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Abstract

We analyze the impact of the financial crisis on capital structure and on profitability in the
corporate sector in six European countries. We compare the distributions of key financial ra-
tios (profitability, equity capitalization) in the sectors manufacturing, construction and trade
and four size classes. Three of the analyzed size classes form the SME category. Compa-
nies' profitability was heavily impacted by the financial crisis in all size classes, while manu-
facturing suffered the most compared to construction and trade. In the construction sector,
divergent developments are visible in the observed countries. Additionally, lower-end profita-
ble firms, particularly of the small and micro size class, were still fighting against the impact
of the downturn in 2010. We also do a regression analysis showing that the correlation be-
tween the percentiles of profitability and GDP growth is positive and highest at the lower end
of the distribution. With regard to capital structure, the reaction to the financial crisis was
similar for all size classes: a deleveraging process took place leading to higher average equi-
ty ratios. Further, we show that micro entities’ capital structure and profitability are much
more heterogeneous than larger entities’. Finally, the analysis of firms' capability to absorb
losses reveals that manufacturing has to bear the highest risk for losses, independently of
size.
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JEL classification: E32, G32, L25.

Acknowledgments

We are indebted to Martina Hemsath, Lars Holstein, Manfred Kiesel, Robert Kirchner, Ma-
nuel Rupprecht and Gerhard Ziebarth from Deutsche Bundesbank, Luis Angel Maza and
Manuel Ortega from Banco de Espafia, Elisabeth Kremp and Jean-Pierre Villetelle from
Banque de France, Giorgio Albareto and Paolo Finaldi Russo from Banca d’ltalia, Vincenzo
Favale and Franco Varetto from Centrale dei Bilanci, and Margarida Brites Ramos from Ban-
co de Portugal, who all shared their insights and provided many helpful comments.

We are also thankful to Katia Tombois and Ludovic Kendaoui, who have been members of
the Study Group for some time for Banque de France and thus contributed to this project.

The views expressed in this paper are those of the authors and do not necessarily represent
those of the ECCBSO or those of the institutions involved.

Contact: Dominik Elgg, Deutsche Bundesbank, e-mail: dominik.elgg@bundesbank.de



mailto:dominik.elgg@bundesbank.de�

CONTENTS

LIST O DOXES ettt s i
I ESY o) B 1T LU =T i
List Of @DDreViatioNs ... e i
EXECULIVE SUMIMAIY ..ottt e e e e e e e ettt e e e e e e e eeata e e e e e aaeeenneenn e eeeeeens %
1 T e Lo To [ To3 AT o] o NPT 1
2 Methodology and Data SOUICES .......iiiieii i e e 3
2.1 Type of companies, time horizon, sectors and Size ClassSes........ccccccceeevieeeevveiiiiiiiee e, 3
2.2 Key variables and basic statistical MeaSUres.............ccceeeieiii 6
A A (=AY - V1= 1 o] =R 6
2.2.2 Basic statistical measures and VIiSUAIIZAtION ...........c.ueiiiiiiiiiiiii e s 9
2.2.3 Conceptual considerations on the Net Worth at Risk methodology............cccooiiiiiiiiiiiiiiiiieenn, 9
2.3 Coverage and dat@ SOUICES .....uuuuuiiieeeiieieiiiiie s e e e e e e e e e e e e et s e e e e e e e eaaaaa e aeaaaeennnes 10
3 Profitability and Equity Capitalization ...........cccooo oo 16

3.1 Profitability: Impact of the crisis, general characteristics and long-term developments 16

3.2 Relation between the economic cycle and percentiles of profitability ........................... 22
3.3 Equity capitalization: Impact of the crisis, general characteristics and long-term
(02372 o] o] 1 1T o1 £ 24
3.4 Longer run patterns in the past tWo deCades............cuuvieiiiieiiiiiiiiiii e 36
3.5 Micro companies: much more heterogeneity than in other size classes....................... 39
4 NEt WOTrth At RISK ...ccoiiiiiiiiiiiii e 41
o R VYo B Y= = T [ 1] P 41
4.2 Net Worth at Risk: conditional and unconditional.................ceevviiimiiiiieiiiiiiiiiiiiiiiiiiieens 46
4.3 Percentage of companies with equity below NWaR............cccccoeeiiiiiiiiiiii e, 54
5 CONCIUSIONS ..ttt e e et e e e e e e 60
RETEIEINCES ... s %

Annex |: Figures

Annex ll: Data tables



List of boxes

The Study Group of the European Committee of Central Balance Sheet Data Offices

Determinants of the Increasing Equity Ratio in 2009

Investigation of Applying Extreme Value Theory to the Concept of Net Worth at Risk

List of figures

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4

Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9

Figure 4.10

Net Income in % of Total Assets — Small size entities

Net Income in % of Total Assets — Medium size entities

Net Income in % of Total Assets — Large size entities

Scatter Plots between Profitability Percentiles and GDP Growth
Net Worth in % of Total Assets — Small size entities

Net Worth in % of Total Assets — Medium size entities

Net Worth in % of Total Assets — Large size entities

Two-year Losses in % of Total Assets — Small size entities
Two-year Losses in % of Total Assets — Medium size entities
Two-year Losses in % of Total Assets — Large size entities

Two-year losses in % of Total Assets, 95" percentile, Manufacturing,
Medium-sized entities, 1987/88 — 2009/10

Net Worth at Risk — Small size entities
Net Worth at Risk — Medium size entities

Net Worth at Risk — Large size entities

Percentage of Companies with Net Worth below NWaR — Small size entities

Percentage of Companies with Net Worth below NWaR —
Medium size entities

Percentage of Companies with Net Worth below NWaR —
Large size entities

27
50

17
19
21
24
26
29
31
43
44
45

46
48
52
53

58

59



List of abbreviations

CBA

CBB/RM

CBSD
CBSO
CeBi
CFaR
EBIT
EBITDA
ECCBSO
e.g.

EU
EVT
FIBEN
GAAP
GDP
GPD
ie.

IES
IFRS
INE
INSEE

No
NACE

NwWaR
POT
pp
ROA
ROE
ROS
VaR

Central de Balances Annual, Spanish: Central Annual Individual Balance Sheet Data-
base of Banco de Espafia

Cuentas anuales depositadas en los Registros Mercantiles, Spanish: Deposit of An-
nual Individual Accounts Database of Banco de Espafia (obtained from the Spanish
Mercantile Registries)

Central Balance Sheet Database of Banco de Portugal

Central Balance Sheet Data Office

Centrale dei Bilanci

Cash Flow at Risk

Earnings Before Interest and Taxes

Earnings Before Interest, Taxes, Depreciation and Amortization

European Committee of Central Balance Sheet Data Offices

exempli gratia, Latin: "for example"

European Union

Extreme Value Theory

Fichier Bancaire des Entreprises, French: Companies Database of Banque de France
Generally accepted accounting principles

Gross Domestic Product

Generalized Pareto Distribution

id est, Latin: "that is" or "in other words"

Informacdo Empresarial Simplificada, Portuguese: Simplified Corporate Information
International Financial Reporting Standards

Instituto Nacional de Estatistica, Portuguese: National Statistical Institute of Portugal

Institut National de la Statistique et des Etudes Economiques, French: France’s natio-
nal statistical office

Number

Nomenclature statistique des activités économiques dans la Communauté euro-
péenne, French: European industry standard classification system

Net Worth at Risk
Peaks-over-Threshold model
Pages

Return on Assets

Return on Equity

Return on Sales

Value at Risk






Executive Summary

The 2008-09 economic recession which originated in the bubble of the housing sector of the US
economy and the incorrect pricing of risk by financial institutions also had a deep impact on the
performance and stability of the corporate sector of EU economies. However, only little infor-
mation is available from macroeconomic national accounts data on the relative severity of the cri-
sis in different parts of the non-financial sector, e.g. how different sectors fared during this period
and whether significant differences existed among EU countries in this respect. Also, little is
known how companies in different size classes were affected and which non-financial companies
were able to participate in the catch-up process seen in the period after the crisis. In this report,
we analyze profitability and equity capitalization in six European countries for the manufacturing,
construction and trade sector focusing on the economic crisis in the years 2008-2009 and one
year later. As our institutions from Belgium, Germany, France, Italy, Portugal and Spain have ac-
cess to financial statements data for decades, we are able to compare the effects of the latest cri-
sis within a long term perspective. We keep size differentiation in mind as it is of major im-
portance when studying non-financial entities. We provide empirical distributional statistics in or-
der to discuss the effects of the crisis not only on an average entity but also on those entities rep-
resented in certain strata of the distribution. We also analyze — from a sectoral perspective - the
capability of companies to absorb losses with the concept of Net Worth at Risk, which we intro-
duced in 2005 in our last study.

Our key findings are:

e Owing to its exposure to the international context, manufacturing suffered the most signifi-
cant effects of the economic crisis in 2008-09 among the three non-financial sectors under
observation. A significant reduction in profitability can be observed over the whole distribu-
tion for all countries. To a somewhat lesser extent, the same may be said of the trade sec-
tor.

¢ In the construction sector, divergent developments are visible: as expected, our statistics
show a strong downward trend in Spain, but also in Belgium, France and Portugal. By con-
trast, an impact in Germany is almost undetectable with large companies even showing
significant increases partly due to countercyclical fiscal policy measures.

e In 2010 profitability improved in manufacturing and trade in all countries but pre-crisis lev-
els could not be attained in most cases. In the construction sector a recovery failed to ma-
terialize in Belgium, Spain, France and Portugal, where setbacks had taken place.

¢ Lower-end profitable firms, particularly of the small and micro size class, were still fighting
against the impact of the downturn in 2010. The firms that incurred consecutive losses
were more vulnerable.

e The correlation between the percentiles of profitability and GDP growth is positive in line
with intuition since, when the economic climate improves, profitability should increase too.
Though correlation is highest at the lower end of the distribution and decreases along the
upper end, which implies that less profitable firms are more sensitive to the business cycle.

¢ With regard to equity capitalization (measured as a percentage of total assets), an in-
crease can be observed in 2009 in the median as well as in the higher areas of the distri-



bution. At first glance, this is surprising. Various reasons can be cited for this phenomenon,
which are not necessarily applicable to all countries in our analysis. Though declining
business activities and halted investments leading to a decrease of total assets play a very
important role.

In some countries’ sectors and size classes, lower capitalized companies show decreases
in their equity ratio revealing the effects of the severe crisis in 2009. The fact that less prof-
itable firms are in general also less capitalized has proven harmful in the crisis.

Higher equity levels could be preserved in 2010 in several sectors and size categories of
the countries analyzed. Consequently many of the corporations included are generally in a
good position with regard to their risk-bearing capacity to absorb losses. However, the
success of corporations in some countries of the euro area depends on solving persistent
structural problems at a national level so that corporations can return to sound levels of
profitability. This is also true of companies in those countries with fewer structural prob-
lems but which rely heavily on exports in Europe owing to the weak growth in the conti-
nent's economy over the past few years.

A long-term analysis shows a significant increase in equity capitalization in Belgium, Ger-
many and France in the decade before the crisis. In these countries, equity ratios reached
their highest levels within the timeframe of our analysis, reaching in some sector-size
combinations Spanish and Portuguese levels or going even beyond. Italian figures show
lower capitalization with remarkably low dispersion.

With regard to sector differences, manufacturing has generally higher equity capitalization
than construction or trade.

A long-term analysis of net income figures shows that the lower strata of the distribution of
the six countries, ie the loss-making companies, have converged somewhat during the last
decade.

With regard to size effects, companies' profitability was in all classes heavily impacted by
the financial crisis. Also the reaction of the capital structure was similar for all entities.
Though we show that micro entities have much more heterogeneity in its capital structure
and profitability than larger entities.

Differences exist between the levels of equity capitalization in our countries. These differ-
ences result from heterogeneous fiscal and legal — including accounting - rules or institu-
tional arrangements like the Belgian tax incentive concept of “notional interests”, the Ger-
man “Hausbank” relationships, the protection of creditors in Germany and Italy, or the use
of multi-bank-channels in Italy.

The analysis of the companies’ capability to absorb losses reveals further differences be-
tween sectors and sizes. Generally manufacturing has to bear the highest risk for losses,
independently of size. This exposure can be explained by a higher persistence of costs in
times of crisis due to large scale capital intensity (i.e. larger operating leverage) and by
higher international competition in this sector. However, when comparing the loss potential
to the equity capitalization, large entities in construction are particularly less endowed with
own risk-bearing capital in Germany, Spain, France and Italy.

vi



1 Introduction

A comprehensive understanding of profitability in the corporate sector together with its level
of indebtedness has always been important from a monetary policy perspective. Indeed non-
financial companies’ success of business activity together with a sound equity capitalization
is a key determinant for the credit risk of banks’ existing loan portfolios and, of course, also
for the ongoing assessment of new credit applications coming from the real sector. Although
this bank lending view is not the only important perspective, the strengths and weaknesses
of the corporate sector have a direct impact on its investment and employment decisions
and, consequently, on the growth prospects of an economy.

The aim of this report is to analyze mainly the impact of the economic crisis of 2008-09 on
profitability and equity capitalization in manufacturing, construction and trade in six European
countries: Belgium, Germany, Spain, France, Italy and Portugal.l We compare the distribu-
tions of two key financial ratios — profitability and equity capitalization - of the three sectors in
four size classes. The latter is important when analyzing financial statements, as particularly
smallest and largest entities show more pronounced developments.

The distributions of profitability and equity capitalization are compared in this study through
guantiles. This analysis has been chosen as a continuation of the last report on Net Worth at
Risk which analyzed the loss potential of companies from a macroeconomic perspective
based on the lower end of the profitability distribution.” This approach is based on the fact
that different strata of a distribution can behave differently compared, for example, to only the
median, the simple arithmetic mean or the weighted arithmetic mean, with the arithmetic
mean being highly dependent on extreme values and the weighted average being highly de-
pendent on large entities.

Also as a result of the feedback from earlier studies produced by the group, the analysis is
extended to two further non-financial sectors: construction and trade, both being sensitive to
the business cycle. Altogether, this report analyses 12 different sector-size-combinations for
each country allowing a detailed view of the effects of the latest crisis.’ In addition to the fo-
cus on the recent economic crisis, we also relate these impacts to a longer time-frame, i.e.
the last two decades, as our institutions have extensive balance sheet data available for such
a long time horizon. Because of the vast variety of figures, we visualize our statistics with the
help of Box-Whisker-Plots in order to identify differences between sectors, sizes and coun-
tries more easily.

The order of countries in this report follows the common sequence within EU organizations resulting from the name of the
country in the official national languages, ie Belgié/Belgique, Deutschland, Espafia, France, Italia, Portugal.

See Delbreil et al. (2005).

For the financing of SMEs see also Task Force of the Monetary Policy Committee of the European System of Central Banks
(2007). For recent evaluations on SMEs and corporate indebtedness in the euro area in general, see ECB’s regular Survey
on the access to finance of SMEs in the euro area (SAFE) and ECB (2012).
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Compared to the preceding report, we also have refined the concept of Net Worth at Risk
(NWaR), which measures the loss potential of a certain sector-size combination as a worst
case scenario. We introduce a third confidence level (80% beneath 90% and 95%) and dif-
ferentiate between conditional and unconditional NWaR figures of an economic crisis.

The remainder of the report contains three main sections. While section 2 describes basic
variables, data sources, coverage analysis and the methodology used, section 3 focuses on
the general characteristics of the distributions of profitability and equity capitalization, the im-
pact of the crisis and the long-term developments as well as factors explaining differences
between our countries. In section 4 we report the findings on the NWaR figures together with
an analysis of the percentage of companies that have an equity capitalization below NWaR.
Section 5 summarizes our findings.

The Study Group of the European Committee of Central Balance Sheet Data Offices

This report has been compiled by the Study Group of the European Committee of Central
Balance Sheet Data Offices (ECCBSO). The ECCBSO brings together central banks, statis-
tical offices and similar institutions within the European Union that have access to financial
statements data of non-financial enterprises. In most cases these datasets are much more
extensive than those available from commercial data providers. The objective of the
ECCBSO is to exchange views and produce joint studies in order to improve the analysis of
financial statements, particularly for assessing the creditworthiness of companies and for sta-
tistical purposes. This goal is achieved through four working groups dedicated to specific
tasks. In particular, the ECCBSO maintains the BACH database containing harmonized an-

nual accounts statistics of non-financial enterprises from nine European countries.

The downside to the large samples maintained by ECCBSO members is, in many cases, that
data is restricted by confidentiality rules and cannot be shared with other institutions. Thus,
international comparisons within the framework/concept of a pooled database (containing in-
dividual data from all countries) are impossible to perform with these datasets. For this rea-
son, the Study Group of the ECCBSO takes advantage of the large datasets publishing re-
ports on international comparisons of financial statements data on a non-regular basis. The

. . .. 5
research topics have mainly a descriptive character.

This database can be accessed at the BACH-website of Banque de France. The database is maintained by one working
group of the ECCBSO. A second working group has been set up for risk assessment (see also Working Group on Risk as-
sessment (2007)), a third working group analyses the impact of IFRS on the databases maintained by the ECCBSO mem-
bers. For more information on these working groups as well the ECCBSO in general, see the ECCBSO website.

The data cannot even be interchanged by group members, which makes advanced methodological analysis difficult.
For more information see the website of the Study Group of the ECCBSO. The publications of the Study Group as well as
from other working groups can be downloaded at the main ECCBSO website.
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2 Methodology and Data Sources

2.1 Type of companies, time horizon, sectors and size classes

Non-financial corporations and cooperatives

Like the three previous research papers of the Study Group, this one has been conducted on
the basis of extensive samples using the financial statements included in the databases
managed in each country. These databases are described in the following sub-section. The
samples used in this study are, however, restricted to corporations and cooperatives. Part-
nerships and sole proprietorships are excluded since these companies have specific features
and differ fundamentally from those of incorporated companies. A significant portion of oper-
ating assets is, in general, not shown in their balance sheets for tax reasons or because of
the legal form of the company. Moreover, while sole proprietorships and partnerships typical-
ly do not set up reserves, these represent a considerable share of the net equity shown in
the balance sheets of corporations. In addition, the recorded equity of sole proprietorships
and partnerships can often be negative, since an excessive debt burden does not necessari-
ly lead to bankruptcy. As a result, balance sheet statistics which include data on partnerships
and sole proprietorships show comparatively lower equity ratios calculated by aggregated
values.

Cooperatives, in contrast, were included in this study. Although their annual accounts are
atypical to some extent, they represent an important share of economic activity in some of
our countries analyzed, particularly in the Italian construction sector.

Time horizon

The Study Group of the ECCBSO traditionally uses a long-term perspective for its analyses.
We start our research from 1987 onwards, as this was the year in which the 4™ EU Directive
was implemented in Germany and a major break in the German database occurred. For
some countries, the starting year is somewhat later, depending on the availability of the re-
spective data source. The long analysis horizon has the advantage that the impacts of two
downturn periods can be monitored next to each other: the recent economic crisis starting in
2008, which is still ongoing in the EU and the recession in the early 1990s which was the first
major downturn of the economy in the two decades we analyze. Of course, each crisis has
characteristics of its own and conclusions from such comparisons should be assessed care-
fully. However, it is helpful to show the effects these crisis had on the statistical distributions
of key financial indicators such as equity capitalization and profitability.

Further, when assessing the development of indicators over more than the last 20 years, one
should keep in mind that the economic structures and activities have undergone substantial
changes, especially after the creation of the Economic and Monetary Union. For example,



mergers and acquisitions led to a stronger concentration in this period, which is proven by
the growing percentage of companies belonging to a group.

The second limitation when analyzing corporate balance sheet data over such a long horizon
is the sensitivity of changes in the data samples. As the way of collecting data has generally
undergone improvements in the last 20 years, the underlying samples did increase as well in
size. This has led to changes in structural composition of the samples which might impact the

percentiles computed.6 For this reason the size of the sample in each sector-size combina-
tion is presented in the tables of Annex II.

Our time horizon ends with the year 2010 to show how the statistical measures of the finan-
cial ratios we use change again after the strong impact of 2008-2009. However, some sector-
size combinations at the time of writing still lack a significant number of observations for 2010

due to the lag of data entry.7 In this respect, analyses carried out on Belgian or German data
showed that accounts that were available early are sounder than others, resulting in a
somewhat upward bias of the financial situation in this year. In some countries (e.g. France),
a further potential sample bias could stem from the fact that some financial statements were
not submitted to the national banks during the economic crisis as the companies withheld
their accounts. However, we have no indication that this significantly influenced the statistics
published in this report.

Type of financial statements

We use exclusively individual financial statements taking full advantage of the datasets
available in our institutions. The underlying accounting regimes are mostly national generally
accepted accounting principles (GAAP). Some of these national GAAPs have narrowed the
International Financial Reporting Standards (IFRSs) though important differences apply
based on the underlying 4™ EU Accounting Directive. In some European member countries,
entities can opt for IFRS instead of using national GAAPs or IFRS is even required for all or
only a subset of entities. This is e.g. the case in Italy: the use of IFRS is compulsory for fi-
nancial companies and listed companies, but it is on voluntary basis for non-financial com-
panies. Most of the few Italian non-financial companies opting for IFRS are holding compa-
nies. Thus there is practically no impact of IFRS on the international comparisons displayed
in this study. In contrast, other institutional and structural differences as elaborated in section
3.3 significantly impact the presented statistics.

The French micro and small size class for trade is strongly affected by an increase in the sample in a specific way. An in-
creasing inclusion of pharmacies from 2005 on, which have particularly low levels of equity, leads to a strong decrease of
the 10™ percentile of net worth in terms of total assets. Thus this percentile is not presented after 2004 for this variable in the
two sector-size combinations.

This study is based on information available up to February / March 2012.

4



Sectoral coverage

In the last reports of the Study Group, the emphasis of the analysis was on the manufactur-
ing sector, which allowed the industrial core to be highlighted. Still this is of major interest
from an economic point of view. However, to provide more insights into non-financial enter-
prises, the Study Group extended the scope of the analysis with this study to the construction
and trade sectors. The construction sector undoubtedly makes a very important contribution
to a national economy, especially in Spain over the past decade, for example. The scope of
the research was extended to the trade sector as well. As it belongs to the services sector, it
is interesting to see how key financial ratios in the trade sector compare with those of the

. 8
pl’OdUCtIOI’\ sectors.

Sectors have been differentiated according to the NACE Rev. 2 classification. Demolition and
site preparation (NACE Rev. 2, Group 43.1) is excluded from the construction sector as an-
nual accounts of companies in these fields show quite different characteristics.

Size classes

In this report, we follow the EU Commission Recommendation concerning the definition of

micro, small, medium-sized and large enterprises.9 However, we only apply the thresholds
for turnover, particularly because, in some of our samples, the data variable “number of em-
ployees” is of insufficient quality. The corresponding thresholds for separating micro, small,
medium-sized and large corporations are €2 million, €10 million and €50 million. In order to
control for inflation-induced migration of companies into the next highest size class over such
a long time horizon, the threshold values have been computed using national consumer price
indices as deflator. Year 2005 is the base year for these figures.

Due to the severity of the crisis years 2008-09, some companies fell into a lower size class
since their turnover declined substantially. As a constant sample analysis cannot be imple-
mented over the long time period we evaluate (from 1987 to 2010), this has an impact on the
volatility of the sector-size results.

Although the institutions’ databases can be generally considered as comprehensive, the rep-
resentativeness within the micro size class in some countries is not as good as for the other
size classes. This originates from the widely distinct ways of collecting balance sheet data in
the six participating countries. The national banks of Belgium and Portugal10 gather data on
the whole population of firms. The datasets of Italy and Spain used in this study can also be
considered to give a satisfactory and complete picture. However, this is not the case for the
German and French database and there is a selection bias due to data entry procedures

The sectors were selected taking into account data availability in each country, its relevance, and the degree of cross-
country comparability.

See EU Recommendation of 6 May 2003.

10
For Portugal since 2005, see section 2.3.
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and/or choice of threshold. The German database has a general bias that micro entities do
not enter the database completely. The French database only includes companies with a
turnover of at least €0.75 million or companies with bank loans of at least €0.38 million. Con-
sequently, the statistics based on micro size entities are difficult to compare among the dif-
ferent countries. Therefore, the micro size class has been excluded from the direct compara-
tive analysis between the countries (and no country overview figures have been compiled).
However, the micro class is compared within each country to the larger categories in order to
single out common patterns of behavior, for example, for both profitability and equity capitali-

. . . . . 11
zation, the micro class displays much more dispersion.

2.2 Key variables and basic statistical measures

2.2.1 Key variables ™

Profitability

There are a large number of concepts and methods that can be applied to quantify the suc-
cess of business activity in a given period. Some of these profit measures only take the op-
erating activity (like operating profit or EBIT, Earnings Before Interest and Taxes) into ac-
count. Others include the financial result owing to the financing structure of a company. A fur-
ther common differentiation is whether taxes are included in the analysis. Besides, EBITDA
(Earnings Before Interest, Taxes, Depreciation and Amortization) adds back depreciation and
amortization thereby cancelling out the effects of different asset bases and depreciation al-
lowances. These income concepts can be related to several determinants to calculate differ-
ent profitability ratios. The most common concepts are Return on Assets (ROA), Return on
Equity (ROE) and Return on Sales (ROS). All of them have a specific perspective, can be
applied with numerous variations and can be related to different benchmark values and busi-
ness risk measures.

We measure profitability with the variable “net income” - usually the last line™ in an income
statement of a non-financial corporation - in terms of total assets. The denominator was cho-
sen as in the NWaR analysis in section 4 we apply this profitability variable to the equity capi-
talization measured also in terms of total assets. As we use individual financial statements,
part of this income might be distributed to mother companies if the entity belongs to a

14
group.

11
See also section 2.3 on coverage and national data sources as well as section 3.5.

12
See also the detailed discussions in Delbreil et al. (1997, 2000).

13
In German income statements, profit distribution and loss transfers from subsidiaries to mother companies are often includ-

ed in the income statement despite being rather an allocation of net income. We add back these transfers in the accounts of
the subsidiary to represent the financial value creation of the daughter companies.

14 Our main indicator for profitability should not necessarily be interpreted as "Return on Assets" since interest expense is not
added back to net income in the numerator, which is often done in financial statements analysis.
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Equity capitalization

Originating from the third study we use “net worth” and additionally equity capitalization as
main terms for the provision of shareholders’ capital to the companies (relating to total as-
sets).15 This term originates from the idea of determining the amount by which assets exceed
liabilities. As “total assets” balance in financial statements with “total liabilities and share-
holders’ equity”, shareholders’ equity (or simply equity) is equal to net worth. In detalil, it is
calculated using the book value of the following variables of our databases:

Net worth + Share issues

+ Revaluation reserves

+ Retained earnings

+ Net profit or loss for the financial year
+ Special tax based reserves

- Subscribed capital uncalled (or unpaid)
- Intangible fixed assets

For assessing equity capitalization as a percentage of total capital provision to a company,
we divide net worth by total assets.

Total assets

Total assets, used in the denominator of our ratios, are defined according to the adjustments
made for equity:

Total assets (adjusted) = Total assets (as reported in the balance sheet)
- Subscribed capital uncalled (or unpaid)

- Bond redemption premium

- Intangible fixed assets

- Investment grants

+ Trade bills discounted17

Net Worth at Risk (NWaR)

The concept of Net Worth at Risk (NWaR) was introduced by the Study Group of the

ECCBSO with its third study in 2005."° NWaR is defined as the share of cumulative losses
(as a percentage of total assets) that companies may have to face, with a certain level of

15
Further names for equity capitalization are used in the literature, such as capital, financial independence or own funds with

modifications of these terms. Sometimes, the legal requirements to achieve a certain equity ratio are referred to as “solvabil-
ity” (while equity itself has a detailed definition). See also the definitions of net worth and own funds in the European system
of accounts, ESA 1995, 7.01 and 7.05.

16
See, for an extensive discussion of this definition, Delbreil et al. (1997), pp 20-23.

17
If information on trade bills discounted is available. In Spain and Portugal, the accounting method does not allow for the

elimination of this item in the balance sheet. See for more details Delbreil et al. (1997), p 26.

18
See for more details Delbreil et al. (2005). See also Mouriaux and Foulcher-Darwish (2006).
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confidence, calculated over a given period of time. Two NWaR approaches are used: on the
one hand potential losses in a strong two-year economic downturn (conditional NWaR), on
the other hand potential losses in two subsequent years independent of the phase of the
business cycle (unconditional NWaR). NWaR is therefore a concept for measuring risk in a
macroeconomic perspective.lg It also serves as a benchmark of minimum capital required in

a given sector-size class enabling companies to absorb losses that might potentially arise.”

NWaR figures are calculated in several steps.21 Eg conditional NWaR 90% is computed as
follows:

1. For each company cumulative two-year net income figures in terms of total assets are
22
calculated.

2. From the resulting two-year net income distributions in each sector-size combination,
the 10" percentile is chosen, resulting in a time series of overlapping two-year values
(generally 1987/88-2009/10). With the choice of only low percentiles (mainly) nega-
tive values result normally, these time series are consequently labeled Two-year
Losses 90%.

3. The time series of Two-year Losses 90% is used to identify NWaR: the minimum level
is chosen for (conditional) NWaR 90%.

For unconditional NWaR 90%, the mean of the last eight overlapping years (2002/03 —
2009/10) is used in step 3 above. The differentiation of conditional and unconditional NWaR
can be used as a way to assess the impact of recessions on the income distribution.

We present altogether three confidence levels of NWaR: 95%, 90% and 80%. The first two
represent rather worst-case scenarios (although with low probability) as the respective loss
potential should be considered as high. The 80% confidence level, however, displays a ra-
ther moderate loss scenario.” For some countries’ unconditional figures, even positive val-
ues emerge in several sector-size combinations. As a “positive” loss scenario (i.e. NWaR) is

. . . 24
unfeasible for our analysis, these figures are excluded.

19
See also section 2.2.4 for a broader discussion of the NWaR concept. A related analysis was introduced by the German in-

stitution for business information service, Creditreform Wirtschaftsforum, which analysed how many companies have a ratio
of total liabilities to total assets greater than 0.9 and are therefore in danger of over-indebtedness, a cause for insolvency.
The results are generally in line with the German data presented in this study. See Creditreform Wirtschaftsforschung
(2012), p. 28.

20
The group also examined the possibility to extend the concept of NWaR to Cash Flow at Risk (CFaR), measuring the two-

year cumulative impact of a crisis on cash flows from operations. However, due to data restrictions in some institutions, cash
flows for a two-year period could only be estimated by adding back depreciation to the net income figures. Due to this data
limitation, CFaR did not differ significantly from the NWaR figures and thus revealed no further insights.

21

See also section 2.2.3.
22

The sum of net income in period t and t+1 is divided by total assets in period t.
23

As the location parameter is often close to the threshold zero (no profit, no loss).

24
For the French small, medium-sized and large class in construction, this is even the case for the 90% confidence level.
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With a given NWaR figure the ratio “Percentage of Companies with Net Worth below NWaR”
is computed. This ratio displays how well a sector is generally endowed with equity to cope
with the NWaR loss scenario. It may be seen as an indicator of sector-size risk with regard to
the key function of equity to absorb losses. The ratio “Percentage of Companies with Net
Worth below conditional NWaR” is calculated as a time series, as conditional NWaR repre-
sents a worst-case scenario independent of time. However, as unconditional NWaR values
are calculated as the average of the last eight available years, the ratio “Percentage of Com-
panies with Net Worth below unconditional NWaR” is only presented for the year 2009 and

2010.”°

2.2.2 Basic statistical measures and visualization

The distributions of net income and net worth displayed in section 3 (both as a percentage of
total assets) of the 12 sector-size combinations are analyzed with the 1* decile, 1* quartile,
median (or 2" quartile), 3 quartile and 9™ decile. As the resulting figures are quite numer-
ous for six countries, we visualize these percentiles with Box-Whisker-Plots. We abstain from
further distributional measures (in particular, the simple average) as this would imply an ex-
tensive identification process of extreme values difficult to harmonize within the samples over

. . 26
SIX countries.

A percentile approach is also used for the two-year losses in section 4.1, which are the ba-
ses for NWaR figures. They indicate the 5", 10" and 20™ percentiles of the two-year net in-
come in terms of total assets (see also section 2.2.1 on the NWaR variable). However, we
change the percentage indicators to 95%, 90% and 80% (100% minus x) in order to follow
the usual VaR terminology and to emphasize the loss perspective.

2.2.3 Conceptual considerations on the Net Worth at Risk methodology

NWaR is derived from the concept of Value at Risk (VaR), although it should be emphasized
that both concepts are computed following different assumptions. VaR is calculated for a
specific portfolio on the basis of the past variations of that single portfolio. One basic as-
sumption is that past variations of the portfolio will apply to it in the future.

NWaR for a specific company, on the other hand, is not computed. Instead, NWaR is com-
puted for specific sector-size combinations on the basis of the past losses of companies at
the end of the profit and loss distribution. The NWaR methodology assumes, therefore, that
the losses that have to be borne (as a minimum) by a certain percentage of companies can
happen to the rest of the companies with a certain probability. This assumption - losses of
companies at the tail of the distribution might apply to every individual company, as well to

25
Unconditional NWaR could therefore be regarded as a recent picture of losses in a complete business cycle. In this respect

the group decided not to apply these recent values to historical data. 2009 figures are computed as data for some sector-
size combinations are not complete in 2010.

26
Additionally, the NWaR approach also focuses on percentiles. See box “Applying Extreme Value Theory to the Concept of

Net Worth at Risk” in section 4.2.



well-performing companies - is debatable as companies can be seen, at least to some ex-
tent, as being independent of one another. There are a lot of companies which have not
faced losses for a long time, even during economic downturns. Further, there are companies

which are highly indebted (ie which have low net worth) but generate recurrent/stable profits,

27
etc.

For this reason, it is important to keep in mind that the NWaR approach was developed from
a macroeconomic perspective and not for the microeconomic assessment of individual com-
panies.28 As an accounting application of VaR, it is aimed at stress-testing of complete sec-
tors within certain size classifications. The objective is not to obtain a company-specific risk
parameter. Consequently, NWaR should be seen only as a country/sector/size-specific de-
scription of the magnitude of potential losses. Within the constraints stated above, different
NWaR values might portray different risks for a sector-size perspective, but NWaR is not rep-
resentative of the risk of individual companies.

The NWaR approach investigates the risk of potential losses and its impact on equity in a
unique way. However, companies face additional (and correlated) risks in their operations,
such as problems of liquidity, supply changes in output and input markets, restricted access
to financial resources (among bank loans or trade credits), management quality or, generally,
the stability of the financial and monetary system or the economic environment.” Hence, it is
important to keep in mind that historical information on a given sector in a given country does
not provide all the relevant information in order to assess potential risks for companies in a
forward looking perspective. Structural changes, such as long-term shifts in banking regula-
tion and financing conditions, are not taken into account when carrying out a risk assessment
on the basis of the NWaR measure.

Summing up, NWaR analyses the loss side of the income distribution at three different levels
in a unique way for the investigation of different sectors or sub-groups thereof. NWaR addi-
tionally combines this perspective on losses with the equity capitalization, in particular as one
of the key functions of equity is the absorption of losses.

2.3 Coverage and data sources

Coverage

Since the data samples used in this study are — apart from the Italian sample — very similar to
the ones on which the statistical aggregates in the BACH database are based, we report

27
An alternative would be to use the past figures of each company to calculate individual NWaR values for each company.

Thereupon statistical measures could be computed describing the situation in each sector-size combination. However,
CBSOs lack long-term historical data for a lot of companies, which makes this alternative impractical.

28
Clearly the probability of incurring a loss of the amount of NWaR for a company posting good profits for many years is below

the probability of the respective NWaR level (at 95%, 90% or 80%). NWaR, rather, assumes that the percentiles taken from
the distribution represent a probability of an average loss for a specific sector-size combination.

29
Naturally, these factors are interdependent.
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coverage rates of the samples from there. These coverage rates in terms of number of firms
as well as sales differ substantially between the countries (see Table 1). This is not surpris-
ing if the country-specific data collection and processing procedures are taken into account
(see the following sub-sections on data sources). By far the highest coverage rates ap-
proaching 100% can therefore be observed for Belgium and Portugal, but also, to a lesser
extent, for Italy, implying that these data samples more or less contain the total population of
companies. In contrast, Germany shows much lower coverage rates in terms of number of
firms, while the corresponding figure in terms of sales is rather high in manufacturing. This
discrepancy between the two rates points to an overrepresentation of larger firms in these
samples. To a lesser extent, this is also valid for French manufacturing firms. The discrepan-
cies between the coverage rates by number of firms and sales are prevalent in the construc-
tion and trade sectors for France and Germany. In contrast, the Spanish sample has consid-
erably larger coverage rates in terms of number of firms.

TABLE 1 Coverage rates by country and sector

Manufacturing | Construction Trade

Coverage rate [%] in terms of ...

... firms ... sales ... firms ... sales ... firms ... sales

Belgium 97.2 n/a 96.1 n/a 96.4 n/a
France 47.4 80.8 30.5 77.2 36.3 81.0
Germany 15.2 88.7 5.1 37.1 9.4 74.0
Italy 85.7 98.1 64.6 93.1 83.2 98.2
Portugal 92.7 98.4 90.7 95.9 91.6 97.0
Spain 41.1 49.4 31.0 39.0 37.6 48.2

tS_ource: BACH database (financial year 2008, figures reported for total sample ie without size differentiation) and own calcula-
lons.

Table 2 describes the importance of the three branches in each country based on Eurostat
data. In 2010, the cumulative share of value added was between 27.8% (France) and 36.5%
(Spain) in terms of national GDP. In all countries, the importance of manufacturing has been
declining over recent years following the long-term deindustrialization trend faced by devel-
oped economies. In 2010, the share of manufacturing ranged from 11.5% (France) to 19.8%
(Germany). By contrast, the importance of trade remained quite stable and ranged from
10.2% (Germany) to 13.9% (Portugal, only 2009 available). Finally, the situation of construc-
tion is more dispersed: in 2010, the share of the sector ranged from 3.7% in Germany to
11.7% in Spain, whereas the share of construction declined by 2 percentage points (the
share remained relatively stable in Belgium, Germany, France and Italy). Despite this, the dif-
ference of 5 percentage points compared with the next runner-up is quite remarkable.
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TABLE 2 Share of the analyzed sectors in the countries’ GDP
(Percentage of total value added, in volume)

Difference
2005 2010 @ 20102005
Belgium
Manufacturing industry 15.9% 13.7% -2.2%
Construction 5.1% 5.3% 0.2%
Trade 13.0% 13.5% 0.4%
France
Manufacturing industry 12.6% 11.5% -1.1%
Construction 5.6% 5.1% -0.5%
Trade 11.1% 11.2% 0.1%
Germany
Manufacturing industry 22.0% 19.8% -2.3%
Construction 4.1% 3.7% -0.4%
Trade 10.4% 10.2% -0.1%
Italy
Manufacturing industry 17.8% 16.5% -1.3%
Construction 6.2% 5.5% -0.7%
Trade 11.5% 10.9% -0.6%
Portugal
Manufacturing industry 14.6% 13.2% -1.4%
Construction 7.5% 6.1% -1.3%
Trade 14.0% 13.9% 0.0%
Spain
Manufacturing industry 15.3% 12.7% -2.6%
Construction 13.6% 11.7% -1.9%
Trade 11.3% 12.1% 0.8%

Source: Eurostat. - (1) Except for Portugal (2009).

Belgium

The Belgian CBSO was created in 1978 within the National Bank of Belgium. Almost all the
companies incorporated under Belgian law have to publish their annual accounts and, if ap-
propriate, their group consolidated accounts. Nearly all financial statements are now filed on-
line, and they can be consulted free of charge on the Bank's website. For the financial year
2010, more than 320,000 accounts were filed by non-financial companies. Most companies
have to draw up their accounts according to one of the two standardized presentations de-
scribed in the law. Large companies are obliged to use the full presentation, while other
companies can opt for the abbreviated presentation. More than 90% of the accounts are filed

under the Iatterso.

30
For more information, see the Belgian CBSO website. A recent analysis of the Belgian annual accounts can be found in

Vivet (2012).
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http://www.nbb.be/pub/03_00_00_00_00/03_01_01_00_00.htm?l=en�

Germany

The main data source of the statistical part of the CBSO of the Bundesbank is the Financial
Statements Data Pool. Starting with the financial year 1997, the pool is a voluntary facility of
the Bundesbank in cooperation with institutions of the banking industry as well as other insti-
tutions with extensive financial statements data of non-financial corporations. The purpose of
this facility is to bring together — in an anonymized form — the data of the institutions. In addi-
tion, the data pool is supplemented by financial statements which the Bundesbank obtains in
connection with its refinancing operations as well as publicly accessible data from credit rat-
ing agencies. For the financial years prior to 1997, the financial statements submitted in the
context of refinancing operations are the sole source of data for evaluations. The Financial
Statements Data Pool gives the Bundesbank access to over 100,000 financial statements of
German companies per year for its evaluations. Measured in terms of turnover from the Fed-
eral Statistical Office's turnover tax statistics, the corporations recorded in the data pool rep-

resent about two-thirds of the business activity of German firms outside the financial sector.”

Spain

The CBSO of Banco de Espafa collects annual accounts from two data sources. Starting in
1983, CBSO collects information from a sample of enterprises that collaborate on a voluntary
basis (CBA). Since 1990, it has also processed annual series obtained from the Mercantile
Registries (CBB/RM). The information used for this study includes data from both CBA and
CBB/RM.

CBA contains medium-sized and large companies operating mainly in the industrial and ser-
vice sectors. The enterprises included in the data set cover a significant portion of economic
activity (above 30% of the Gross Value Added of the non-financial corporation sector). The
sample is not statistical and is biased to large companies. The level of detail of the infor-
mation of this source is quite high and there is a direct contact with the companies in their fil-
tered process.

Since 1990, Spanish companies have been obliged to deposit their annual accounts in the
Mercantile Registers (CBB/RM). This has led to collaboration between Banco de Espafia and
the Mercantile Registries in order to facilitate the statistical use of the annual accounts. The
level of detail and the quality of the accounting information in the CBB/RM are not as high as
in the CBA. Consequently, all the accounting statements are automatically filtered, without
contacting the enterprises, and eventually only those reporting fully consistent data are con-
sidered. For example, in 2008, out of an initial total of 790,000 enterprises, 602,000 were in-

31
In contrast to the three previous studies, companies from the new federal states in the East of Germany have been included

in the German sample for this research. For more information, see the website for the Bundesbank’s Corporate financial
statements statistics.
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http://www.bundesbank.de/Navigation/EN/Statistics/Enterprises_and_households/Corporate_financial_statements/corporate_financial_statements.html�
http://www.bundesbank.de/Navigation/EN/Statistics/Enterprises_and_households/Corporate_financial_statements/corporate_financial_statements.html�

cluded in the statistics (approximately 16% of non-financial corporations’ gross value added).
This sample is not statistical either and is biased to micro and small companies.32

France

The main data source for the Banque de France is the FIBEN Companies Database (Fichier
Bancaire des Entreprises) which, besides a selected set of financial statements data trans-
mitted by the companies themselves, collects information from a variety of other sources, in-
cluding journals of legal notices, registrars of commercial courts, France’s national statistical
office (INSEE) and credit institutions. It was originally set up to facilitate the implementation
of monetary policy, but is now used for other purposes as well, such as banking supervision,
individual diagnosis, risk assessment of company failure, as well as for portfolio and other
analysis.

The FIBEN database includes legal entities and natural persons which are domiciled or have
registered offices in France. A broad range of information is gathered, including inter alia:

e balance sheets and profit-and-loss accounts, for companies with a turnover of at least
€0.75 million or companies with bank loans of at least €0.38 million;

e companies with bank loans over €25,000, requiring disclosure to the Bank’s central
credit register;

e information on businesses’ bill payment incidents or on the personal situation of their
senior managers;

¢ legal information pertaining to judgments handed down by a commercial or a civil
court ruling over a commercial case;

e companies with economic and financial ties to legal entities or sole traders;
e de jure managers of the companies;

e descriptive details, such as the firm’s name, legal status and NACE business code,
the address of its registered offices, a list of managers and partners, details of equity

. 33
ownership, etc.

Italy

Although it is not a central bank, Centrale dei Bilanci (CeBi) was one of the founding mem-
bers of the ECCBSO. As a private company, Centrale dei Bilanci focused on providing finan-
cial information on lItalian firms to their owners, the Banca d’ltalia and other commercial
banks. In 2009, Centrale dei Bilanci was merged in several steps into Cerved Group spa;
which is now a private company independent of its former owners. Centrale dei Bilanci, as an

32
For more information see the CBSO website of Banco de Espafia.

For more information see the FIBEN website of Bangue de France.
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http://www.banque-france.fr/en/economics-statistics/companies.html�

affiliate of this group, continues to work on its traditional fields, providing financial information
and credit risk diagnosis for Banca d’ltalia and other Italian commercial banks.

The Italian database of accounting data on an individual basis used for this study includes
two different sources:

1. CeBi database: this consists of over 45,000 companies’ financial statements p.a. which
are collected in cooperation with the branches of associated banks. The dataset is avail-
able from 1982 onwards. Since 1996, the database has been partially (approximately
50%) updated by Cerved Database. This sample is not representative from a statistical
point of view, because it includes mostly larger Italian corporations (also collected with
more details). The coverage for medium-sized and small companies is lower.

2. Cerved database: this includes from 1993 financial statements deposited each year at
the Chamber of Commerce by all Italian corporations (in 2010 more than 900,000 firms).

The numbers of companies has increased since 1993 because of the improvement in the
quality of accounting documents deposited. For the years at the end of the time frame of this
study, it basically represents the total population of the corporations. Therefore, a breakdown

in the time series in 1993 is observable, particularly for micro and small companies.34

Portugal

The Central Balance-Sheet Database (CBSD) of Banco de Portugal stores economic and fi-
nancial data of Portuguese non-financial corporations based on corporate accounting data

on an individual basis. Up to 2004 the information was collected through an annual survey
(replied on voluntary basis) and had data for around 17,500 companies per year, which cor-
responds to approximately 5% of the total number of non-financial corporations, 36% of the
total number of employees and nearly 60% of the gross value added of non-financial corpo-
rations.

Annual data for 2005 onwards have been gathered through an innovative reporting system
called “IES” — Informacdo Empresarial Simplificada (Simplified Corporate Information). IES is
the electronic submission of information of an accounting, fiscal or statistical nature that
companies usually have to submit to the Ministry of Justice, the Ministry of Finance, the Sta-
tistics Portugal (INE) and the Banco de Portugal. IES allows companies to fulfill four obliga-
tions, alongside four public entities, through one sole electronic submission and at a single
moment in time. Almost all non-financial corporations are covered by the CBSD, with more

than 300,000 corporations per year.36

34
For more information, see the website of Centrale dei Bilanci.

5
The CBSD started in 1983 and was successively enlarged. Since 1999 all sectors of economic activity have been covered
(except financial activities, general government, households and extra-territorial organizations).

For more information see the CBSD website of Banco de Portugal.
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3 Profitability and Equity Capitalization

3.1 Profitability: Impact of the crisis, general characteristics and long-term
developments37

Impact of the crisis

As the financial crisis spread from 2008 onwards to the European real economies, most non-
financial companies in manufacturing, construction and trade were strongly affected and suf-
fered a slowdown in their profitability. This can be observed immediately in the figures 3.1 to
3.3 in which net income ratios (net income as a percentage of total assets) of Belgian, Ger-
man, Spanish, French, Italian and Portuguese corporations are presented. All Box-Whisker-
Plots fall significantly in the crisis years. Nevertheless, there were differences in the strength
and in the timing of the effects of the crisis across countries and across sectors which will be

described in this section.38

In the manufacturing sector, the downward pressure on profitability is clearly visible not only
for the median, but also for the other four percentiles examined in this paper. As early as
2008 or in 2009 at the latest, the first quartile fell close to or below zero for the vast majority
of all size classes in the six countries. That implies that roughly a quarter of the companies
(or more) made losses over at least one of these two years. However, there is a difference in
timing across countries. In Belgium, Spain, Italy and Portugal, the medium-sized companies
suffered a drop in their profitability as early as from 2008 (see figure 3.2). The whole distribu-
tion in these countries also showed a clear downward trend. Nevertheless, the fall was high-
er, in particular for the 10% of firms with the worst ratio (ie the lower whiskers). This suggests
that the percentage of companies facing high losses strongly increased in 2008. For these
countries, 10% of the manufacturing medium-sized entities had a ratio of net income to total
assets at most equal to —5%.

Micro entities are excluded from the investigations in section 3.1 to 3.4 unless explicitly stated. Consequently, references to
“all size classes” in these sections refer only to small, medium-sized and large entities. See also section 2.1.

Békés, Halpern, Koren and Murakdzy (2011) find similar significant heterogeneity across countries and firms in the manu-
facturing sector by means of a survey.
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The economic crisis hit French and German manufacturing medium-sized entities as well,
but impacts on the profitability ratios are visible only from 2009 on. German manufacturing
companies suffered the largest decline compared to the other countries (which is consistent
to some extent with higher dispersion seen for German manufacturers, see below). However,
the 90™ percentile of the companies with the highest ratio, despite the fall, still registered a
higher ratio than in the other countries’ manufacturing companies. This assessment is veri-
fied for all German manufacturers’ size classes.

Construction is also a key sector to evaluate within the non-financial entities, as it generally
has a significant share of value added and employment and is, at the same time, generally
sensitive to the business cycle. With regard to the impact of this economic crisis, however,
the situation of the construction sector is more contrasted. Whereas it faced the bursting of a
bubble noticeably in Spain — for example the median of net income as a percentage of total
assets dropped by 2% percentage points for large Spanish construction entities between
2006 and 2010 - it proved rather resilient in other countries thanks to governmental support-
ing measures (in Belgium and Germany, for instance). Taking medium-sized firms as an ex-
ample, the decline in profitability in this sector for the median was, at 1 percentage point or
even lower, less accentuated in Belgium, France, Italy and Portugal. In Germany, most me-
dium-sized firms in this sector did not even seem to be concerned as governmental growth-
stimulating packages were supporting this sector rather strongly. In particular, large German
construction entities experienced a sharp increase in their profitability. At the very opposite
extreme, Spanish construction companies were strongly affected by the recession in all size
classes: the profitability distribution has been gradually shifted downwards since 2007 (ex-
cept for the higher whisker which started to fall only from 2008 on).

In the trade sector, the economic crisis is clearly visible in Belgium and Spain. In Germany,
large firms were more affected. Here, the sector composition might have been much more
geared towards large wholesale companies, for which the economic crisis hit much harder in
Germany than in the other two subsectors retail trade and trade of motor vehicles. For the
other size classes as well as the three remaining countries (France, Italy and Portugal), the
crisis is less visible. Only the lower whiskers have been more sensitive: an obvious decrease
in this percentile shows up for all sizes of firms in these countries.
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Finally, the very low of the crisis period was overcome as early as from 2010 in the manufac-
turing and trade sectors, helped by the recovery in international demand. In each country,
there is a more or less concrete improvement in the distribution of medium-sized firms of
these sectors. However, pre—crisis levels could not be attained in several cases. This out-
come is also clearly noticeable for large firms and somewhat visible in the case of small
firms. However, the figures from the construction sector make clear that the crisis was still
prevalent in most of the countries during 2010. In Belgium, Spain, France and Portugal, most
strata of the distributions continued to fall for all size class, or at least there were no im-
provements in these countries. In Italy, the levels remained stable but with a strong advance
for large, higher profitable firms (3" quartile and 9" decile). Medium-sized construction com-
panies in Germany were unable to sustain their improvements from government packages
during the crisis as the distribution falls. Yet, the upward trend for large firms continued in
2010 and the small-sized construction entities’ distribution were quite stable for Germany, so

that altogether this sector experienced an improvement of one-tenth in its annual results.”

Dispersion differs more between countries than between sector-size combination

Analyzing the dispersion with inter-quartile and inter-decile ranges, significant differences
across countries are observable. Two countries particularly stand out from the others: in Italy,
the dispersion is the lowest and, at the opposite end, Germany has very broad distributions.
This observation applies to all sector-size combinations. In the case of the Italian construc-
tion sector, this can be explained by the large number of cooperatives. These are often non-
profit-maximizing in comparison to corporations, which leads to a lower dispersion of profita-
bility, less than 10 percentage points for inter-decile ranges. The lower dispersion in Italy can
further be explained by breaking down the ratio into the components “Net Income/Turnover”
and “Turnover/Net Assets”. In Italy, the latter ratio is lower than in other countries, due to dif-
ferent asset composition, as lItalian firms are characterized by higher inventories and longer

delays in collection and in payments.40

In contrast, large German manufacturing companies had an inter-decile range over 30 per-
centage points in 2009. Before that crisis year, this dispersion measure is still slightly over 25
percentage points. For the other countries, the range does not generally exceed 20 percent-
age points (this result applies to all size firms). Except for the crisis years, there are no major
variations noticeable in the inter-decile distance over time. In the crisis years 2008-09, appli-
cable to most country-sector-size combinations, the distribution broadens to some extent but
tends to shrink again in 2010.

39
See Deutsche Bundesbank (2011), page 35.

40
The reason can be found in the different organization of production processes, different institutional competition and market

characteristics. See Conti/ Varetto (2004), in which the Italian model of corporate finance is explained displaying differences
in the composition of the total assets among Italy, Germany and France considering the BACH database. This can also ex-
plain lower levels of profitability.
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For sectoral comparison, the dispersion of small- and medium-sized firms in manufacturing,
measured with inter-deciles ranges, has been higher than in the other two sectors. From in-
ter-quartile ranges lower dispersion is perceptible in construction. This may be due to lower
product diversity and higher competition in this sector.

Differences in levels of profitability

Comparing levels across countries, two groups can be formed with Belgium, Germany and
France having higher profitability levels than Italy, Spain and Portugal. Median levels are
clearly smallest in Italy (between 0.6% and 1.8%), followed by Spain and Portugal (generally
around 2.5%), while Belgium, Germany and France generally have median levels close to
5%. A similar order can be observed for the other percentiles under analysis across size
classes and sectors. Differences in the percentiles are observable in the crisis years 2008-
09, the ones of weaker companies (1* decile and 1% quartile) were hit more strongly by the
crisis than the ones of more profitable companies, and the percentiles of large companies
reacted more sensitively to changes in GDP (for more details, see next section).

In terms of differences in levels between sectors, a distinct order cannot be determined as
national peculiarities are present. Though in the lower part of the distributions, the construc-
tion and trade sector are by and large more profitable.

3.2 Relation between the economic cycle and percentiles of profitability

As can be seen from the description in the last section, the economic cycle influences the
whole distribution of profitability: figures 3.1 to 3.3 as well as the profitability figures in the
annex show that, for a majority of country/sector/size combinations, both the most and the
least profitable strata of the population are affected by the economic climate. Favorable peri-
ods coincide with an upward shift of the entire distribution, whereas downturns coincide with
a downward movement. It is also visible that the two recession periods (early 1990s, 2008-
2009) and their subsequent recoveries often led to larger variations at the lower extremity of
the distribution, especially in manufacturing and trade. This suggests that the lower extremity
is more sensitive to the cycle.

In order to investigate this point in a systematic way, correlation coefficients between percen-
tiles of net income in terms of total assets and national GDP year-on-year growth rates were
calculated.41 This analysis first shows that, in most cases, the correlation between the vari-
ous percentiles and GDP growth is positive. This outcome corresponds to intuition since it
means that when the economic climate improves, profitability improves too. Second, the cor-
relation is at its highest at the lower end of the distribution (10™ and 25™ percentile), and it
decreases as long as we move to the upper end (75" and 90" percentile), where, in some

1
Depending on the countries' data availability, correlations were computed on different time periods.
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cases, it even reaches negative values. Figure 3.4 illustrates these results for Belgian and
Portuguese firms.

Since, strictly speaking, the correlation coefficient measures the degree of linear association
between two variables, regressions were also tested between GDP growth rate (=X) and the
various profitability percentiles (=Y). Those simple regressions showed that

o Estimated coefficients tend to be higher and more significant for the lower percentiles,
and to decline as long as we move to the upper percentiles.

e R?s decrease when moving from the lower percentiles to the upper percentiles. This
means that the change in GDP growth explains a higher proportion of the change in
profitability at the lower end of the distribution.

Thus, in the context of these simple regressions, the relation between profitability and GDP is
steeper and more significant for the lower percentiles than for the higher percentiles.

These results can be interpreted in another way. Indeed, a decrease in the 10" percentile
can be seen as an increase in the percentage of companies with a low profitability: for in-
stance, if the 10" percentile moves from -10% to -15%, the proportion of companies with
profitability below -10% automatically increases. In the same way, a decrease in the 90" per-
centile can be seen as a decrease in the proportion of firms with a high profitability. Accord-
ing to this interpretation, the aforementioned regressions show that the share of firms with a
low profitability is more reactive to a change in GDP growth than the proportion of firms with
a high profitability.

These analyses have also been carried out using sectoral figures of value added growth ra-
ther than national ones. In most cases, correlations are higher (independently of the percen-
tile chosen), but, at the same time, the decrease in correlation from the 10™ percentile to the
90™ percentile was of a lower magnitude. In any case, these results strongly confirm the in-
terest of studying different strata of the population.
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Figure 3.4: Scatter Plots between Profitability Percentiles and GDP Growth
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3.3 Equity capitalization: Impact of the crisis, general characteristics and long-term
developments

The crisis has not affected net worth ratios negatively

Surprisingly, the 2008/2009 crisis did not have a negative impact on the net worth ratio of
most companies (see figures 3.5 to 3.7), despite the fall in profitability. In particular, for small
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and medium-sized entities, there has been generally an upward trend, for example of the
median. This trend is also visible for the highest quantiles (3" quartile and 90" percentile).
On the other side, lower percentiles remained relatively stable or even decreased. Conse-
guently, the dispersion tends to broaden.

One explanation for the ratio resilience is, for some countries like Germany, Spain and ltaly,
as business activities dropped heavily in 2009, this lead to a significant decrease in total as-
sets. On the asset side, e.g. trade receivables decreased and investments were halted, the
latter resulting in a reduction in fixed assets taking into account scheduled depreciations.
Further, securities and some unessential assets were sold in order to maintain liquidity (cash
increased nominally). On the liability side, a deleveraging process took place, bank credits
were reduced in total as new bank credits slowed (explained, for example, by the break in in-
vestments). Trade credits also declined, corresponding to the active counterpart, as well as
other provisions that are mainly short-term in nature like warranties, tax provisions or further
personal provisions.42 Although in Italy, especially for smaller firms, there was an extension
of trade credit terms, leading to a growth in the external funding requirements.43 In total, this
led to a reduction in total assets resulting in an increase in the equity ratio, although nominal
equity was kept stable or was affected by losses (see also box “Determinants of the Increas-
ing Equity Ratio in 2009” in this section).

One other reason is that, despite a slowdown in profitability in 2008 and 2009, equity levels
continued to rise because of increases in the allocations to available reserves (retained earn-
ings and other reserves) instead of paying these earnings to the shareholders, which was
applicable to small- and medium-sized companies. An increase in the issue premiums for
large firms is also observed. Thus, the level of nominal equity went up and the net worth ratio

followed this trend. This situation applies to Spain and France™,

42
For the importance of provisions see footnote 55.
43
See Banca d'ltalia (2010), Annual report for 2009, p. 123-129.

4
See Banque de France (2011).
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Figure 3.5
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Box: Determinants of the Increasing Equity Ratio in 2009
In order to gain some insight into the surprising pattern of increasing equity ratios during the economic
contraction in 2009, three mutually exclusive sub-groups have been generated from the German,

Spanish and Italian samples in a separate analysis:

1. The “pure contraction case”: firms show an increasing equity ratio due to a decrease in equity and
total assets. This scenario implies the decrease in total assets outstrips the decrease in equity.

2. The “double impact case”: firms show an increasing equity ratio while equity is increasing and total
assets are decreasing, ie both changes are pushing the equity ratio simultaneously.

3. The “standard case”: firms show an increasing equity ratio due to an increase in equity and total

assets, ie the increase in equity outweighs the increase in total assets.

For the analysis, the percentage of firms of these sub-samples in the total sample was computed for

each size-sector combination in each year of the period 1998 to 2009.

For all three national samples similar results are found suggesting that decreasing total assets have
been a strong influential factor in explaining the unexpected and, in many cases, strong rise of the eg-
uity ratio in 2009.

In the German sample, for the “pure contraction” sub-group, an increase can be observed in its share
from 2008 to 2009 for the manufacturing sector (e.g. from 7% to 11% for German medium-sized
firms), while for the other two sectors the figures remain nearly unchanged from 2008 to 2009. How-
ever, the percentage of firms belonging to the “double impact” sub-group gains much more ground.
Over all three sectors and four size classes’ substantial increases of more than 10 percentage points
can be observed. For example, the share rises from a pre-crisis level of 21% to 30% in 2009 in the
case of medium-sized manufacturing firms. In the construction sector, the share even jumps from 18%
to 36% for large firms. Not surprisingly, the share of the remaining “standard case” sub-group shrinks
substantially in all sectors and size classes, e.g. the figure drops from 36% to 28% for medium-sized

firms in the manufacturing sector.

In the Spanish sample, an increase can be observed in the share of the “pure contraction” sub-group
from 2007 to 2009 for the three sectors manufacturing, construction and trade, from 4% to 13% for
medium sized firms. In the second case, the “double impact” the percentage of firms is even higher. It
raises more than 10% points in the manufacturing sector, from 18% to 32% for the medium-sized firms
and from 16% to 37% for the large firms in the construction sector. As observed in other countries, the
share of the remaining “standard case” sub-group falls in all sectors and size classes. For example in
the trade sector it decreases from 33% to 20% for medium-sized firms. Similar figures are shown in all
other sectors. The analysis was extended in the Spanish case to 2010. As the economy in Spain
started to experience a slight recovery, the ratio of net equity/total assets drops in the first two cases

(pure contraction and double impact) while the “standard case” increased marginally.

In the Italian sample the share of the sub-group “pure contraction” increases from 2008 to 2009, in
some cases more than doubling to levels between 5% and 13%. The “double impact” sub-group also
gains ground while the “standard case” sub-group significantly decreases (maximum decrease of more

than eight percentage points for medium-sized manufacturers).
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A "cleaning" effect probably did not contribute much to the stability of the ratio in the sense
that more companies with lower capitalization became insolvent and thus exited from the da-
ta samples used in our study. A side analysis showed Spanish entities that were undertaking
an arrangement with creditors or a similar procedure under national law during 2007 to 2010
had, as expected, a low equity capitalization which also decreased strongly during the crisis.
These entities were extracted from the sample in order to analyze their impact on equity rati-
0s. The results show that the distribution of Net Worth/Total Assets remains almost the same
in the three sectors. Apparently, the decrease in total assets is the main cause of the in-
creasing equity ratio.

In contrast to the higher strata, the lower quantiles of net worth are not affected in many sec-
tor-size combinations by these significant increases; some percentiles even fall. This finding
corresponds to a side analysis undertaken by the group: lower profitable firms have in gen-
eral a much lower equity capitalization. Specifically, the distribution of net worth of the 10%

least profitable companies45 was compared with that of the rest of the sample. Depending on
sector-size combinations, differences in the median of between 5 and 30 percentage points
occur. As these less profitable entities are even more affected by the crisis, lower profits or
losses impacted directly on their net worth and the (adverse) improvement in their equity ra-
tios did not take place.

Some countries’ particular features also explain this phenomenon. In Belgium, the concept of
notional interests may outweigh other factors (see end of this sub-section). In Italy, a signifi-
cant leap in firms’ equity capitalization is already visible in 2008. This is due to revaluations in
fixed assets, which were allowed by the Italian government in 2008 and 2009 in order to im-
prove corporate equity, to increase fiscal revenue and to adjust the accounting values to ac-
tual values. These revaluations were possible for depreciable and non-depreciable property.

5
In terms of the two-year figures of net income as a percentage of total assets.
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Dispersion and levels

Like for the profitability ratio, there is a high dispersion of the net worth ratio noticeable in the
manufacturing sector. Substantial differences between countries are visible only in this sec-
tor, however. Belgium, Germany and Spain show the highest dispersion. While 25% of medi-
um-sized companies had an equity ratio of more than 60% in Belgium, only 10% of these
firms had an equity ratio greater than 60% in Italy. In terms of levels, for all manufacturing
entities, countries can be pooled into four groups: Belgium and Spain with a median of the
net worth ratio near 40%, then France and Portugal with a median of around 35%, followed
by Germany and, finally, Italy with medians of around and below 30%, respectively. Howev-
er, for Portugal the results change slightly depending on the company size: large manufac-
turers are closer to the group consisting of Belgium and Spain.

For all countries, manufacturing entities have generally higher equity ratios than in the con-
struction and trade sector. In particular the three quartiles show significant differences. The
trade sector shows somewhat higher levels than the construction sector.

In the construction sector for small and medium-sized entities, a lower dispersion is visible
originating from lower 1% quartiles compared to manufacturing, but most strikingly from lower
3" quartiles. With regard to levels, Germany, France and Portugal have a median of around
20%. Belgium and Spain are again above this value (around 30% or higher in 2010), while
Italy stands clearly below (only around 10%). In Italy independent of size, the lower whiskers
are at 0%, meaning that 10% of the Italian construction firms have at most zero or negative

equity.

The trade sector is set between manufacturing and construction: the dispersion is generally
broader than in the construction sector, but smaller compared than in the manufacturing sec-
tor. In terms of levels, the medians are generally closer to the construction sector, particularly
for small- and medium-sized entities. Levels are generally high in Belgium, Spain, Portugal,
Germany and France, and remain low in Italy. In the lowest stratum of the samples, low lev-
els of capitalization — 0% and below - can be observed for Italian and German small entities
independent of the sector as well as for large French trade entities.
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Large size entities Figure 3.7
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Explanations for the disparity of equity levels

There are large disparities in equity capitalization for companies within the same country,
sector and size class. Several factors can explain this heterogeneity.

First, subsector effects can impact on the distribution over broad sectoral aggregates like
manufacturing and trade, such as whether an industry is more capital intensive or not or in
the case of trade, whether a company belongs to the retail trade, the wholesale trade or to
motor vehicle sales. In the retail trade, e.g. pharmacies have significant lower equity levels,
namely explained by the subtraction of substantial intangibles (goodwill in most cases) from
nominal equity.46 Thus, equity ratios between the numerous subsectors might be somewhat

47
heterogeneous.

Furthermore, we suppose that belonging to a group introduces additional sources of financ-
ing. For example, some affiliates in the manufacturing sector use their parent company’s ma-
chinery equipment, resulting in fewer total assets. Similarly, companies organized in a mix of
different legal forms (but which cannot be necessarily regarded as a group) might contribute
to a stronger volatility of equity levels™. In addition, some companies rely more heavily on
trade receivables and payables, leading again to different levels of balance sheet totals. The
same consequences result when companies use operating leases to finance equipment

(which is very prevalent in the case of companies’ vehicle fleets in Germany, for example).49

The different reasons elaborated in the preceding paragraph all imply a volatility of total as-
sets that lead to differences in equity capitalization in terms of the balance sheet sum. The
general lower disparity of net worth ratio for large companies, where differences in the use of
total assets are assumed to be lower, can be seen as supporting this reasoning.

Finally, some family-owned companies opt to keep total control of their business, not allow-
ing banks to enter as creditors into their firm, implying for such entities higher equity ratios.
This might contribute to the wide dispersion.

46
Pharmacies have gained considerable importance in the French sample after 2004, generating a statistical bias particularly

in the first decile of the distribution. Two factors are contributing simultaneously to this matter; i. the fact that bigger busi-
nesses in this sub-sector may have a corporate legal form in France, making them eligible for further statistical data collec-
tion; ii. the increase in the valuation of their intangible assets over the past years, progressively leading their total balance
sheet beyond the data collection threshold.

In the Belgian sample, all pharmacies which have the form of a corporation are included (approximately 4%). For Germany,
pharmacies are mostly in the legal form of unlimited liability and are therefore not part of the study.

47
A separate analysis of Deutsche Bundesbank for medium-sized companies in manufacturing showed that the lower and up-

per guartiles of net worth in the four digit NACE sub-sections showed some volatility (2009 data). However, the analysis also
made clear that more than 90% of the sub sections had an interdecile range of at least 29%. The respective interdecile pre-
sented in this study is 36%. Thus wide disparities exist also in sub sectors and consequently the general disparity in a main
aggregate is not caused by huge capitalization differences in sub-sectors.

48
For example, the popular mixture of legal forms in Germany called “GmbH and Co KG” which includes in its simplest form a

private limited partnership (Kommanditgesellschaft, KG) and a corporation (Gesellschaft mit beschrankter Haftung, GmbH).

49
See also the further elaborations on leasing in the next sub-section.
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Explanations for differences in equity capitalization across countries

As can be seen from the discussion above, differences in the levels of net worth can be ob-
served for different sectoral and size classifications which might have a different influence in
the six countries under analysis. However, it is important to note that differences in the equity
capitalization between countries are explained rather by national characteristics, in particular
legislation and tax rules or just different ways of doing business in the real sector stemming
from cultural differences or institutional settings.

Probably the most influential factors explaining such national differences are national peculi-
arities in taxation. In Belgium, over recent years, government measures have tried to support
companies in the form that the financial independence degree is encouraged by the risk capi-
tal allowance, better known as the "notional interests" deduction, which has taken effect
since the 2007 fiscal year. The measure enables companies to deduct from their tax base an
amount of fictitious (notional) interest calculated on the basis of their adjusted equity capital.
The adjustments made to the equity are intended to prevent cumulative deductions, to ex-
clude assets which are tax exempt in Belgium under double taxation agreement, and to pre-
vent potential abuse. During the first years of application, the rate of the allowance was equal
to the average interest rate on ten-year linear bonds issued by the Belgian state, with a 0.5
percentage point premium for SMEs. For the 2010 fiscal year, the rates thus reached 4.473%
for large companies and 4.973% for SMEs. Over recent years, due to budgetary constraints,
the impact of the measure has declined, however. Starting from the 2013 fiscal year, a max-
imum rate is set at 3.0% (3.5% for SMEs). Although it is difficult to estimate, it is now
acknowledged that the notional interests deduction has had a positive impact on most com-
panies' equity. It also has led to a massive inflow of foreign capital into Belgium in the form of
shares in Belgian companies. The foreign counterparties are mainly affiliated companies or
companies with capital ties to the target company.

The German case of taxation of retained profits also provides impressive evidence of this.
Until 2000 retained earnings were taxed at a higher rate than distributed earnings to share-
holders, resulting in a clear incentive not to keep profits within the company. Since this was
changed in the fiscal rules for an even taxation, the equity levels have improved strongly (for

example, by 17 percentage points for small manufacturers).50

Based on the works of Modigliani and Miller (1958) which come to the conclusion that capital
structure is irrelevant to a company’s value in a perfect, frictionless world without taxation, a
lot of research has been undertaken to analyze if this proposition can be maintained when
relaxing these strict assumptions.51 Recent empirical research e.g. by De Socio and Nigro
(2012) shows a positive association between leverage and taxation of corporate income in
13 European countries owing to the interest deduction benefits. They also find that the rela-
tion between debt and taxation is stronger for highly profitable firms. This result is not in con-

50 .
See also section 3.4.

1
See also ECB (2012) p. 95-97.
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trast to the findings in this report - lower profitable firms have lower net worth ratios — as tax
deductible debt and equity are not the sole balance sheet items of capitalization. Similar to
De Socio and Nigro (2012), Hartmann-Wendels, Stein and Stéter (2012) show a significant
positive relationship between the marginal tax benefit of debt and the debt ratio for German
firms using a similar dataset as the one in this study.

Legal rules on leasing, generally linked to taxation, also contribute to different equity levels in
terms of the balance sheet. Of key importance is whether a lease can be generally classified
as operating or finance (naturally subtle changes apply in country’s definitions on leasing).
For example, while operating leases are much more common than financial leases in Ger-
many, the reverse is true in Spain. This results from different tax incentives in both countries.
It is noteworthy that differences in equity capitalization would rather increase between the
two countries if operating lease obligations were capitalized for German entities. Though this
approach is not feasible with the German dataset because of missing variables on operating
leases.

Besides taxes, one example for the relevance of institutional settings is the legal protection of

creditors.”’ For example, German law is very protective towards secured creditors in the
event of insolvency as e.g. banks benefit from a claim or a preferential right to payment.
Creditors are also protected in Italy by a legal framework that systematically gives priority to
secured creditors ahead of other claimants in the case of insolvency. Thus Italian banks have
easier access to guarantees or collaterals when the company cannot pay. Consequently, it
might be easier to obtain a bank loan in Germany or Italy. In contrast, a creditor’'s position in
France and, to a lesser extent, in Spain is weaker as priority is often given to salvaging com-
panies rather than protecting the right of secured creditors. This explains at least partially the

structural differences in equity capitalization of these countries’ entities.> In Portugal, the le-
gal framework has been traditionally based on German law. Also in Portugal secured credi-
tors are protected in the event of insolvency. Though recent changes (beginning of 2012)
have moved the Portuguese framework of insolvency in the direction of France and Spain.

Further different setups in the banking system also explain discrepancies in countries’ equity
ratios. In Germany, the so-called “Hausbank” relationship between banks and companies
leads to lower equity levels. The Hausbank in this system is the main and, in many cases,
sole partner of a company for its supply of bank credit, but also for further financial services.
In particular, small and medium-sized entities - which are in many cases family—owned —
have close relationships with a Hausbank. Such a long-term partnership leads to less asym-
metric information so that risks can be better assessed. Consequently, banks are more will-

52
See also the works of La Porta, Lopez-de-Silanes, Shleifer and Vishny (1997, 2000) and Coeurderoy (1997).

3
See also, for the complete subsection, Delbreil at al (2005), pp 30-32.
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ing to provide a loan or better loan conditions and less equity might be necessary when new
capital is needed.™

In Italy the situation is diametrically opposed to the one in Germany, as the use of multiple
credit lines is traditionally very widespread in this country. The bank lending portfolio is often
shared over a large number of banks (multi-banking), some of them with a limited exposure.
Consequently, banks reduce their risk and lend relatively more. On the borrowers' side, multi-
banking relations lead to lower average interest rates. In the Italian sample used in this
study, multi-banking is common for all size classes, though the share of companies with
more than one bank is increasing with size. In the micro size class, 44% of all companies
have bank relations with more than one bank, the respective share in the small size is 82%,
in the medium-sized and large size class the share is 91% (2007 figures). It is not unusual to
deal with more than a handful of banks, e.g. 5% of small, 23% of medium-sized and 43% of
large firms deal with more than 8 banks.

Alternative financing sources are also relevant for understanding differences in countries’
equity levels. For example pension provisions play an important role in Germany in contrast
to Spain, France, Italy and Portugal. The same can be said for the role of short-term provi-
sions in Germany.55 Moreover, differences among countries with regard to the vertical inte-
gration of companies within groups may exist, thus equity provisions might be substituted by

. . 56
loans from groups and associated companies.

On the other hand, in all countries besides Germany, companies rely much more on trade
payables in their financing choice. Sector-specific differences can be observed for the re-
maining countries as well. The Italian manufacturing sector and the Spanish construction

sector show the highest trade credit levels in their countries.”” These differences are also ex-
plained by different legal rules for factoring. In Spain, France, Italy and Portugal, two types of
factoring may apply: factoring with recourse, where the non-financial corporations are re-
sponsible for the solvency of the debtors, or without recourse, where the factoring company
assumes the risk of insolvency of the debtors. In the case of factoring with recourse, trade
receivables remain on the balance sheet, although they have been sold.

Economic policy measures beyond tax incentives naturally also influence equity capitaliza-
tion. E.g. revaluations were allowed in Italy with Decree 185/2008 for depreciable property
like industrial and commercial buildings as well as leased assets, but also for non-
depreciable property like non-building areas or non-industrial and non-commercial buildings.

54
Some argued in the mid 2000s that the “Hausbank” relationship would die with the introduction of the Basel Il regime. Alt-

hough this relationship may have lost some importance, particularly for larger companies, this “elegy” has not come true for
many SMEs. On an aggregate level, a reduced reliance on bank credit during the last decade can be seen, see
Bundesbank (2012).

55
The BACH-ESD database shows e.g. that for manufacturing medium-sized companies the median of the ratio Provi-

sions/Total assets is up to 11 % for Germany, 4.7% for Italy bit for Belgium, Spain, France and Portugal only between 0 and
1%.

56
See for some quantification Delbreil at al (1997), pp 18-20.

57
BACH statistics corroborate these statements. See also section 3.1 and footnote 40.
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The revaluation had to be applied in the 2008 or 2009 balance sheet. The aim of the decree
was threefold, to enforce the equity and the financial situation of the companies, to allow the
adjustment to actual values of property and to increase fiscal revenue.

In Spain, the government extended certain economic measures in order to tackle the eco-
nomic downturn that is facing the non-financial entities. In particular, the government has re-
laxed the dissolution causes of a company. This means that, temporarily, many entities will
survive even with low equity levels due to their cumulative losses, whereas in normal times
these entities would have to file for insolvency.

To end with accounting rules, differences in the application of the 4™ EU Directive on ac-
counting guidelines have an impact on the levels of net worth. In Germany, for instance, the
different interpretation of the prudence principle as well as the influence of the tax return
coming from the German authoritativeness principle can be cited.” In Spain, a new general
accounting plan was published in 2007, replacing the plan from 1990. Among the recent de-
velopments was the introduction of revenues and expenditures recognized directly in equity.
Originating from IFRSs, these revenues and expenditures are mainly related to the assess-
ment of available-for-sale financial assets and other financial assets, cash flow hedges and
actuarial gains and losses. Similarly, in Portugal, a new general accounting plan was imple-
mented for 2010 in line with IFRSs. Though this had a significant impact in the values report-
ed only by a limited number of companies.

3.4 Longer run patterns in the past two decades

In section 3.1, we focused on recent years in order to give an insight into the impact of the
economic crisis on European firms’ profitability and equity. Yet, the available data also ena-
ble us to follow the trend of these ratios over the past two decades. Prior to the recent crisis,
there is clearly a break in 1992/93 owing to the economic crisis at that time (see figures in
Annex 1 on pages 2-10 and 11-19). Two time periods will thus be analyzed: from 1987 to the
mid 1990s, including de facto the crisis in the early 1990s and from the mid 1990s to 2007,
predating the 2008 crisis.

Profitability

In the first sub-period, for medium-sized companies in manufacturing, there was a downward
trend in profitability that started at the end of the 1980s/beginning of the 1990s in the coun-
tries analyzed.59 This decrease in profitability was strongly enforced by the economic crisis of
1992/93. From 1994 onwards, improvements for all countries are observable but without

58
Mafgeblichkeitsprinzip in German. With the Act Modernising Accounting Law (Bilanzrechtsmodernisierungsgesetz) of 2009

(in most cases applicable for fiscal year 2010), although the authoritativeness principle was weakened the principle was
generally retained to help SMEs in particular. However, the highly criticized “reverse authoritativeness principle” was aban-
doned.

As already mentioned in the last report, such accounting differences are almost impossible to measure.

59
For Portugal there is no data available before 1990.
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reaching the pre-crisis levels of 1989-90. The recession of that time seems to have had an
influence on the figures similar to that of the most recent crisis, although the effects on na-
tional accounts were much more pronounced this time. This appears also to apply to medi-
um-sized companies of construction and trade and small entities which fared similarly to the
medium-sized ones, except small Spanish companies in construction which did not suffer
much before 1992. Large firms in manufacturing and trade followed also a similar pattern. In
large construction, however, no strong signs of improvement are visible by the mid 1990s.
The dispersion in this sector-size combination is particularly low showing nevertheless
stronger volatility.

In the period from the mid 1990s to 2007, profitability rates of medium-sized manufacturing
firms improved evenly all over the distribution in Germany. This tendency can be partially ob-
served in Belgium from 2002 on. In France, a very slight improvement in profitability is also
visible, particular in the upper strata (3 quartile and 9" decile). For Italy and Portugal, medi-
um-sized manufacturers’ profitability fluctuated slightly, remaining stable on average in that
time period. The net income ratio of Spanish medium-sized firms in manufacturing dimin-
ished progressively from 2000 though, after strong improvements between 1994 and 1999.
Similar trends are observable for small and large entities in manufacturing. The construction
sector reveals more differences across countries. In Belgium, for the medium-sized class, the
distribution went up until 2006 and simultaneously from 2001, the dispersion broadened. In
France and Germany, there is a clear upward movement throughout the period whereas Italy
and Portugal still had a really stable distribution of their profitability rates. Finally, Spain
shows an improving ratio from 1996 to 2003, then a gradual decline in the distribution. Gen-
erally, small and large firms followed the same pattern in this time period with somewhat
more volatile evolutions for large entities. In trade, these trends can be observed as well,
though Spanish entities displayed rather stable profitability from 2003 to 2007.

Equity Capitalization

Before the mid 1990s, the Belgian, Spanish and Portuguese medium-sized companies in
manufacturing had similar distributions. They had an inter-deciles range of around 60 per-
centage points with high median levels (in Belgium approximately 30%, in Spain and Portu-
gal approximately 40%). In Spain, the distribution remained mostly unchanged in this period,
while in Belgium there was a slight downward trend by the end of the 1980s. In Portugal, the
levels went up from 1990 to 1993. Besides these three countries, the dispersion and levels in
France were smaller (median between 25% and 30%). However, there was a clear upward
trend in the median as well as in the distribution as a whole, which progressively broadened
until 1994. Germany and Italy displayed comparable patterns: shorter inter-deciles range and
a downward trend in the distribution (in Germany for the lower and middle part of the distribu-
tion). In addition, they had particularly low median levels compared to the above-mentioned
countries. In Italy, the median started from 25% and went down to 20%. In Germany, it never
exceeded 20%, which was half of the Spanish median.
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These considerations hold in general also for small and large manufacturers. As already
mentioned in section 3.3, construction and trade display lower equity levels. Also particularly

in construction, a significantly lower dispersion is observable, not only for this time period.eo
In contrast to manufacturing, Spanish equity in construction and trade showed more volatility,
while the levels decreased for small and medium-sized construction entities as well as small
and large trade companies.

Again, there is no obvious negative sign of the 1992/1993 crisis in the equity ratio distribu-
tion. Rather, slight increases are visible in some sector-size combinations.

From the mid 1990s, the Spanish equity ratio dispersion as well as levels of medium-sized
firms in manufacturing remained really constant until 2007. Belgian dispersion and levels
showed the same pattern until 2000, followed by an upward trend due mainly to the introduc-
tion of notional interest. In Germany, there was also a considerable improvement in equity
levels. In the past few years, the median of German medium-sized companies in manufactur-
ing almost matched the levels of Portugal (i.e. a median of approximately 35%). The first ex-
planation for this remarkable trend is a change in tax laws: Since 2000, retained earnings
have been taxed at the same level as distributed earnings. Prior to that, the retention was

taxed more highly than profit distributed to shareholders.* This was accompanied by a se-
cond factor: the influence of Basel Il. German entities — being aware that they did not have
appropriate equity in their balance sheet for bank-internal credit assessments - adjusted their
pay-outs of earnings downwards accordingly in order to increase their equity. In France, the
tendency was also upward but at a lower degree than in Belgium and Germany. ltalian fig-
ures show stability from 1995 to 2007, particularly in the lower part of the distribution (medi-
an, 1% quartile and decile). There was a slow but continuous increase in the 3" quartile and
in the 9™ decile. In the last three years, the obvious break in the time series was caused by
the revaluation described in section 3.3. Finally, Portuguese figures give a more heterogene-
ous picture in their evolution of the past two decades, though the dispersion generally has

. 62
widened somewhat.

The improvements of equity levels in Belgium, Germany and France are also visible in the
other size classes of manufacturing and in construction and trade (except for French large
construction, see particularly the figures of these three countries on page 17-24 in Annex 1).
For Spain, small improvements of equity capitalization took place for small entities in manu-
facturing (at a high level) and trade, while levels remained stable in small and medium-sized
construction (with more volatility for the latter) and medium-sized and large trade companies.
However, in large manufacturing, the distribution of net worth was decreasing — from a high
level — from the mid 1990s until 2007. In Spanish large construction, a decrease of equity
capitalization took place around the turn of the century and in the three years before the re-

60
Portuguese medium-sized (large) construction figures are only available from 1997 (1996).

As mentioned in section 3.3.

A sample effect influences the results of 2005 as introduction of the new Portuguese-wide system (IES, see section 2.3) al-
lowed an increase in the sample to include all corporations.
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cent crisis broke out in 2008. The Italian improvement in the upper strata of equity capitaliza-
tion described for medium-sized manufacturers took also place for other sizes and sectors.
For Portugal, net worth improved particularly for small companies in this time frame, though
large manufacturers showed decreases in their own funds.

3.5 Micro companies: much more heterogeneity than in other size classes

Micro size entities are defined as companies with a turnover smaller than €2 million. As it has
been pointed in section 2.3, ways of collecting balance sheet data differ widely between the
countries participating in this study. Some countries gather data on the whole population of
firms (Belgium, since 2005 Portugal). In others, there is a selection bias due to sample selec-
tion and/or threshold selection. Consequently, micro size entities are difficult to compare be-
tween our countries. Therefore, conclusions from a comparison across should be drawn only
with a high degree of caution. However, the situation of the micro class can be compared
within each country to the larger categories and a common pattern of behavior can be identi-
fied.

In general, for all countries, the micro-sized companies are much more heterogeneous than
the other size classes (see figures in Annex 1 on pages 11-16 and 26-31). They have by far
the widest dispersion of profitability ratio, whichever the sector is. In each country, the 10% of
micro-sized companies with the worst profitability show the worst levels compared to the oth-
er size classes. However, this also holds for the 10% of companies with the best profitability,
except for Portugal and Spain. In the manufacturing sector, the micro-sized firms in Belgium,
Germany, Spain, Italy and Portugal suffered more from the crisis: in 2009, a quarter of them
had net income ratios lower than -5%, while a quarter of the other size companies had ratios
lower than 0%.

In the trade sector, the gap between the micro-sized firms with the worst 10% profitability and
the other size classes is bigger than in the other sectors, particularly in Portugal, Belgium,
Germany and Italy.

France’s micro size class is the closest to the other size classes in terms of dispersion and
levels, which is due mainly to sample selection. In France, the national statistics count over
three million companies, but the Banque de France only collects around 250,000 financial
statements p.a. The high thresholds remove the largest part of micro-sized firms. Hence, the
presented results reflect only the bigger micro-sized entities, leading to less dispersion in the
distribution of micro-sized companies. Despite a broader dispersion, there is no big gap
when comparing each quantile across size classes. As stated above, this is not the case in
the other countries.
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In terms of the equity ratio, the same pattern shows up: micro size companies have a much
broader distribution. The lower whiskers are, particularly in the trade sector, are quite re-

markable. Besides in Italy, this ratio reaches levels between -40% to -60%".

It should be noted that company age might influence the broader distribution of capitalization
in this size class. As young firms tend to be more risky than older ones, they might have less
equity after facing losses in the first few years. As a consequence, owing to a higher degree
of asymmetric information, they might face difficulties in obtaining bank loans, thus limiting
growth prospects.

In terms of levels, the differences between the countries as set out in section 3.3 might have
an even stronger influence in the micro size class. For some countries, micro entities have
only restricted access to bank loans. In other countries, micro firms may have generally less
equity as a source of funding and more debt towards their own partners or intra-group com-
panies.

3
French lower whiskers from 2005 onwards are not available due to the sample selection bias described in footnote 46.
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4 Net Worth at Risk

4.1 Two-year losses

Two-year net income figures in terms of total assets are the basis for the computation of the
conditional and unconditional NWaR indicators, more specifically their lower distribution re-
ferring to the 80%, 90% and 95% percentiles which are denoted as two-year losses in this
report. The analysis of these time series generally confirms the net income analysis of sec-
tion 3, although some peculiarities are visible (see figures 4.1 to 4.3). Manufacturing was the
sector with the lowest profitability levels in these three low tails of the distribution and with the
greater downturn caused by the crisis. The last recession also had a strong impact on con-
struction in Spain and France as well as on large trade companies, particularly in Spain.

Considering the lowest part of the distribution (ie the 95% percentile) in medium-sized manu-
facturing, Spain faced the largest decreases in the recent crisis, where the two-year losses
increased from —10.1%, to -25.7% between the mid-2000s and 2009-10. In the same period,
Germany had losses ranging from -19.0% to -27.4%, Belgium from -15.5% to -22.7%, France
from -20.9% to -22.6%, and Portugal from -16.3% to -18.7%. Italy ranked favorable with
losses at -16.3% in 2009-10 from -11.5%.

Considering the construction sector, Spanish companies suffered larger losses independent-
ly of the size of the firms (with a very high loss level for the medium-sized entities at -24.0%),
followed by France and Portugal for small and medium-sized entities. Belgium and Italy show
a less pronounced development. In total contrast to other countries, the German construction
sector showed improvements in the two-year losses, which were strongest for large entities
from -35% to -5% at the 95% level. A deep drop has been experienced for large-sized trade
in Spain (from -6.0% to -19.8%) and in Germany (from -11.2% to -21.5% in 2008-09).

These figures are, in general, confirmed by the 80%- and 90%- percentiles, although the
95%-percentile shows greater volatility in all sectors and in all countries while the 80% per-

centile appears rather stable in comparison of the other two indicators.*

Large firms underwent a recovery in the two-year losses 2009-10 for most country/sector
combinations independently of percentiles (apart from construction in France and Belgium
and trade in France and Spain). Small and medium-sized firms showed a less pronounced
recovery. Indeed, some country/sector classes even increased their losses (small manufac-
turers in Belgium, small and medium-sized manufacturers in Germany and France; small and
medium-sized construction entities in Spain, France and Portugal). Some of these cases of
deterioration stand in contrast to the trends of the 1% decile in one-year figures in the respec-

tive sector-size class.” This suggests that, although there was a general upward trend in the

64 .
See also section 3.2.

5
See also figures 3.1 and 3.2 in section 3.1.
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economy in 2010, many of those entities particularly affected by the crisis in 2008/09 were
not yet able to recover in the following year.

It is also noticeable that the last crisis did not generally match the high level of losses record-
ed in the early 1990s (see figure 4.4). Spain is the country which had the strongest deteriora-
tion in losses in 1992/93 because of its high level of inflation and its interest rates, which hurt
its firms before entering the European Union. Germany also showed high losses in manufac-
turing at that time, as the strength of the recession in the wake of the reunification was the
main factor affecting these results. Only a few size/sector combinations showed worse per-
formance in the recent crisis. This was the case in Belgium for small and medium-sized
manufacturing, in France for medium-sized and large manufacturing, and in Portugal for

. . . 66
trade and medium-sized construction .

6
The change in the sample (IES) may be a reason.
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Two-year Losses in % of Total Assets
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Two-year Losses in % of Total Assets
Medium size entities
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Two-year Losses in % of Total Assets
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When looking at the long-term trend over the past 20 years, it becomes apparent in many
sector-size combinations that the two-year losses have converged in the past decade for the
six countries observed. One potential explanatory factor could be the advanced integration of
the countries within the European Union by means of the single market, at least up to the
outbreak of the economic crisis.

Figure 4.4: Two-year losses in % of Total Assets, 95" percentile, Manufacturing,
Medium-sized entities, 1987/88 — 2009/10
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In contrast to the other sizes, micro firms showed higher two-year losses in the trade sector,
apart from Germany and France where manufacturing performed worse. This reflects the
higher dispersion in profitability in trade compared to the other sectors for this size class (see
section 3.5).

4.2 Net Worth at Risk: conditional and unconditional

Net Worth at Risk (NWaR), measures the potential losses in two consecutive years a typical
firm in a sector may face in terms of total assets and with a certain level of confidence.®’ Two
variables are calculated: Unconditional NWaR on the one hand measures a loss potential as
an average of the two-year losses of the last eight years independent of a crisis. On the other
hand, conditional NWaR reflects a worst-case scenario with regard to profitability affecting a

67
In the beginning of this research phase, NWaR for three consecutive years was evaluated as some rating models have a

three-year timeframe. The 3-year NWaR figures calculated were only to some degree higher than the two-year figures.
Looking at two-year losses, there were no differences in some years, i.e. losses are outweighed by gains. Altogether, the
three-year figures did not reveal any further insight. Consequently, the additional 3-year approach was not pursued.
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sector in a crisis.” As noted in the previous section, for the latter concept, the crisis years in

the early 1990s were mostly the basisﬁg, only in some cases the latest crisis was more se-
vere. Figures 4.5-4.7 illustrate NWaR for all countries in the observed sector-size combina-
tions.

Following lower profitability figures, manufacturing generally has the highest conditional
NWaR for all levels of confidence and independently of size. This could be explained by a
higher permanence of costs in times of crisis due to the rigidity of labor costs and the capital

intensity in this sector.” Higher NWaR levels suggest that firms in manufacturing should
have a greater equity cushion to handle a possible recession. This is valid in general for all
countries and may be compared with higher equity levels in manufacturing shown in section
3.3.

As a measure of spread in the lower distribution, the interpercentile range between the 80%
and 95% conditional NWaR may be used. This NWaR dispersion gives the range of the min-
imum two-year losses with a 15% probability, excluding those values below the 95%-
percentile. A higher level of the range means that two-year losses vary more in that part of
the distribution. For the small and medium-sized class the spread is broader in manufactur-
ing, ranging from 16.5% to 25.6% for small entities (while it ranges from 11.1% to 19.2% for
construction and from 14.0% to 20.4% for trade) and from 15.4% to 29.1% for medium-sized
companies (compared with from 11.3% to 16.2% for construction, apart from Spain, and from
11.0% to 21.8% for trade). The greater range in manufacturing depends on the lower levels
of the 95% NWaR. In this respect the greater potential losses at the 95% confidence level
can be associated with the larger variability of the net worth ratio to the upper side (see sec-
tion 3.3), since NWaR may be interpreted as a factor driving firm capitalization.

Looking at the dispersion of NWaR across size classes, the data reveal different patterns in
some of the countries observed: all Spanish large size classes and the German large size
class in construction and trade are more dispersed.

68
It should be noted once more that NWaR is not a company-specific risk parameter but should be seen only as a coun-

try/sector/size-specific description of the magnitude of losses. See section 2.2.3.

69
For German and French construction sector, losses peaked by the mid 1990s or later.

70
Capital-intensive manufacturing generally has a larger weight of depreciation on fixed assets, given the same level of reve-

nues across sectors. During the crisis, as manufacturing suffered large falls in revenues (due to a drop in export and domes-
tic demand), depreciation costs remained, leading to stronger decreases in profitability.
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While conditional NWaR may reflect some specific country characteristics of a certain period,
unconditional NWaR, which is calculated as the average of two-year losses during the last
eight years, is influenced by more or less the same business cycle of the six countries under
analysis. It is therefore a measure of potential losses independent of the current position in
the cycle. Consequently unconditional NWaR figures are lower than their conditional coun-
terparts. The country which displays higher differences between the two NWaR indicators is
Spain (more than 20 percentage points), resulting from the particularly bad period in the cri-
sis of the early 1990s determining conditional NWaR. Besides this exception, the difference
between conditional and unconditional NWaR can be used as a way to assess the sensitivity
of a sector’s profitability to recessions. The impact is generally higher in manufacturing and
construction than in trade while the large construction sector particularly stands out again.
Though these sector differences between the NWaR concepts result from conditional NWaR
figures, as construction generally shows lower unconditional NWaR levels.

Further, the 80% confidence level for unconditional NWaR are often not determined as the
average of the last 8 years result in positive values for small, medium-sized and large size
classes.” In the other cases it is often close to zero. This is particularly observable in con-
struction. This means that in “normal times” a loss potential is not prevalent or not significant
at this confidence level.

In the French construction size classes, even unconditional NWaR at 90% are not determined, the loss potential is zero at
this confidence level.
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Box: Investigation of Applying Extreme Value Theory to the Concept of Net Worth at Risk ™

In this and the preceding paper on Net Worth at Risk (NWaR), the Study Group applies a non-
parametric estimation approach of Value at Risk (VaR) within the framework of accounting. This esti-
mation technique is less accurate than the parametric one, however. In the context of the parametric
estimation of VaR, empirical data are frequently assumed to be normally distributed. Unfortunately, the
assumption of normality is often violated by empirical data — especially in the case of return distribu-
tions. Instead, their distributions often reveal so-called heavy or fat tails, ie extreme values occur more
often than a normal distribution would suggest. This, in turn, leads to very high standard deviations
and therefore — via the parametric estimation — to totally implausible VaR figures. The Study Group
therefore decided to use the non-parametric approach in its research on NWaR by just taking the em-
pirical percentiles as VaR figures. However, this implies that the confidence levels expressed in these
percentiles are, to some extent, imprecise. This is the starting point of EVT, since it allows for explicitly
modelling the shape of the tail of a distribution and, hence, yields a more accurate estimate of VaR in
terms of the underlying distribution. In order to assess the pros and cons of applying EVT to the con-
cept of NWaR, a small sub-study is presented by using the figures of biannual losses in the German

sample.

In a first step, a graphical analysis is applied to the data of the sliding sample 2004-05 of German
manufacturing corporations. A normal quantile plot” provides clear evidence that the distribution of bi-
annual losses in the sample is characterized by fat tails. The sub-study does not intend to give a com-
prehensive review of all possible methods of EVT. Instead, it focuses only on the Peaks-over-
Threshold model (POT),74 since this method seems to be the most illustrative. The basic approach of
POT is to estimate parametrically the tail of the distribution by using observations above a certain sen-
sibly chosen threshold. These observations are the excess losses or excesses. The central assump-
tion of EVT is that with an increasing threshold, the distribution of the excesses converges to a gener-
alized Pareto distribution (GPD) with two parameters characterizing the shape of the tail. However,
there is a trade-off between the convergence to the GPD (asymptotic properties) due to raising the
threshold, on the one hand, and a sufficiently large number of observations for estimation purposes
due to lowering the threshold, on the other. The threshold can be visually identified via the mean ex-
cess function which plots the mean of the excesses above a threshold against an increasing thresh-
old. The plotted values showing an upward trend is a sign of a heavy tail. Moreover, if the excesses
above a certain threshold follow more or less a straight line,” this indicates that the distribution of ex-
cesses can be modelled with a GPD (Consigli and Frascella, 2001). For the sample used here and
with a very generous interpretation of this rule of thumb, this pattern begins approximately with a bian-

nual loss of 20.00%, which represents roughly the 96%-percentile of the empirical distribution. Esti-

72
Please note that — following the frequently applied EVT and VaR terminology — the concepts outlined here are based on a

reversed profit and loss distribution, ie profits are located on the left side (negative sign) of the distribution whereas losses
are on the right side (positive sign).

73
The values of the empirical quantiles (y-axis) are plotted against the theoretical normal quantiles (x-axis) in ascending order.

Departures of the empirical values from the bisecting line therefore reveal violations of the normality assumption.

74
See McNeil (1999) for a more detailed presentation.

75
The literature is somewhat ambiguous about what constitutes exactly a straight line here (c.f. McNeil and Saladin (1998)).
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mating via maximum-likelihood the parameters of the GPD above this threshold leads to a VaR of
25.94% for the 97" percentile of biannual losses. This value is rather close to the 97" percentile of the
empirical distribution (24.76%).

This exemplary application of EVT to the concept of NWaR emphasizes that it should only be used in
the case of very high percentiles (determining the threshold of 20% via the mean excess function
demonstrates this clearly) — therefore the computation of an EVT-corrected NWaR based on the rela-
tively high 97%-percentile. With a stricter interpretation of the term “straight line”, we would have
ended up choosing a threshold as high as 45%, implying a confidence level of nearly 99%. By con-
trast, the NWaR figures of the Study Group so far have been based on much lower percentiles like the
80%, 90% and 95% level. On the one hand, the application of EVT does not seem appropriate for
such lower percentiles. The implementation of higher percentiles would imply much higher NWaR fig-
ures. This would lead to broad majority of firms (high as 75%) having equity ratios which are too low to
absorb these extreme losses. This raises the more basic question of whether EVT should be applied
by the Study Group on a large scale. In this context, the workload involved in applying EVT consis-

tently is another consideration which should not be underestimated.

A case-wise investigation of the most extreme values on the loss-side of the distribution shows that
the least profitable company in the sample exhibits biannual losses to total assets of 1,584%. The
second and third-largest losses are 309% and 133%, respectively. After this, the distribution of losses
starts to enter a more or less continuous pattern. In a further step, the reasons for these extreme
losses have been analysed. The two highest losses do not result from operative losses but from ex-
traordinary losses. In addition, in the case of the maximum loss, the extreme result is mainly due to the
complete deduction of intangible assets from total assets, which drastically inflates the calculated per-
centage figure. There is no question that these firm-specific high values do not represent realistic loss
scenarios for the firms in our sample. This casts doubts on the EVT calculations, as these high values
play an important role in estimating the GPD. Interpreting these values as outliers and therefore ex-
cluding them from the parametric estimation leads to more reasonable parametric estimates of percen-

tiles, which are closer to the non-parametric ones.

Taken together, EVT does not seem to be the appropriate approach within the concept of NWaR for
several reasons. First, EVT can only deal with the percentile area above the percentiles used in this
report. Second, the outlier analysis has shown that the extreme values of biannual losses in question
should not be part of the analysis presented here. And, finally, the procedures to detect the relevant
thresholds and to estimate the parameters by maximume-likelihood are much too complex and burden-

some to produce the wide scope of figures presented in this report.
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As regards the micro size class, the NWaR levels are much higher than for other sizes, inde-
pendent of the sector and of the country (see figures in Annex 1, page 32-37). This is due to
the more fragile conditions of micro firms, which show much more volatility in profitability.76
Consequently, this size class was affected more by the crisis and also shows stronger NWaR
dispersion.

Comparing the three sectors in the micro size class, in contrast to the other three classes,
the values of conditional and unconditional NWaR are particularly high in the trade sector for
Belgium, Italy, Portugal and Spain, while German and French manufacturing have higher
NWaR values in the lowest size class.”” The trade sector is also the one which presents
more cross-country variation. Moreover, for the micro size class, the crisis of the 1990s was
not the worst downturn for all countries. The 2008-09 economic crisis was more severe for
the micro size class in Belgium, Portugal78 and Spanish construction. Also the differences
between conditional and unconditional NWaR figures are much higher in the micro size class
than in other classes, backing the presumption that profitability in this size class is stronger
affected by recessions. Further, unconditional NWaR figures, in contrast to other size clas-
ses, result in significant levels, implying that a general loss potential is more prevalent for mi-
cro entities than for other size classes.”

4.3 Percentage of companies with equity below NWaR

Given NWaR figures, the proportion of firms having a net worth ratio below NWaR is com-
puted. While NWaR figures give an indication of how a sector or size is susceptible to losses,
these resulting ratios “Percentage of Companies with Net Worth below NWaR” can display
how a sector is generally endowed with equity to cope with these loss scenarios. These rati-
0s may be seen as an indicator of sector-size risk with regard to the function of equity to ab-

. . .. " 80
sorb losses (in times of crisis for the conditional levels).

The ratios “Percentage of firms with Net Worth below NWaR” reveal a lot of variability (see
figures 4.8-4.10), which is caused by the underlying two variables, net worth and net income,
and their respective differences with regard to dispersion and levels. When comparing sec-
tors across countries at the conditional 95% confidence level for the small and medium size
class, manufacturing generally ranked worst for Belgium, Germany and Portugal, while con-
struction had the last position for Spain, France and Italy. Though it is noteworthy that the

76 )
See also section 3.5.

77
It should be kept in mind that the German and French micro samples are less representative than for the other countries,

see section 2.3.

78
As already indicated the change in the sample (IES) may be a reason.

79
Except for France. Though the French micro class sample is significant different than for the other countries, see section

2.2.

80
Given a certain confidence level of NWaR. The ratio “Percentage of Companies with Net Worth below NWaR” should not be

understood displaying the equity endowment to the loss perspective for each individual company. Moreover, it should be
kept in mind that the level of net worth is also driven by country-specific institutional characteristics (see section 3.3).
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large size class in construction is particularly less endowed with capital from the perspective
of this risk analysis in the four countries for which data are available: Germany, Spain,
France and ltaly.

Looking at the size categories, percentage figures increase with the firm size class in Spain
independently of the sector, while small companies were worst in Italy due to lower equity
capitalization, except for construction. The medium-sized entities were better endowed with
capital in France and Germany in this respect, while in Belgium and Portugal there were
generally no relevant differences across the three size classes.

With regard to the micro size classes, the ratio “Percentage of Companies with Net Worth
below NWaR” is much higher than in the other three size classes more or less in all countries
and sectors, except for large entities in construction as noted above (and French medium-
sized construction, see figures in Annex 1, page 38-43). This is again due to much higher
dispersion in the two underlying variables net income and net worth compared to other sizes
classes.” Comparing the three sectors of the micro size class, higher percentages in trade
are visible in all countries apart from Germany, followed by manufacturing. The slight lead in
trade is the consequence of higher NWaR levels, as described in chapter 4.2.

As noted in the section 3.3, the recent crisis did not have a negative impact on the net worth
ratio but even showed improvements in medium and upper quantiles. Therefore the percent-
age of firms with net worth below conditional NWaR decreased in 2008-09.% The fall is par-
ticularly evident for the manufacturing sector in Italy and in Germany (for instance, in the
case of medium-sized firms, it was more than 12 and 8 percentage points lower, respective-

ly).

These drops have brought all countries closer together both in manufacturing and trade
(much as noted in section 4.1, but for a different reason). Prior to the crisis, it is notable that
Germany had been experiencing a strong positive trend in the percentage ratio since 2000.
As for the Net Worth ratio itself, this is caused by internal tax reforms and Basel Il require-
ments (as mentioned above in section 3.3).

Unlike the other classes, the micro class did not show either a downward trend or country-
convergence in the percentage of companies. After the latest crisis, slight decreases can be
observed in Germany, Spain, Italy and Portugal for all sectors and in France for construction.

1
French micro entities are an exception. However, as discussed in section 2.3, this size class in France is biased to quite
“larger” micro companies.

2
The time series of the figures “Percentage of firms with net worth below conditional NWaR” are included in Annex 2.
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The ratios for the unconditional confidence levels of the ratio “Percentage of companies with
equity below NWaR” are by definition lower than the conditional ones. Though for some
countries’ sectors, differences are notably high like in German manufacturing, French and
Italian construction and in Spain in general. For the 95% confidence level, differences
amount to more than 20 percentage points. For the large construction sector, differences
range between 30 and 80 percentage points. These large differences in the share of compa-
nies reflect the high values of conditional NWaR, in relation to the two-year losses in the re-
cession of the early 1990s, which was particularly severe in Spain (independently of the sec-
tors) and in Germany (apart from trade). They also make visible how much more a sector-
size class is sensible to losses in times of crisis.

Similarly to conditional figures, micro firms are less endowed with capital with regard to a
loss scenario independent of a crisis compared to other size classes. This stands across
sectors and in all percentiles.
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5 Conclusions

Corporate firm-level data from financial statements has proven again to be essential when
analyzing the economic situation. In this report, the profitability and the equity capitalization
within the corporate sector has been investigated, revealing the strong impact of the eco-
nomic crisis for the years 2008-2009 on corporate financial statements. However, major dif-
ferences exist between such prominent sectors as manufacturing, construction and trade.
The same applies to size effects, which should always be kept in mind when analyzing an-
nual accounts. The availability of extensive datasets on firm level data also allowed us to in-
vestigate different strata of the distributions on net income and net worth, revealing differ-
ences that would have been hidden if we had investigated solely averages instead.

With regard to profitability, the report shows that all three sectors under observation were af-
fected to different degrees by the severe economic crisis of 2008-09. Inevitably, manufactur-
ing was hit hard by the strong decline in global trade in these years. The same can be said of
the trade sector, although the retail trade mitigated the effect. Our figures show that the con-
struction sector in Spain was particularly affected. A significant decline in profitability is also
seen for French and Portuguese firms in this sector. In contrast, the German construction
sector fared well, mostly due to the government measures implemented upon the outbreak of
the downturn. The study also finds evidence that less profitable firms are more sensitive to
the business cycle. Additionally, less profitable firms generally have lower equity capitaliza-
tion.

Quite surprisingly, equity levels to total assets generally improved in the crisis years. Various
factors can explain these results, mainly the decrease in total assets as investments were
halted and the increase of retained earnings and other reserves. However, in some coun-
tries’ sectors and size classes, in the left tail of the distributions, equity capitalization shrank
slightly due to the crisis in 2009.

The study also shows that manufacturing has a higher potential of losses (NWaR) because
of a higher permanence of costs in times of crisis. However, when relating these potential
losses to the equity capitalization, large construction entities are notably less capable of ab-
sorbing losses.

Aside from the economic crisis of 2009-10, many of the differences between the countries
presented in this report result from differences in legal rules or institutional settings. The
Study Group of the ECCBSO will continue to use the potential of their data sets in order to
investigate structural differences in corporate finance between EU countries.
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Net Income in % of Total Assets
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Box and Whisker Plot: The upper and lower limit of the red box is defined by the first and third quartile of the distribution. Thus
the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of
the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the red box is defined by the first and third quartile of the distribution. Thus
the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of
the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Net Income in % of Total Assets
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
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lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
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Net Worth in % of Total Assets

Manufacturing, Small size entities
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Box and Whisker Plot: The upper and lower limit of the green box is defined by the first and third quartile of the distribution.
Thus the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The

end of the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Net Worth in % of Total Assets
Manufacturing, Medium size entities
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Box and Whisker Plot: The upper and lower limit of the green box is defined by the first and third quartile of the distribution.
Thus the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The
end of the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the green box is defined by the first and third quartile of the distribution.
Thus the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The
end of the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Net Worth in % of Total Assets
Construction, Small size entities
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Box and Whisker Plot: The upper and lower limit of the blue box is defined by the first and third quartile of the distribution. Thus
the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of
the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Net Worth in % of Total Assets
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Box and Whisker Plot: The upper and lower limit of the blue box is defined by the first and third quartile of the distribution. Thus
the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of
the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the blue box is defined by the first and third quartile of the distribution. Thus
the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of
the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Net Worth in % of Total Assets
Trade, Small size entities
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Box and Whisker Plot: The upper and lower limit of the red box is defined by the first and third quartile of the distribution. Thus
the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of

the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.

1 10th percentile for the French micro and small size class in trade not available from 2005 onwards due to sample selection bi-

as.
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Box and Whisker Plot: The upper and lower limit of the red box is defined by the first and third quartile of the distribution. Thus
the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of
the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.

24

S3IN0166A.Chart
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Box and Whisker Plot: The upper and lower limit of the red box is defined by the first and third quartile of the distribution. Thus
the length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of

the lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
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lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the

lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.

1 10th percentile for the French micro and small size class in trade not available from 2005 onwards due to sample selection bi-

as.
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Italy
Net Worth in % of Total Assets
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Box and Whisker Plot: The upper and lower limit of the box is defined by the first and third quartile of the distribution. Thus the
length of the box represents the interquartile range. The red line inside the box is the median (or second quartile). The end of the
lower whisker is defined by the first decile, the end of the upper whisker by the ninth decile.
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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Belgium
Percentage of Companies with Net Worth below NWaR in 2010
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.

38
S3IN0186C.Chart



Germany
Percentage of Companies with Net Worth below NWaR in 2010
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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The numbers on the x-axis refer to the three confidence levels of conditional and unconditional NWaR.
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