of persons transiting between different labour market
statuses. We define job creation rates as the share in total employment of persons transiting from
unemployment or inactivity to employment, and job destruction rates as the share of employed
transiting from employment to inactivity or unemployment. Transitions from employment to
employment are not taken into account since they also include workers who stay in their current job,
not only workers who switch to a different job. Despite the (admittedly large) differences in definitions,
net job creation rates from CompNet are of the same order of magnitude, and show similar dynamics

as the labour transition flows provided by Eurostat.
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Figure 4.27: Net Job Creation Rates in CompNet and Eurostat
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Aggregate job flows like the ones shown above hide, however, large heterogeneity across sectors
and, within each sector, across types of firms. This is clearly shown below where job creation (Figure
4.28) and destruction (Figure 4.29) rates are depicted for firms in different size classes within the
manufacturing sector in two countries with very different developments: Belgium and Italy. Looking at
the levels, rather than trends, in both countries job flows decrease with size; that is, they are largest in
the smallest size class. This is particularly the case for job destruction rates resulting in negative net
job creation of micro-firms in both countries, which is in line with the literature.*® Looking at the trends,

it is noteworthy that job creation rates, and to a lesser extent job destruction rates, decrease in Italy

* See Haltiwanger et al. (2013) for a detailed study of job creation and destruction by size and age for the US
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over the whole period of analysis. In Belgium, on the other hand, only job creation rates of micro-firms
show this declining trend whereas, in the rest of the size classes, job flows are roughly similar at the
end and at the beginning of the period. Both the larger dynamism of small firms and, in particular, the
declining trends in job flows have been found in other countries like the US (see Decker et al. 2016)
and it has largely been attributed to the decrease in dynamism of the very young firms. Although we
do not have information on the age of firms, we also find that the declining trend is most pronounced
amongst the smallest size class, where the young firms normally belong. Finally, the severity of the
sovereign debt crisis in Italy can be easily traced by the large increase in job destruction rates,

particularly for very small firms.

Figure 4.28: Job creation rates by size class, Figure 4.29: Job destruction rates by size
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Turning to high-growth firms, these are firms experiencing extraordinary high employment growth for a
number of consecutive years. Both their share and characteristics can be approximated using the
transition matrices available in CompNet. Transition matrices classify firms in a given sector according
to their transitions from one quintile of the size distribution to another in 3-year windows. We flag as
high-growth firms those moving from the first or second quintile to the fifth quintile, and between the
first and the fourth quintile of the size distribution, within their sector of activity. Cumulative
employment growth of these firms is, on average, around 70% which corresponds to around 20% of
employment growth per year, matching the standard classification of high-growth firms in the literature

(see for example Schreyer 2000).

In order to get a sense of the soundness of our definition, we compare in Figure 4.30 the total share
of employment in high-growth firms in CompNet with that provided by the structural business statistics
of Eurostat. Eurostat provides employment in firms with three consecutive years of employment
growth above 20%.The comparison is done for 2008 and includes only overlapping countries, which in

this case are only Hungary, Sweden and Italy. The coefficient of correlation is around 0.25. %

Figure 4.30: Employment in high-growth firms in CompNet and Eurostat
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Sources: Own calculations on 6" vintage of CompNet full sample and Eurostat

Notes: HGF in CompNet calculated as the share of firms transiting from the first and second quintile to the fifth quantile
and from the first to the fourth quintile of the size distribution in 3 years in a given sector out of the total number of firms
in the sector. In Eurostat, HGF defined as firms with 3 consecutive years of employment growth above 20%.Countries
included are the only overlapping countries between both databases: SE, HU and IT.

% The data from Eurostat is sourced from the sub-section “Business demography” of the Structural Business
Statistics and is very incomplete. Although in theory it is available from 2007 to 2013, only in 2008 there are
data for at least 3 countries also included in CompNet.
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4.7.2 Putting the indicators to work: High-growth firms and job creation

In the mid-1970s David Birch created for the first time a longitudinal database able to follow firms over
time using the Dun & Bradstreet records of firms attempting to establish credit with other firms or
seeking credit information. Using this new database, Birch found that around 80% of net new jobs
were created by firms with 100 employees or less (Birch 1979: The Job Generation Process. The main
results are also in Birch 1981). Birch's claim that 8 out of 10 net new jobs were created by small firms
prompted the interest of policy-makers who, in the high unemployment days of the early 80s, were
interested in policies able to reduce unemployment. In the academic world, Birch' findings where
revolutionary at the time. They implied that inter-class movements (small firms growing until they are
classified as large firms) were a major factor in determining overall employment growth. Birch also
discovered that the rates of job losses across regions were pretty similar. Differences in net
employment growth were due to differences in the job gain rates. In other words, rapidly growing
areas were replacing lost jobs at 2 or 3 times the rate of the declining ones. More importantly, about

80% of the replacement jobs were created by establishments that were four years or younger:

“not all small businesses are job creators. The job creators are the relatively few younger ones that
start-up and expand rapidly in their youth, outgrowing the ““small" designation in the process” (Birch
1981, page 8).

Using CompNet data we can confirm that in sectors with a high share of high-growth firms, lost jobs
are indeed replaced by a disproportional number of new jobs. Figure 4.31 shows in its Panel A the
correlation between the share of high-growth firms in a given 2-digit industry and the sector-specific
job creation rate; in the middle panel, the correlation between the share of high-growth firms and job
destruction rates; and in Panel C the correlation between net job creation and the share of high-growth
firms in the sector. Note that the Figures are bin-scatter, that is, they group observations in different
bins in the x- and y-axis to get a cleaner picture. Moreover, country-specific effects are controlled for to

account for the fact that we pool together countries in different stages of development.
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Figure 4.31: Job flows and high-growth firms

A. Job Creation Rates and HGF B. Job Destruction Rates and HGF C. Net Job Creation and HGF
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Notes: Full sample. The countries included are BE, ES, FI, HU, IT, LT, PT, RO and SE.

It becomes clear than in line with the literature high-growth firms contribute greatly to both job creation
and destruction. However, as Panel C of the figure above shows, the rate of replacement of lost jobs
is larger than one so this type of firms contributes positively to net employment creation. Perhaps one
of the most important challenges currently in the EU is related to the creation of jobs. Given the
reported importance of high-growth firms for net job creation, cross-country and cross-sector
information on these firms can help policy makers designing the appropriate framework to nurture their

creation, survival and growth.
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5. Concluding remarks

Policy institutions are increasingly demanding more granular data to complement their analysis of
aggregate indicators and understand underlying trends and their micro foundation. These data should
be as comparable as possible across countries, and cover a sufficient number of EU countries and

years.

The first best in this regard would be that an international body, such as Eurostat, responds to this
policy need and compiles, checks, harmonises and publishes firm-level data or micro-aggregated
data. However, this scenario is not likely to materialise in the short-to-medium term. Hence, other

avenues are being undertaken.

One possible avenue is to use commercial databases. This avenue has the advantage of providing
large amount of firm-level data for several countries, but - as examined in the accompanying cross-
country comparability report - also clear drawbacks when it comes to the analysis of competitiveness,
productivity and exports. The main loopholes are the lack of appropriate coverage and the presence of
representativeness biases in the country samples of firms reporting basic variables such as

employment or turnover, which prevents a reliable analysis of productivity.

Given these constraints, CompNet's dataset remains in our view the “first best” for benchmark analysis
of competitiveness. CompNet consists of a network of researchers and policy makers with access to
firm-level data in a number of countries. Micro-aggregated indicators are collected, which preserves
confidentiality but enables benchmarking analysis. In this set-up, the data users keep also control over
the production of the data, which has clear net benefits, given that researchers are in the best position

to decide what indicators are needed.

Over the recent period, we have undertaken a major revision of the procedures and indicators in order
to improve cross-country comparability and include new, relevant information. There is still room for
improvement but we hope that the current vintage of data will be useful to inform and complement the

policy analysis undertaken by European institutions.
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6. Annexes

6.1 Annex 1: Raw variable definitions and sector details

Table 6.1: Raw variable definition (most common across countries)

Raw variable

Definition

Capital (Tangible fixed assets)

Tangible fixed assets

Raw materials (intermediate
inputs)

Use of materials + energy + services

Labour cost

Compensation of employees (wages and salaries plus social
contributions)

Value added Turnover - Raw materials

Number of employees, number of workers (please indicate persons employed or persons
headcount engaged (includes proprietors), and FTE or headcount)

Turnover Total sales net of VAT at basic prices

Unadjusted export value

Total exports by the firm, not adjusted for reporting threshold

Threshold adjusted export
value

Export value + reporting thresholds

Import value

Total imports by the firm, as reported

Total assets

Total assets

Cash and cash equivalents

Cash and balances at banks

Cash flow (from profit/loss
statement)

Net income + depreciation+ extraordinary income

Profit/loss

EBIT

Interest paid (or financial
charges)

Interest on financial debts + other financial expenses

Long term debt

Loans due in more than 1 year

Short-term debt

Loans due within 1 year

Total inventories

Inventories and consumable biological assets

Depreciation

Depreciation on tangible assets

Trade credit (accounts

Trade credit or Accounts payable (Liabilities related to purchased

payable) goods and services)

Tra(_je debt (accounts Trade debt or Accounts receivable

receivable)

Trade credit (accounts Short term debt + trade credit + other current liabilities
payable)

Non-current liabilities

Liabilities - (Short term debt + trade credit + other current
liabilities)

Shareholder funds (equity)

Equity

Profits and losses before
taxes

Earnings before taxes (EBT)
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Other current assets Current assets — Trade debtors — Total inventories

Other non-current liabilities Provisions

Total fixed assets - tangible fixed assets - intangible fixed assets -

Other fixed assets . .
financial assets

Intangible fixed assets Total intangible fixed assets

Current assets Cash and other assets expected to turn in cash within a year
Other current liabilities Current liabilities - Short term debt - trade credit

Total fixed assets Total Fixed Assets

Dividends Dividends

Firm’s birth year Actual year of birth
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Table 6.2: Macro-Sectors and Two-Digit NACE Rev. 2 Sectors Covered by CompNet

NACE Rev. 2

Macro-sector in

. Description Sector in CompNet Description
Section CompNet
10 Manufacture of food products
11 Manufacture of beverages
12 Manufacture of tobacco
products
13 Manufacture of textiles
14 Manufacture of wearing
apparel
15 Manufacture of leather and
related products
Manufacture of wood and of
16 products of wood and cork,
except furniture
17 Manufacture of paper and
paper products
18 Printing and reproduction of
recorded media
19 Manufacture of coke and
refined petroleum products
20 Manufacture of chemicals and
chemical products
Manufacture of basic
21 pharmaceutical products and
pharmaceutical preparations
C Manufacturing 22 Manufacture of rubber and
plastic products
23 Manufacture of other non-
metallic mineral products
24 Manufacture of basic metals
Manufacture of fabricated
25 metal products, except
machinery and equipment
26 Manufacture of computer,
electronic and optical products
97 Manufacture of electrical
equipment
78 Manufacture of machinery and
equipment n
Manufacture of motor
29 vehicles, trailers and
semitrailers
30 Manufacture of other
transport equipment
31 Manufacture of furniture
32 Other manufacturing
33 Repair and installation of

machinery and equipment
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NACE Rev. 2

Macro-sector in

Description

Sector in CompNet

Description

Section CompNet
41 Construction of buildings
Construction 42 Civil engineering
43 Specialised construction
activities
Wholesale and retail trade and
45 repair of motor vehicles and
motorcycles
Wholesale and retail trade; repair of Wholesale trade, except of
@ motor vehicles and motorcycles 46 motor vehicles and
motorcycles
47 Retail trade, except of motor
vehicles and motorcycles
49 Land transport and transport
via pipelines
50 Water transport
H Transportation and storage 51 Air transport
52 Warehousing and support
activities for transportation
53 Postal and courier activities
Accommodation and food service EE ACCOMMOCSEION -
activities 56 Foc?d. énd beverage service
activities
58 Publishing activities
Motion picture, video and
59 television program production,
sound recording and music
publishing
Information and communication 60 Programrr'-nng an-d. X
broadcasting activities
61 Telecommunications
Computer programming,
62 consultancy and related
activities
63 Information service activities
Real Estate activities 68 Real estate activities
69 Legal and accounting activities
Activities of head offices;
70 management consultancy
activities
Architectural and engineering
Professional scientific and technical 71 act|V|t{es; technical testing and
M Lo analysis
activities —
72 Scientific research and
development
73 Advertising and market
research
74 Other professional, scientific
and technical activities
75 Veterinary activities
77 Rental and leasing activities
78 Employment activities
Travel agency, tour operator
79 and other reservation service
and related activities
o Administrative and support service 80 Security and investigation
activities activities
a4l Services to buildings and
landscape activities
Office administrative, office
82 support and other business

support activities
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6.2 Annex 2: Data cleaning, weighting and deflating

6.2.1 Data cleaning

The CompNet code applies two routines that affect the raw variables before being fed into the actual
indicator computation. The first routine loops through the main raw variables eliminating impossible
values. The second routine focusses on assessing implausible values along a few criteria, and deletes

them if the criteria do not hold. We discuss each routine in more depth.

Impossible values

The ratio behind the impossible values routine is focused on preserving as much useful information as
possible. Hence, small violations in certain accounting identities are not judged and treated as being
data inconsistencies. We could test whether the difference between turnover and intermediate inputs,
which should be equal to value added, holds in our datasets. However we observe small violations of
this identity. This can be explained by the plurality of data providers and heterogeneous underlying
data sources. Instead of applying invasive accounting routines, we rely on our outlier treatment to filter

out miss-measured values.

Therefore, the first routine investigates the raw variables provided by the national counterparts on the
basis of accounting identities. The content of the following variables is deleted if they show negative
values: turnover, capital, labour, totals assets, cash holdings, long term debt holdings, trade credit,
trade debt, interest payments, other fixed assets, current assets, dividend payments and
depreciations. The single observation is therefore treated as missing by the code. In a similar fashion
the interest payments and debts are checked. If interest payments are smaller than the debt value

both observations are turned to missing values.

Outlier dropping

The second routine focusses on measurement errors and flags the respective variables as outliers.
Previous vintages of data collection indicated a trade-off. The outlier procedure must not affect or
distort aggregate results by limiting the number of observations used for the indicator calculation. But
still, it must be strict enough to correctly filter out values that can be identified as outliers. A factor that
further complicates the creation of this code is that the routine is written without fine-tuning it to an

individual data source.

Before the routine starts, the data is split into bins according to the two digit sector and year. Within

these bins consequently, three checks are applied.
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1. Is avalue more than three standard deviations away from the median?
2. Is avalue in the top or bottom 1 percentile?

3. Is the growth of a value with respect to the previous year in the top or bottom 1 percentile?

If all of these conditions are fulfilled, the value is set to missing. Literature labels this as a lenient
routine. Given the quality of the data sources and the institutions behind them this lenient routine can
be justified. The outlier procedure is assessed after each round of data collection and will possibly be

strengthened in future vintages.

6.2.2 Data aggregation, weighting and deflation

The CompNet dataset aims to enable researchers to look beyond simple aggregations in the firm
population. Thus, all indicators should be understood as attributes of the underlying firm population
and not of a sample, unless explicitly stated otherwise. To achieve this, CompNet’'s output is weighted
with inverse probability weights: using Eurostat, we gather the number of firms in a given size-class
and NACE Rev. 2 macro-sectors. From this, we compute the probability of a firm to end up in this
sector- size class bin. Firms for which we are unable to compute this weight are discarded. Moreover,

where we want to express indicators in real terms, we use publicly available deflators from Eurostat.

This form of reweighting gives a correct picture of the underlying firm distribution if and only if there is
no selection into reporting within these bins. Since we deal with administrative data, non-reporting

should be a function of survey design, not of endogenous firms’ decisions.

We construct weights separately for every indicator. This is because some of them require many
variables and/or lagged values. For these specific ones, the probability to be in the sample might be
indeed radically different than for more standard variables. Since descriptive statistics make up the
bulk of the running time of the code, we use the inbuilt summarize command of Stata to speed up
computations. While this does not allow inverse probability weighting, using the same weights as

variance weights leads to the same output.

All regressions are computed using standard inverse probability weights. A potential problem of this
approach is that the macro-sector-size class level might not be the level at which survey probabilities
vary: If e.g. the sample is drawn to represent all regions of a country, our method will not be able to
correct for this. However, adjusting to the individual survey schemes of the different countries would
create additional work for the data providers and introduce another breaking point into the code. It
would arguably also disrupt the homogeneity of data treatment, as each country would be weighted

differently.
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6.2.3 Purchasing Power Adjustment

To improve the cross-country comparability of the CompNet data, we must eliminate systematic price
differences between countries that are not caused by differences in exchange rates or inflation and
reflect differences in purchasing power. To this end, the concept of purchasing power parity (PPP) is

applied to the CompNet data.

The PPP and exchange rate statistics we use are based on OECD annual data®’. In the OECD

database, PPP’s are expressed in terms of national currency of a particular country per US dollar®.

In the CompNet dataset all variables measured in monetary units are expressed in Euros, even for
countries outside the Euro zone. Consequently, PPPs between CompNet countries should be in the
Euro/Euro dimension. Therefore, the original OECD PPP values have been multiplied by the inverse
of the exchange rate (in national currency per USD)*. This makes the resulting PPP values (only
available at country level) dimensionless. According to the base year of the time varying deflators we
used to purge price variation from monetary variables (turnover, value added, capital stock), we

applied PPP values of 2005 for all years.

The actual PPP-adjustment procedure was of a post-collection nature, i.e. only the resulting

descriptive statistics (and not the underlying original variables) have been adjusted*:

. For non-parametric variables the percentiles and moments have been simply multiplied by the

country-specific PPP or its inverse 1/PPP, if necessary.

. For monetary variables based on parametric estimations (e.g. TFP measures), PPP or Ppp*!
had to be multiplied with a weighting factor (if necessary). This has to be done because not all input
factors used in a production function estimation are measured in monetary units (e.g. labour).
However, this simple multiplication technique could only be applied to indicators derived from Cobb-
Douglas type production functions. As the underlying production functions have only been estimated
for the (one-digit) macro-sector and the two-digit sector (but not at the country, macro-sector size class

and NUTS2 level), a weighted one-digit macro-sector factor according to the number of firms has been

¥ See https://data.oecd.org/conversion/purchasing-power-parities-ppp.htm#indicator-chart.

® For more information regarding how OECD calculates PPP, see the manual, link: https://www.oecd-
ilibrary.org/economics/eurostat-oecd-methodological-manual-on-purchasing-power-parities 9789264189232-
en.

% Source: https://data.oecd.org/conversion/exchange-rates.htm#indicator-chart.

0 See e.g. Gal (2013), appendix B3. As can be easily seen, this method can also be applied to the descriptive
statistics of the underlying variable.
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used for the country level and the macro-sector weighting factor for the macro-sector size class level.

A correction at the NUTS2 level was not possible.

6.3 Annex 3: Confidentiality procedure

Although the literature has long recognized that firm-level data delivers crucial information about a
wide range of phenomena, economic research based on these data has been hampered so far by
issues of confidentiality and comparability. As a result, the CompNet data collection and indicator
construction process has been designed in such a way that both issues are resolved. We describe the
CompNet confidentiality procedure in two parts, one part focussing on the raw firm-level data and
another part covering the eventual output of the code, the output indicators. Both parts contribute to
the fact that the user of the final data will not be able to uniquely identify individual firms based on the

aggregated data.

6.3.1 Raw variables

The conditions of dealing with firm-level information and the obligations surrounding confidentiality
differ across countries and across member institutions. The CompNet secretariat and the individual
data providers work together intensively in compiling the dataset, but the code is ran in a decentralized
way in each of the respective institutions. This means that no individual firm-level data is made
available to the secretariat of CompNet. In this way, each member institution can satisfy their

individual confidentiality constraints.

6.3.2 Output Indicators

The second aspect of the confidentiality procedure is ensuring that the eventual output indicators
leave no room for identifying individual firms. Also in this regard, each member institution can have
individually-specified conditions to satisfy. The CompNet code includes a specific routine, which is run
in the final stage of the computation that checks the eventual output cells. This routine includes
thresholds for the minimum number of observations to guarantee that no individual firm can be
identified and tests for statistical dominance. If a cell is based on a limited amount of underlying micro-
observations, making the identification of individual firms possible, the cell is dropped. This information
is not eliminated from the total distribution; it is only left out of the specific cell. The second test is the
test for statistical dominance. It includes thresholds for the largest permissible size share a single

observation takes on in a given cell.
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These thresholds can be set a-priori by the data providers to satisfy their country or institution specific

conditions. These are the parameters which can be chosen:

1. The minimal number of observations for the 1% and 99% percentiles can be adjusted.
2. The minimal number of observations for the 5% and 95% percentiles can be adjusted.
3. The parameter for statistical dominance can be adjusted. This is the largest permissible share

an observation takes on in a cell.
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