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Introduction

Corporate financing problems and especially the question of whether companies in each
country have sufficient net equity have lain at the heart of economic policy for many years.
This issue has, today, a particular importance since an accurate assessment of “company risk”
constitutes, notably in connection with the reform of the solvency ratio based on Basel II, one
of the main concerns of the institutions involved. Although the techniques aiming at assessing
company risk at the individual level have been widely explored — for instance, through the
specification of scoring techniques or rating methodologies — research at a macro-level,
notably research aiming at quantifying “worst case scenarios” in the capitalisation of sectors,

appears less developed.

For this reason, under the aegis of the European Committee of Central Balance Sheet
Data Offices, the working group on net equity, including France, Germany, Italy and Spain,
has decided to launch a study with the aim of analysing to what extent companies’ net equity
levels have enabled them to deal with a difficult economic environment which often results in
the appearance of losses. This study is a continuation of two previous ones' on the subject of
equity and financial structures of European companies (see the box “The research project of

the working group on net worth”).

In this study, the research focuses on the concept of Net Worth at Risk (NWaR), which
is defined as the amount of net losses as a percentage of total assets that companies may have
to face, with a certain level of confidence, in a strong two-year negative economic downturn.
It is therefore a sort of minimum capital that the company must possess if it is to absorb
potential losses that may occur in its business sector, without these (or part of these) weighing
on creditors. In other words, it is the minimum capital the company needs to survive an

unremitting two-year crisis, insofar as this affects the company's specific business sector.

Net Worth may be considered from several points of view: both economic and juridical,
macro-economic, micro-economic and corporate, from a positive economics perspective’ as
well as regulatory one. In this context, priority is given to the corporate aspect in which net

worth may be considered from three standpoints: financial, economic and equity.

* Net Worth as FINANCING CAPITAL: from this viewpoint, net worth is seen as a source

of financing, as coverage of the financial requirements of the company during its life

' See Delbreil et al (1997) and (2000).



(formation capital, development financing, issues of shares to rebalance leverage, etc).
When viewed as a source of financing, the net worth of the business consists of new
money paid by the shareholders with share issues (direct sacrifice) and the indirect

sacrifice consisting of reinvestment of earnings.’

* Net Worth as CAPITAL TO BE REMUNERATED: according to this viewpoint, net
worth is perceived as a production factor, the use of which in company processes must be
remunerated at a fair rate that takes into account its marginal contribution (amount of risk
it absorbs). This method of interpreting capital makes it possible, inter alia, to distinguish

between the concept of accounting profit and economic profit.

* Net Worth as GUARANTEE CAPITAL: this viewpoint emphasises the function of net
worth as a protective "buffer" towards company creditors, ie capital resources intended to
absorb operating losses and to protect remuneration of creditors against fluctuations in the
fortunes of the company, and the value of their capital against changes in the values of the

assets.

The concept of Net Worth at Risk is closely tied to the third viewpoint, according to
which the share capital of the company can be perceived as a protective buffer, ie a minimum
"cushion" of capital necessary to absorb losses. It is also tied to the concept of Value at Risk
(VaR)* developed by modern risk analysis even if differences between the two concepts

should be highlighted.’

Given that NWaR represents the minimum capital as a percentage of total assets a
company must have to support its own risk profile and to survive a severe two-year economic
crisis; the extent of the crisis to be considered is that which occurs in the company's business
sector. Losses are estimated on the basis of the past trends of company results of the
population of firms forming the sector. We have chosen not to consider the absolute losses
(worst case) that have occurred in the historical series - probably no reasonably available
capital would be sufficient to cover these - but rather those that have occurred within a certain

level of confidence.

Positive economics is a branch of economics that describes the world as it is, rather than trying to change it.
The opposite is normative economics, which suggests policies for increasing economic welfare.

Under this approach the indirect sacrifice expresses a failure to withdraw all the profits, although it may be
regarded in a more positive way, ie a choice to keep the allocation of funds within the firm, reflecting
expectations of profits higher than those in the financial market.

For the concept of Value at Risk, see, for example, Jorion (2001).
See section 1.3.



This does not mean, however, that a specific company will really have to face these
losses; its losses may be lower or refer to only one year or, although the sector is in the throes
of a crisis, the company will not be affected and will post profits. NWaR represents an
amount of potential loss, with a certain associated level of probability, ie the possible erosion

of the net worth of the company during a drawn-out crisis.

When analysing company leverage, NWaR emphasises the evaluation of the risk that
weighs on the company, a dimension that is not usually explicitly considered in conventional

measurements of financial structure.

The rate of indebtedness or similar measurements is a direct evaluation of the extent to
which third party capital is used in financing the company. The higher or lower level of
indebtedness depends, inter alia, on the restrictions imposed by creditors on their contribution
and on the fact that, when establishing these limits, they take into account the risks that weigh
on the company. The amount of the debt is one of the main determinants of default
probability: therefore, in theory, a company without debts would have a nil default
probability. However, this same company would be exposed to risks from the point of view of
NWaR: this company would have an albeit minor but not nil probability of not being able to
survive a period of crisis. Therefore, NWaR combines evaluation of the financial structure - it
is, in fact, evaluated on the basis of net worth - and of the risk profile in a single
measurement: from this point of view, the more a company is indebted and operates in a
sector subject to waves of economic losses in periods of crisis, the more it is at a
disadvantage. High level of indebtedness has the effect of amplifying the intensity of

operating losses, contributing to erosion of net worth through net losses.

Compared with total assets, NWaR can be considered a measurement under stress of the
minimum leverage a company must have in order to operate in its specific sector. The riskier
the sector, ie the higher the losses posted during a negative business cycle, the higher the
minimum level of net worth the company must own in order to measure up effectively to
fluctuations in the economic cycle. The same type of reasoning should be adopted, in a
particular manner, by creditors: to finance a company that operates in a specific sector, they
must ascertain that its net worth is sufficient to protect creditors against potential risks that

may arise, ie that this net worth is consistent with the typical latent risks of the sector.

The paper is organised as follows. Section 1 describes the methodology of the study
including the research design and the computation of NWaR. Section 2 describes the data

sources of the four countries, stating the origin and the composition of the data. Section 3



describes the differences in equity levels in France, Germany, Italy and Spain for total
manufacturing and their large companies. In section 4 we report the main results of the NWaR
figures. This section also discusses the NWaR results of large companies and the sub-sectors

of manufacturing. Section 5 summarises the findings.

The research project of the working group on net worth

Under the aegis of the European Committee of Central Balance Sheet Data Offices,
the Own Funds Working Group was set up in 1993 and has already published two
studies on the subject of equity and financial structures of European companies: the
first in 1997 “Equity of European Industrial Corporations”, the second in 2000
“Corporate Finance in Europe from 1986 to 1996”.

The group is able to extend the analyses far beyond listed companies (with limited
liability for the most part) and is able to work with samples which include small,
medium-sized and large companies. The samples are also substantially larger than

what is otherwise available.

The mains findings of the two previous studies can be recapitulated along the

following points :

* the level of net equity varies considerably between countries, differences were,
by far more important in the population of small and medium-sized firms (for
very large companies, even if differences remained in 1996, a harmonisation of
financing structures could be observed, linked to the influence of financial

markets);

» the factors explaining the differences between countries are numerous — although
their effects are neither easily separable, nor directly quantifiable —, such as the
amount and the structure of assets, financing practices in each country,
relationships between firms and banks, tax systems, guarantees offered to the
lenders, provisions, for example, for pensions, insolvency rules etc. In fact, all
these factors reflect in historical, social, legal and economic form the way in
which a company met the socio-economic environment for financing and
ensuring flexibility.

The results of the previous studies have been, of course, largely used by the group

when it has commented on the figures obtained from the main concept of its new

research: the concept of Net Worth at Risk.




1 Methodology of the study

This section describes the methodology of the study. It focuses on the characteristics of
the companies analysed, the basic variables, the differences between Value at Risk and Net
Worth at Risk, the computation of Net Worth at Risk and the determination of recession

periods.

1.1 Companies analysed

As the two previous studies, this one has been conducted on the basis of extensive
samples using the financial statements included in the firms database managed in each
country (FIBEN database in France, Financial Statements Data Pool in Germany, Centrale dei
Bilanci database in Italy, CBA and CBB database in Spain). Theses databases are described in

section 2.

The population used in this study were, however, restricted to incorporated companies

from the manufacturing sector with a turnover of at least €5m for the following reasons.

Partnerships and sole proprietorships were excluded since these companies have
specific features and differ fundamentally from those of incorporated companies. A
significant portion of operating 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 typically do not set up reserves, such reserves represent a considerable share
of the net equity shown in the balance sheets of corporations. In addition, the equity of the
former is often negative, since an excessive debt burden does not necessarily lead to
bankruptcy. As a result, balance sheet statistics that include data on partnerships and sole
proprietorships show comparatively lower aggregate equity rates. Cooperatives were also

excluded, as their annual accounts are quite atypical.

Large differences in the composition of the group of very small companies (net turnover
of less than €5m) could be observed between the databases of the different countries. To
achieve better cross-country comparability, these companies were also omitted from the

samples.’

Year 2000 is the base year for this figure. A deflator was used in all the series analysed to obtain an
homogeneous criterion of cut-off.

The effect of NWaR on small companies could be analysed in a supplemental study, particularly for those
countries with a greater coverage in this segment. This analysis would allow for an assessment of the extent
to which size affects cyclical sensitivity and, therefore, NWaR.

10



The restriction of the scope of the analysis to the manufacturing sector and its sub-
sectors allows the industrial core to be highlighted, which is defined in a relatively
homogenous fashion for each of the countries under review and is of the very highest level of

interest from the economic point of view.

As the time period considered goes as far back as 1987 and for the sake of consistency

with the first two studies, east German companies are excluded from the sample.

1.2 Basic variables

Cross-country comparisons of balance sheet data entail several difficulties. The
problems involved do not stem solely from the diversity of accounting systems between the
various countries’, but also from differences in institutional structures and standard business
practices or from macroeconomic variables (eg inflation rates) with a direct impact on balance

sheet items.

In order to achieve some comparability between the balance sheet data of the different
countries, harmonised variables were computed from the balance sheets and profit and loss
accounts. The definitions of these variables follow those used in previous studies® and the

BACH database. The basic variables are defined as follows.

Net worth = Subscribed capital
+ Share issue, corporate merger and split premiums
+ Revaluation reserves
+ Reserves (including amounts carried forward)
+ Net profit or loss for the financial year
+ Special tax based reserves
- Subscribed capital uncalled (or unpaid)
- Intangible fixed assets °

Total assets = Total assets
(adjusted) - Subscribed capital uncalled (or unpaid)
- Bond redemption premium
- Intangible fixed assets
- Investment grants
+ Trade bills discounted

For example, the different interpretations of the principle of conservatism in the valuation of assets.

It is unclear at present whether the implementation of IAS/IFRS for consolidated accounts in 2005 in Europe
will also lead to a breakthrough of international accounting rules for individual accounts as well as for the
consolidated accounts of non-listed companies, and therefore to better comparability in financial statements
statistics in the long-term. In this respect, much will depend on the quality of the intended accounting
standards for small and medium-sized entities.

For a more detailed description, see Delbreil et al. (1997, 2000).

Not including adjustment accounts (short term).

11



Net income = Profit or loss for the financial year
= Total operating income
- Total operating costs
- Staff costs
- Value adjustments on non-financial assets
+ Financial income
- Interest and similar charges
+ Extraordinary income
- Extraordinary charges
- Taxes on profit

1.3 Differences between the concepts Value at Risk and Net Worth at Risk

As is known, VaR is a quantification of the maximum amount that a subject (physical
person, business, bank, finance company, investment fund, etc.) can lose in a given period of
time'® and with a given level of confidence. For example, VaR at 99% represents the
estimated minimum loss that may occur in 1% of the worst cases; however, no reference is

made to the amount of the loss if an event belonging to that 1% of cases occurs''.

VaR is an economic calculation and uses economic values such as a drop in prices of
shares, bonds or exchange rates. By contrast, the NWaR computation is based on accounting
values (income statement, losses) and is therefore closely tied to the accounting regulation
followed in each country as well as the accounting policies adopted by the companies (criteria
used to value assets and liabilities and those for recording transactions). The “quality” of these
values is lower than that of market data; therefore, the estimate of NWaR is subject to tighter

restrictions than VaR.

Moreover VaR, interpreted as unforeseen losses that have to be covered with economic
capital, corresponds to the difference between the level of the quantile of losses defined by the
confidence interval selected and the amount of the expected losses (these must be regulated in
the income statements with provisions and write-downs). Unexpected losses stem mainly
from extreme events that occur on the financial and foreign-exchange market. On the other
hand, NWaR is calculated through direct use of the quantile of the losses observed in the
historical series, as the distinction between expected and unexpected loss is not applicable in

this context.

The period of time to be considered when calculating VaR must be selected so as to reflect the period
necessary to identify and solve the situation, taking the necessary corrective actions (for example, increasing
the share capital in order to restore the level of the economic capital).

A measurement that focuses on the extent of the expected loss in the worst tail of possible events (tail
conditional loss) is the expected shortfall.

12



1.4 Computation of Net Worth at Risk

In order to compute NWaR, the cumulative profits and losses of the various overlapping
two-year periods of the historical series 1987-2002, for a total of 15 two-year periods, have
been calculated for each sector and each company. The results of the two-year period have
been normalised by total assets in order to obtain values that can be compared and processed
in statistical distributions. Those statistical distributions of two-year profits and losses have
then been drawn up to identify the values of two-year losses corresponding to two levels of

significance: 90% and 95%.'2 1* 14

Next, for each level of confidence, NWaR has been calculated as the average of the
two-year losses (90% and 95% percentile) over the determined recession periods (ie a
conditional average). For comparison purposes, the non-conditional averages have also been
computed, corresponding to the average of all the two-year periods of the entire historical
series. Recession periods have been defined as two consecutive years of a severe economic
downturn. The identification of recession periods relies on both database indicators and
national statistics and is described in the following section. The choice of a two-year period is
motivated, on the one hand, by the unsteadiness of potential losses over a one year period,

and, on the other, by the scarcity of observations of three consecutive years of crisis.

Finally, the values of the two NWaR have been compared with the effective net worth
on the balance sheet of the companies resulting in the percentage of companies with a net
worth lower than NWaR. This represents the frequency of companies whose net equity in that
year is not adequate to cope with an acute severe economic crisis, that is firms with

insufficient net worth to absorb the losses that could, potentially, occur in a two-year negative

The study focuses on the 90% and 95% levels of NWaR, in fact these figures and the determined 90% and
95% levels of losses are developed based on the 5% and 10% percentiles of the two-year net income
distribution, respectively. Here the perspective changes to stress the fact of a potential loss a company might
face in a recession period.

In order to stabilise the results, the loss corresponding to a specific level of confidence has been calculated
as an average of the losses that have occurred around the considered percentiles.

Initially, two further levels of confidence (85% and the 99% percentiles) have been applied. However, the
99% percentile led in some cases to unreasonable results due to extreme values. The 85% percentile did not
deliver additional results in comparison with the 90% percentile.

13



business cycle." It is important to note that this percentage does not indicate any probability

of default.'®

1.5 Definition of recession periods

As outlined in the introduction, a crucial requirement for the computation of Net Worth
at Risk is the identification of sector-specific recessions lasting at least two years in each
country and being relatively severe. Moreover, owing to the comparative focus of the study,
the method of finding recession periods had to be consistent between countries. Several
macroeconomic indicators as well as microeconomic indicators calculated from the samples
were used to identify sector-specific recession years. Primarily, the following three indicators

were employed:

* the 90% percentile of annual losses,

* the annual change of value added derived from balance sheet data,
* the annual change of macroeconomic value added in real terms.

In the few cases where these three indicators pointed in contradicting directions and
therefore led to ambiguous results, additional indicators, such as the annual percentage of
firms with losses, the median of annual operating profits normalised by total assets and the
annual change of macroeconomic value added in nominal terms, were taken into account. To
be more precise, the following five-step approach was applied to find a two-year severe

recession period:
1. Years with relatively high values of the 90% percentile of annual losses were chosen.'’

2. It was checked whether these years corresponded with a decline of value added derived

from balance sheet data.

3. It was then checked whether an annual decline of macroeconomic value added in real

terms supported the findings gained from the two microeconomic indicators.'®

The method used to estimate the losses at a certain level of confidence is based on a non-parametric
approach. The decision to use this type of approach is to be ascribed to the substantial non-normality of the
distributions of the losses that prevented the use of parametric methods. In a subsequent update of this study,
the estimate of the losses at a given desired level of confidence could be calculated using the Extreme Value
Theory.

See section 4.4.

As for determining what was “relatively high, a substantial deviation from the mean of the 90% percentile
of annual losses was taken into account to determine whether the losses were high.

An annual decline of macroeconomic value added in real terms is not in accordance with the usual
definition of a recession, which is broadly defined by many economists as at least two consecutive quarters

14



4. Basically, years with relatively high 90% percentile of annual losses and with a decline of

5.

value added derived from balance sheet data pointing to a stagnant or negative
development were classified as recession years. Moreover, in the few cases where a
significantly positive change in microeconomic value added contradicted a relatively high
90% percentile of annual losses, the change in macroeconomic value added had to be
significantly negative to classify a year as recessionary. In the very few cases where all of
the three main indicators led to contradicting results, the aforementioned additional

indicators were evaluated to arrive at a conclusion.

Only periods of at least two consecutive recession years were considered as recession

periods.

For all four countries, this procedure resulted in the years 1992/93 being identified as

recession periods in the manufacturing sector. For some of the sub-sectors of the

. . .. . . . 19
manufacturing sector, different or additional consecutive years apply as recession periods.

of decline in a nation's gross domestic product (GDP). However, as the financial statements used in the
study are annual data, annual figures have been taken for this step. Overall, it has been difficult to link
macroeconomic data with accounting data.

In general, the study conceptually links the equity levels with the losses exposed in a severe recession which
lasts at least two years. Therefore, the five-step approach is not able to estimate the sensitiveness of
recessions in a country.

See the data tables in Annex A.
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2 Data sources

This section provides a brief description of the origin and the composition of the data

sources used in this study.

2.1 Origin of data

France

The Banque de France manages an information system on non-financial companies

known as FIBEN (Flichier Bancaire des ENtreprises).

The collection of data on companies was originally set up to verify the credit quality of
bills of exchange presented to the central bank for rediscounting. FIBEN evolved in line with
changes in the refinancing procedures. In 1976, the central bank started computerising the
files and created FIBEN, which has been accessible to all banks since 1982. The FIBEN
information system comprises different kinds of information (descriptive data from about
3,500,000 firms, 1,500,000 managers, about 200,000 annual financial statements and about
4,000 consolidated financial statements, judicial settlements procedures and recovery plans,
loans reported to the central credit register ...) making it possible to supply a rating based on a

multi-criteria analysis and human expertise.

The credit rating system of Banque de France is articulated around a scale of 13 notches
which has been specified according to the guidelines in the Basel II accord. Each notch of the

rating scale is associated with a default rate over a one-year and over a three-year horizon.

The collection of data and the granting of ratings rely on a cooperative relationship that

Bangque de France has built with companies through its network of branches.
The main purposes of the FIBEN information system are:

* to contribute to the preparation of monetary policy through the monitoring of companies
financial structure and the structural analysis of the firms behaviour and financial

management practices;

* to contribute to the implementation of monetary policy, by providing the Operation

Department with information on the credit quality of bank loans;*

2 Within the monetary policy framework of the Eurosystem, operations between credit institutions and the

National Central Bank members of the Eurosystem have to be guaranteed with assets that meet various
technical and minimum risk requirements enabling a smooth implementation of central bank operations.
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* to help in assessing on an ongoing basis the overall quality of credit to non-financial
companies and help Banque de France and the banking supervisor (Commission

Bancaire) in assessing the quality of bank portfolios and various financial stability issues;

* the FIBEN information system also provides an on-line information service to credit
institutions, enabling them to benefit from a wide range of information supporting their

own credit risk assessment. Access is subject to a membership contract.

Germany

Until the end of 1998, the financial statements of the Deutsche Bundesbank’s Corporate
Balance Sheet Statistics database were collected in conjunction with the Bundesbank’s
rediscount operations, which were part of the banking sector’s refinancing business. For
refinancing purposes, banks could submit to the Bundesbank bills of exchange of their
customers or loan claims. The Bundesbank then checked the eligibility of the bills by means
of a comprehensive credit rating procedure of the bills’ signing partners. These had to provide

the Bundesbank with their financial statements.

With the start of EMU, the instruments of monetary policy changed and rediscount
operations were abandoned by the ECB. The bills and loan claims that are now accepted by
the Bundesbank as part of refinancing operations of the ECB require the assessment of
business enterprises’ creditworthiness. However, these instruments are not used to the same

extent.

This change led to a considerable decrease in the number of financial statements in the
Bundesbank ‘s database. To overcome this problem, a new database was set up, known as the
Financial Statements Data Pool (Jahresabschlussdatenpool). On the basis of a voluntary
agreement with several financial institutions, these institutions provide the Bundesbank with
anonymised financial statements of their customers. The data reach back as far as to the
financial year of 1997. Upon receiving these data on a quarterly basis, the Bundesbank
provides the delivering institutions with a detailed benchmark statistic of financial ratios

grouped by sector, size, legal form and region.

The Data Pool is one of the largest datasets of its kind in Germany. It includes detailed
financial statements of more than 100,000 companies p.a. Its representativeness is especially

strong for corporations in the manufacturing sector, for which in some sub-sectors a coverage

These assets (also denominated as “collateral”) are included in a list which is established and published in
accordance with the decisions of the Governing Council of the European Central Bank. Bank loans are
included in a list of eligible assets provided that they are granted to companies which are financially sound.

17



ratio of almost 100% in terms of turnover is achieved.”' It enables the Bundesbank to continue
the regular publication of statistics on financial ratios and to compute expanded data which
are presented in the comprehensive report on the “Profitability and Financial Structure of

German Firms”.

Italy

Centrale dei Bilanci srl is a commercial company set up in 1983 by Banca d’Italia and

leading Italian banks, which are the owners of the company.

The primary mission of Centrale dei Bilanci srl is the collection, through member
banks, of the financial statements of companies, reprocessing of the data collected and the
development of methods for analysis of operating and financial performance at company level

and according to sector.

The database of the Centrale includes more than 40,000 companies whose financial
statements are collected by the branches of the associated banks. Since 1996, initially
according to a commercial agreement and then by acquiring the company CERVED, half of
the sample is updated on the basis of the financial statements acquired in abbreviated form by
CERVED, the company that stores, on magnetic tape, the financial statements deposited each
year at the Chambers of Commerce by all Italian companies. Depositing the financial

statement is compulsory by law.

This sample is not representative from a statistical point of view but includes the major
Italian companies (with turnover of more than €50m); its coverage is more restricted for

medium and small companies.

The information system of the Centrale also includes the following databases :
* consolidated financial statements (around 800);
* the profiles of the groups (around 800 with 15,000 affiliated companies);

» the whole data base of unlimited Italian companies (more than 650,000) in an abbreviated

form,;
* aggregated data

The main purposes of the database is risk assessment and, in the last period, the internal

system of rating of the main Italian banking group.

I Figures based on the turnover tax statistic, see also section 2.2.
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Each year, the Centrale dei Bilanci publishes its annual report entitled “The Economy
and Finance of Italian Companies”, the results by sector and by size taken from its file. It also
processes statistical distributions of ratios with the quartiles by sector and size. These figures
are also available for analysis by simply downloading them from the Centrale dei Bilanci

website.

Spain

The Banco de Esparia created its Central Balance Sheet Data Data Office (CBBE) in
1983 with the aim of compiling and maintaining economic and financial information on the
activity of Spanish non-financial corporations and of enhancing knowledge thereof. To
comply with this remit, the CBBE is entrusted with gathering annual information on non-
financial corporations which cooperate voluntarily by completing an annual questionnaire
(CBA). Additionally, since 1991, under the agreement entered into with the Spanish
Mercantile Registries, information has been processed from the accounts that corporations are
obliged to file with the Mercantile Registries. Furthermore, the annual accounts of small and
medium-sized corporations suitable for study are incorporated into a specific database (CBB).
And since 1993, information has been compiled on a quarterly basis (CBQ) on the most
significant corporations among those reporting to the CBA. The results discussed in this study

are based on the information in the databases CBA and CBB.
The main aims of the databases of the CBBE are:

* To contribute to knowledge of the non-financial corporations sub-sector using two
analytical approaches: a business approach and a general economic analysis approach (this

one, for contrast in the Financial Accounts of the Spanish Economy).

* To enable the Research Department of Banco de Esparia to analyse corporate behaviour
and the effects of monetary policy measures on corporate financing and results. At the
same time, the itemised information available forms part of the basis on which the
Operations Directorate evaluates and proposes to the ECB the inclusion and maintenance
of corporations in the "Tier 2" collateral list (corporations whose liabilities are provided
and accepted by the Banco de Esparia as collateral for liquidity injection operations in the

financial system).

* To prepare quarterly articles contributing to knowledge of the economic position of non-
financial corporations with the shortest time-lag possible. In drafting these articles CBQ

data and, once a year, CBA and CBB data are used.
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* To provide the reporting corporations with aggregated and homogenous sectoral
information as consideration for their co-operation and to disseminate aggregated sectoral
information for use by other non-bank analysts: financial institutions, universities,
researchers, central government, regional governments and public, national and

international agencies.

2.2 Composition of data

Table 2.1 to Table 2.4 describe the composition of data sources for each country by size
and sector. Regarding the composition by size of the whole Manufacturing sector (D), the
tables reveal substantial differences between the countries’ data sources. Measured by
turnover, the French database as well as the Spanish database contain a larger share of small
firms (with a turnover smaller than €5m) than their Italian and German counterparts. Medium-
sized firms (with turnover between €5m and €50m) contribute the largest share of turnover in
the Italian database at nearly 40%, followed by the French database at 19%. By contrast, the
Spanish and German data sources contain relatively low shares of medium-sized firms of
around 11%. Because of these large differences in the composition of very small companies
among the different countries’ databases, small companies with turnover below €5m were

omitted in the study (see section 1.1).

The tables also show that differences between the country-specific data sources arise not
only from the size distribution but also from the composition of the Manufacturing sector (D)
by selected sub-sectors. The following sub-sectors have been chosen for the study (according

to the classification of NACE Rev. 1.1):

NACE Code Description

D Manufacturing

DA Manufacture of Food Products and Beverages

DB+DC Manufacture of Textiles and Textile Products,
Manufacture of Leather and Leather Products

DE Manufacture of Pulp, Paper and Paper Products; Publishing and Printing

DG+DH Manufacture of Chemicals, Chemical Products and Man-made Fibres,
Manufacture of Rubber and Plastic Products

DJ Manufacture of Basic Metals and Fabricated Metal Products

DK Manufacture of Machinery and Equipment

DL Manufacture of Electrical and Optical Equipment

To highlight a few examples, the turnover share of German firms of the food and
tobacco sector (DA) at nearly 8% is much lower than the respective shares of their
counterparts from the other three countries, which range between nearly 12% and nearly 14%.

The share of turnover in the textile sector (DB+DC) at about 11% is relatively high in the
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Italian database whereas this figure ranges between only 2% and 4% in the databases of
France, Germany and Spain. In contrast to these differences, some similarities between the
data sources can also be observed. The turnover shares of the paper sector (DE) as well as the

turnover shares of the chemicals and rubber sector (DG+DH) are quite similar.
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3 Levels of net worth in France, Germany, Italy and Spain

3.1 Overview

The levels of net worth of industrial firms, as observed in the previous studies, differ
substantially from one country to another. Thus, over the period 1987-2002, the gap on the
median of the ratio Net worth / Total assets, between the country where the firms are most
capitalised and the country where the companies are least capitalised, has been continuously

situated between 19 percentage points (p.p.) and 24 p.p. (see Figure 3.1).

Figure 3.1: Median of Net worth / Total assets, Manufacturing (NACE: D)
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Spanish firms have indisputably the largest net worth. The median of the ratio Net
worth / Total assets remained from 1987 to 2002 at a high level, around 40%. Even though it
recorded a slight decline between 1988 and 1994, it returned in 2002, after fluctuations linked

to the economic cycle, to its level at the beginning of the period.

On the other hand, Italian and German firms appear relatively undercapitalised. From
1987 to 2002 the median of the ratio Net worth / Total assets fluctuated between 24% and

18%. After a drop up to 1994, this ratio recovered : from 1995 in Germany — albeit with a
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pause between 1997 to 2000 — and from 2001 in Italy. However, at the end of 2002, it

remained at 21% and 23% respectively, very much lower than in Spain.

The situation of French firms improved considerably during that period. In 1987 their
net worth as a percentage of the balance sheet, was close to those of Italian and German firms
and therefore much weaker than those of Spanish firms. From 1988, and in contrast to what
could be observed in the other countries, it increased noticeably until 1994, the year that the
median of the ratio Net worth / Total assets reached 30%, a percentage more than 10 p.p.
higher than the median in Italy and Germany, and only 9 points lower than in Spain (16 points
in 1987). After 1994, the rise of the median continued, but at a lower and more irregular rate.
In 2002, at 32.5%, it remained in an intermediary position between Spain, on the one hand,

and Italy and Germany, on the other.

The hierarchy observed from the median can also be found when we analyse the whole
distribution of the ratio Net worth / Total assets. For example, in 2002 (see Figure 3.2), the
first quartile reached 23% in Spain, 18% in France, 10% in Germany and Italy, the third
quartile, respectively, for these same countries being 59%, 48%, 39% and 37%. In this
respect, it is interesting to note that over the whole period the first quartile in Spain was
higher than the median in Italy and in Germany. Similarly, in 2002, for example, only 9% of
Spanish firms have a net worth representing less than 10% of their balance sheet, compared

with 14% in France, 20% in Germany and 24% in Italy.**

> The trend over time for the first and third quartile of Net worth / Total assets is similar to the one illustrated

in Figure 3.1. Further information on the distribution of net worth in the four countries can be found in the
data tables in Annex A, where a separation of the distribution in six classes is shown.
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Figure 3.2: Cumulative distribution of Net worth / Total assets in 2002, Manufacturing
(NACE: D)
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Explanation: The companies in the manufacturing sector of a country are better equipped with net worth, the
further to the right the cumulative distribution is situated in the figure. This graph can be used to examine
differences between the countries in percentiles other than the median. For example, the first quartiles can be
found by taking the 25% figure on the y-axes and following the curve of the country in question to the right.

3.2 Differences in the levels of net worth stemming from size effects

To provide a more detailed description of financing structures among the four countries
under review, the former findings needs to be augmented by an analysis of size effects. To do
so, the group has studied more deeply the financing behaviour of large firms, defined as firms

having a turnover of more than €50m.

The trends (see Figure 3.3) in this sub-sample show that in Italy and Germany the levels
of net worth of large companies present very little fluctuations in the median over the period™.
In Spain, such fluctuations have, by contrast, been relatively large and stronger than those
observed in the total population, notably with a decrease in the level of net worth during the
1993 recession period and a strong increase between 1994 and 1997. These developments
show that the largest Spanish companies were strongly influenced by the business cycle.* In
France, large companies, like other firms, significantly improved their financial structures at

the beginning of the period. By contrast, from 1995 to 2000, their level of net worth

2 In Germany however, some companies have dramatically increased their level of net equity as is shown by

the rise in the third quartile of the ratio Net worth / Total Asset between 1987 (32,93%) and 2002 (38,68%).
See Ortega/Sauvé et al (2002) pp. 86-87 for more details on this point.
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decreased, while nevertheless remaining higher than in 1987. This trend could be due in part

to the policy of stock repurchase set up by some firms to raise their ROE®.

Figure 3.3: Median of Net worth / Total assets, Large companies with turnover > €50m of
Manufacturing (NACE: D)
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Complementarily, a comparison across countries shows that, at the beginning and end
of the period, two groups can be formed with German, French and Italian large companies, on
the one hand and Spanish firms, on the other, characterised by higher levels of net worth. In
between, even during the crisis period of 1992/93, large French firms tend to become more
like Spanish ones, whereas in Italy the capitalisation of companies decreases. This
phenomenon is identical to the one described over the total manufacturing industry sample.
However, in contrast to the total sample, the formation of three “groups” of countries (Spain
with highly capitalised firms, Italian and German companies with lower levels of Net Worth
and France in between), has been temporary in the large companies sample as French firms’
net worth level has been tending to decrease since 1996. In 2002 this level appears closer to

the German and Italian net equity level than the Spanish one.

Finally, a comparison in each country between the level of net worth of large companies

and the ones observed in the total sample® highlights some national peculiarities. For

»  Shares buyout and destruction lead to a diminution of net worth and then mechanically to an increase in the

29



instance, in Germany large firms appear to be more capitalised than smaller ones. The same is
true to a lesser extent of Spain. Conversely, in Italy there is only a small structural difference
between large and medium-sized companies. It appears, however, that the net worth of large
companies is less cyclical and tends to decrease less during recession periods. In France the
net worth of large companies is higher than the net worth of small and medium firms during
the beginning and the middle of the period. However, following their decrease at the end of

the years 1990, their level in 2002 was quite similar.

3.3 Differences stemming from other structural factors

The above conclusions do not appear to be related to the sectoral composition of each
sample. In several sectors examined, the order of countries is the same as in the
manufacturing sector as a whole, regardless of which key indicator is used. According to the

median, net worth is highest in France and Spain and lowest in Italy and Germany.

As pointed out in the first two studies, the hierarchy in net worth between countries is
robust because it does not depend on the composition of the sample (large or all companies);
in fact, it is confirmed in each sub-sector.”’ The two former studies of the group state some

structural factors that can explain the differences in the levels of net worth across countries.

First, the degree of legal protection of creditors can affect the structural level of net
worth. In Germany, for example, the law is very protective of creditors in the event of
bankruptcy as the creditor benefits from a claim or a preferential right to payment. In Italy,
creditors are also protected by a legal framework for insolvency and bankruptcy that
systematically gives priority to secured creditors ahead of other claimants. In France and
Spain, a creditor’s position is weaker as priority is often given to salvaging companies rather
than protecting the right of secured creditors. As a consequence, it can be much more difficult
to find creditors in France or Spain than in Germany or Italy. This can explain — at least

partially — the structurally low capitalisation of German and Italian firms.

Moreover, differences in the level of net worth may result from the role played by the

banking system.”® The so-called “Hausbank” relationship in Germany between banks and

profitability measured as return on equity (ROE).
Companies having a turnover smaller that €5m are excluded from the total sample.
7 See Delbreil et al (1997) p. 40.
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It is argued that the hausbank relationship has resulted from the strong legal protection of creditors in the
German banking environment: "Germany and some other German civil law countries have developed
banking systems because they have strong legal protection of creditors, particularly of secured creditors.
Without such rights German banks would have much less power.", see La Porta R./Lopez-de-Silanes
F./Shleifer A./Vishny R. (2000), pp. 18-19.
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companies (especially small and medium-sized entities) can also explain the relatively low
level of equity of Germans firms. In this system, the bank and the company maintain close
long-term relations so that the hausbank can be more or less considered as a partner of the
company. As a consequence, asymmetries of information are reduced as the hausbank has
access to extensive information about the firm, which leads to lesser discrimination on interest
rates as well as collateral and better access to loans.”” Thus, companies have no incentive to
look for other sources of financing, such as net worth. The situation of Italian firms is
diametrically opposed to German ones on this issue, as the use of multiple credit lines is
historically very large in this country. The bank lending portfolio is then spread over a large
number of banks, each involving a limited exposure. As a consequence, banks reduce their
risk more by spreading their credit allocation than by thoroughly evaluating the
creditworthiness and monitoring of the company. In such a context, quite like in Germany, net

equity loses part of its function as a guarantee of a company’s worth.

Moreover, in Germany, alternative financing sources play an important role. On the one
hand, loans from group and associated companies impact on the level of firms net worth.”
Moreover, pension provisions are very high in Germany and, for a long time, were considered
as a substitute for equity, as they were set up for internal financing of the company owing to
tax incentives.”' In France, most pension schemes have a defined contribution character and
companies fund them while recording an expense. Therefore, no obligation arises in the
balance sheet. In Spain, until 2001, companies could arrange their pension commitments
either externally (off-balance sheet) or internally (inside the balance sheet as a liability). Since
2002 all pension funds must be external. However, few Spanish companies have pension
commitments. In Italy, pensions paid by the company are also not usual. However, a special
retirement (lump sum) and severance provision is set up year by year by Italian companies

resulting in relatively high provision levels.’”

All in all, financing and capitalization parameters are revealed as entirely different in
Spain and France when compared with Germany, which gives some explanation of the low
level of net worth of German’s companies compared with French or Spanish ones. Italian

firms’ financing process stands in between with both a very developed multi-banking system

29 .. . . . .. .
For empirical evidence on the impact of hausbank relations on loan conditions of German companies, see

Elsas R./Krahnen J.P. (1998) and Harhoff D./Korting T. (1998).
3% See Delbreil et al (1997) pp. 44-45 and Delbreil et al (2000) pp. 16-18.

311t should be stressed that these pension provisions (which are mainly defined benefit plans) are liabilities.

Even the recognised German pension accruals are undervalued owing to specific rules in recognition as well
as disregarding future increases in salaries. In particular, pension plans before 1987 can be kept off-balance.

32 See Delbreil et al (1997) pp. 43-44, and Delbreil et al (2000) pp. 14-16. See also Nobes (1994), pp. 53-55.
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and greater guarantees for creditors. Moreover, as seen before, the level of net worth of Italian

firms deteriorates over the first decade of the covered period, which includes the crisis period.

The favourable equity levels and trends of French companies may be at least partially
due to the improvement in mark-up ratios and profitability from 1987 to 1989, and subsequent
decisions to invest, to reduce the debt level and/or to capitalize profit. For instance, as noted
in the second study of the group®, over the period 1987-1996, financial and bank debts
decreased in France and Spain and slightly increased in Germany and even more so in Italy,
this trend sharpening the already marked situation of the beginning of the period where
French and Spanish companies’ financial and bank debts were already smaller than Italian or
German firms’ ones. In France, the debt reduction is a consequence of broad financial
constraints exacerbated by the persistently high level of real interest rate and is also related to
a worsening situation of banks whose reticence about lending increased. The situation of
French firms is probably also linked to the various measures taken by public authorities, such

as those relating to the modernisation of the capital markets.

Differences in the profit taxation regimes of the four countries play an important role,
whether they give an incentive for accumulating reserves or to distribute profits, which

naturally have a significant impact on the levels of net worth.**

Finally, differences in accounting regulations as — for instance, the different
interpretation of the prudence principle as well as the influence of taxes such as the strong
German authoritativeness principle’® — have an impact on the levels of net worth. However,

. . ) 36
these differences are almost impossible to measure.

In conclusion, it should be highlighted that differences in the institutional factors, legal
environment or sensitivity to the economic cycle are insufficient to explain all the differences
in financing structures from one country to another. They do not, for instance, explain why

Spanish firms are more highly capitalised than French ones.

3 See Delbreil et al (2000) pp. 10-14 for more details on this point.

3 See Delbreil et al (2000) pp. 33-34 as well as Deutsche Bundesbank (1994) pp. 85-86.

> As well as the “reverse authoritativeness principle”, see Ballwieser (2000), pp. 1248-1250.

See Friderichs/Sauvé (1999) for a comparison between France and Germany. In Germany, an audit company
estimates an average increase of 35% in the equity ratio when changing to IAS/IFRS, see FAZ (2004), p. 20.
See for other analysis of accounting diversity Joos/Lang (1994) and Alford/Jones/Leftwich/Zmijewski
(1993).
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4 Net Worth at Risk

This section starts with a discussion of the Net income / Total assets distribution in the
four countries. Second, we turn to the two-year losses that are the basis for calculating NWaR
which is discussed in section 4.3. The NWaR figures are then applied to the equity levels of
the companies in the four countries, which gives the percentage of companies with net worth
below NWaR (section 4.4). Finally, the results for large companies and the sub-sectors of

manufacturing are discussed in section 4.5 and 4.6.

4.1 Distributions of net income (1 year) in France, Germany, Italy and
Spain
Like the equity levels, the distribution of net income of industrial firms differs

substantially from one country to another.’” The 10% percentile and the three quartiles of the

Net income / Total assets distribution (1-year) in 2002 are shown in Figure 4.1.%°

Figure 4.1: 10% percentile and quartiles of Net income / Total assets (1 year) in 2002,
Manufacturing (NACE: D)
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As the figure indicates, Italian companies have by far the lowest profitability in all three

quartiles, with 0% net income in terms of total assets in the first quartile, and are noticeably

7 For difference on the income statement, see Joos/Lang (1994), who found that Germany has higher

depreciation levels than France.

Although the figure Net income / Total assets (one-year) can be viewed as a profitability ratio, it should not
be interpreted as "Return on Capital" as interest expense is not added back to net income in the numerator.
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far behind in the median (1%) and the third quartile (4%). Spanish companies on the other
side show noticeably the highest profitability in the first quartile (1.3%) and in the median
(4.1%). For these two quartiles French companies are second best (0.4% and 3.4%
respectively) followed closely by German companies (0.2% and 3.3% respectively). In the
third quartile, German companies show a higher figure (9.1%) than their Spanish counterparts

(8.3%), closely followed by French firms (8.0%).

This order changes though when looking at the 10% percentile, ie the loss side.*
Spanish companies again show the best results, which means in this case a lower loss figure
slightly under 0% profitability. However, Italian companies show noticeably lower losses
(-3%) than their French and German counterparts.*’ French firms rank third with -6%, while

10% of German companies show the highest losses worse than -7% in terms of total assets.”!

4.2 95% percentile of the two-year losses distribution

The order of the four countries in the income distribution of industrial companies in
2002 is in general confirmed when looking at the 95% percentile of the two-year losses over
the time period from the mid-1990s until 2002.** However, over the time period 1987-2002,
several peculiarities are visible. First, the figure below clearly indicates that all countries show
very high losses in the recession phase in the early 1990s, resulting for all four countries in
the years 1992/93 being identified as a recession period in the five-step-approach to calculate

NWaR of section 1.5.

3 The 90% percentiles are not included in the study as they have no relevance for NWaR itself.

The order of these figures and the gap between them is relatively stable over the years, while fluctuating
naturally with the business cycle. This is also confirmed when separating the figure
Net income / Total assets into the distributions of Net income / Net turnover and Net turnover / Total assets.
Although the distribution of Net turnover / Total assets differs throughout the four countries (see Delbreil et
al (2000) pp. 20 and 59 for asset turnover figures), the profitability in terms of sales is similar to the figures
based on total assets.

The separation between the loss side and the quartiles is difficult to clarify. One explanation could be that
the risk profile of companies (as shown in the net income figures on the loss side) is higher in some
countries, but this might be rewarded on the profit side with higher amounts and vice versa. This could be an
explanation for the Italian figures. However, this cannot be confirmed with the figures of the other three
countries, with Spanish companies always having the best profitability. It is quite probable that institutional
and structural factors as well as differing accounting rules and practices lead to this outcome. Some of these
factors are described in the next sections.

As already noted, besides emphasising the income statement, the extreme values for each distribution might
be the basis for further studies by the working group.

As already noted in footnote 12, the stated percentages are changed to the opposite direction to emphasise
the risk included in losses.
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Figure 4.2: Two-year losses, 95% percentile, Manufacturing (NACE: D)
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The two-year losses of Spanish companies stand out conspicuously. While having by far
the highest losses in the recession period 1992/93 at more than —35% in terms of assets, the
results improve noticeably to around —5% ranking best of the four countries from the mid
1990s.*. One explanation for Spanish firms being so much affected by the crisis in the early
1990s might be that macroeconomic figures for Spain at this time were far from converging
with other countries in the European Union. Spain had a very high inflation rate and Spanish
rates of interest were much higher than, for example, the German or French ones. For this
reason the financial expenses had a very high weight in the income statement of highly
indebted Spanish companies in that crisis period causing higher losses. In the second part of
the 1990s, though, the Spanish economy started a catching-up process to converge with

s 44
European cconomies.

As already pointed out in section 4.1, Italian companies faced significantly lower two-

year losses from 1991/92 onwards than their German and French counterparts. From the mid-

# For the Spanish 90% figure on potential losses, the reported numbers are in fact small gains, ie 90% of all

Spanish companies record a profit in this time span.
See Benito et al (2004) pp. 7 and 18 for the effects of the decline in interest rates in the financial health of
Spanish firms.
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1990s, they average around -10%. The recession of 1992/93 had the lowest impact on losses
in Italy at —18.5%.

French companies faced two-year losses of around —23% in the recession period of the
early 1990s. From 1996/97 the 95% percentile of two-year losses of French companies
fluctuate between —15% to —20%.*> From the mid-1990s the French 95% percentile of two-
year losses shows almost the same parallel trend as the German one. However, German
companies faced higher losses than their French counterparts in the recession years in the
early 1990s peaking at —28%. The relatively high losses can be explained by the considerably

sharp recession, where German companies overreacted in the wake of German reunification.

The analysis of the 95% percentile of two-year losses is confirmed by the 90%

percentile showing identical results in the order of the four countries.

4.3 Net Worth at Risk and the unconditional average of two-year losses

As noted in the introduction, NWaR is defined as the amount of net losses that
companies may have to face, with a certain level of confidence, in a two-year severe negative
economic cycle. It represents a worst-case scenario and indicates the minimum "cushion" of
net worth necessary to absorb a potential loss a company may expect to incur in such a period

of time.

As indicated by Figure 4.2, the years 1992/1993 have been determined as a severe
recession period for all countries in the time span 1987-2002.* Figure 4.3 illustrates the
NWaR figures for the four countries. For the absolute amount, Spain has by far the highest
NWaR for both the 95% as well as the 90% level at —37.2% and -21.5% respectively. On a
95% level the Spanish NWaR figure is more than 10 percentage points higher NWaR figure
than in the following country, Germany at —26.2% (-14.9% on a 90% level). France and Italy
follow each at a 4 percentage points distance on a 95% level and a 3% gap each on a 90%
level. French companies face a potential loss of —22.5% (95% level of confidence) and —
11.7% respectively (90% level of confidence). Italian companies face the lowest potential
losses in a severe two-year recession. The minimum cushion of net worth they should have is

(-)18,5% on a 95% level and (—)8.8% on a 90% level of significance.

* French companies had the lowest losses in the late 1980s, but France drops finally in the order to the last

position together with Germany. This observed trend might be based on a bias as the French database has
expanded substantially in the past 15 years.

% This is unsurprising given the intensity of this recession at the beginning of the 1990s.
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Figure 4.3 also presents the unconditional average of two-year losses. These figures are

the average of all 95% and 90% percentiles of the two-year losses over the period 1987-2002.

They can be interpreted as the potential loss a company might face in the next two years on a

5% and 10% risk basis, independently of whether there is an economic downturn or not. For

the unconditional averages of two-year losses, the order is different. For both levels, Germany

has the highest average at —18.8% and —8.8% respectively. France follows with —15.6% and

-6.6%, then Spain at —14.5% and —5% respectively. Italy has also the lowest unconditional

average of two-year losses (-11.7% and —4.4%)).

Figure 4.3: Net Worth at Risk - Manufacturing (NACE: D)
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When interpreting the NWaR results some important points must be kept in mind. First,

NWaR is a worst-case scenario, a company might face a risk on its net worth only on a 5%

and 10% probability. Furthermore, the potential loss in a recession is dependent, firstly, on the

effect of the threatening recession; not every recession is as severe as the one in the early

1990s. In this respect, when comparing the NWaR figures across countries, the starkness of a

recession is dependent on institutional or country-specific factors which might well be

independent of the financial situation of the examined companies. Moreover, individual
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factors apply to each company in terms of whether it has to incur the potential loss in a
recession in the end, such as (non-)dependence on an important supplier, customer defaults,
prices of raw materials or flexibility in production facilities. Therefore, the NWaR figures
cannot be used for stating a probability function for default rates on individual companies; it

can only describe a part of the risk profile within a sector.

Spain has very high NWaR figures on both levels of significance. In comparison with
its high equity levels shown in section 3, the results suggest that Spanish companies need a
substantial equity cushion because they react very sensitively to a macroeconomic downturn.
In this respect NWaR could be seen as one variable explaining the amount of equity levels.
This reasoning is theoretically compelling, as high potential losses in recession periods should
surely be an incentive to bolster equity levels in good times. However, the Spanish figures
might be influenced by other factors and the hypothesis above should be viewed with caution.
The high Spanish NWaR figures are driven by the substantial effect of the recession period in
1992/93, as can be seen by the unconditional average of two-year losses. As Spain had very
high interest rates at the beginning of the 1990s, the volatility of the two-year losses of the
Spanish industry is probably linked to this specific situation and it is questionable whether

such high losses would occur again in a future crisis period.

Italy, on the other hand, has very low NWaR figures. Here, NWaR could also be used to
explain partially equity levels. As the potential losses in a severe recession period are rather
small, the cushion of equity for Italian companies does not have to be that large. French
companies, however, have a moderate NWaR figure, while having relatively high to moderate
equity levels. Nevertheless, the above reasoning does not apply to Germany, where high
NWaR figures are accompanied by low equity levels. Similarly to Spain, the German NWaR
figures are influenced by the relatively stark recession in the early 1990s in the wake of
German reunification. The corresponding high losses exert a bias on the German NWaR

figures.

The above discussion shows caution is advisable when analysing NWaR figures,
specifically across countries. Equity levels are only partially explained by potential losses, as
institutional factors and accounting differences also affect the amounts of net worth. Some of
these factors are discussed in the next section. Thus, the given results should be judged with
this institutional setting. To complement this approach, a cross-sectoral comparison within

each country is provided in section 4.6.
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4.4 Companies with net worth below NWaR

Comparing the NWaR figures with the equity levels of companies across the four

countries is straightforward. By subtracting the NWaR from the net worth of each company,

one can obtain the number of companies which have a equity level below NWaR and which

therefore do not possess enough equity in the worst-case scenario of NWaR.

Figure 4.4 below shows the percentage of companies with net worth below NWaR on a

95% level. In this figure Germany stands out with a very high figure in contrast to the other

countries. 61% of companies in 2001 would not have enough equity to cover a reasonably

expected two-year recession period. By contrast, French companies have been in the best

position since 1990 with, for example, a proportion of companies which have net worth below

NWaR of only 32% in 2002.*” Spain and Italy are in between these two countries at 46%.

This order is confirmed on the 90% level.

Figure 4.4: % of companies with net worth below NWaR (95%), Manufacturing (NACE: D)
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Although the percentage of companies with net worth below NWaR is a combination of

both the capitalisation (Net worth / Total assets) and the risk of potential losses in recession

47

tot

he improvement of net worth over the total period.

At the beginning of the period in 1987, French companies were only in a middle position. The change is due
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periods (NWaR)*, the high German result is mainly driven by the relatively small amount of
net worth German companies possess. Comparing Germany, for example, with France, it has
on average 10% less net worth (95% level), while the German NWaR figure is only 4%
higher. Nevertheless, NWaR illustrates that, in comparison with other countries, German
companies should enlarge their equity basis. This demand is raised by several other studies*

ISO

especially in the context of the discussion of Basel II"". The slight increase in the German

equity ratio in 2002 is a first step in this direction.

While Spanish companies are best equipped with net worth in general, from the
perspective of NWaR they lose their leading position because they might face very high
potential losses during a recession period. However, as already stated in the previous section,
the results are influenced by the high losses in the recession period 1992/93 and it is not
certain whether such big losses will recur. If the unconditional average of two-year losses

. . . 51
were considered, the results of Spanish companies are much more favourable.

As noted in the previous section, the Italian NWaR figures are very low, so the cushion
of equity for Italian companies does not have to be too large. This is confirmed when looking
at the percentage of companies with net worth below NWaR. Italy finds itself in a moderate

position compared with the other countries, although their Net Worth figures are very low.

French companies finally are best equipped with equity from a NWaR perspective. This
results from a good capitalisation of French companies as well as from moderate losses during
the recession period. This observation must not lead to the conclusion that French firms have
a minimal risk in meeting difficulties in an economic crisis. But given the concept of NWaR,
it indicates that this risk is lower than in the other three countries. Also, if the unconditional
average of two-year losses were considered, the situation of French companies would be less

favourable.

Net Worth at Risk is of notable interest because it can be viewed as one of the
determinants of capital structure. The examples of relatively high and low capitalisation
illustrate the function of net worth as guarantee capital, ie a protective "buffer" towards

company creditors. Nevertheless, caution should be exercised when comparing the reported

% As stated in section 4.3, the German NWaR figure is influenced by the strong recession in the wake of

German reunification, which might not be repeated to the same extent.
4 See Deutsche Bundesbank (2003), pp. 47 and 59.
% See KfW Bankengruppe (2004), p. 58.

' The difference between the % of companies with net worth below NWaR and the % of companies with net

worth below the unconditional average of two-year losses (or the average losses of a more recent period, eg
the last 5 years) could be examined explicitly in a supplemental study.
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figures above across countries. Given the very high percentage of German companies with net
worth below NWaR, one could conclude that more German companies bear the risk of
insolvency (either on a 5% or 10% level) than their Italian and Spanish counterparts and far
more than their French counterparts. This conclusion is questionable, as the figures can be

influenced by institutional differences, such as insolvency rules or accounting differences.

Some institutional differences have been already discussed in section 3. These
differences lead to different equity levels in the four countries observed. This includes the
degree of creditors’ legal protection, the hausbank relationship in Germany, the Italian banks
spreading their credit allocation, the use of pensions for financing or the dependence on loans
from group and associated companies.’> They all lead to different equity levels and
consequently influence NWaR. Eg in the case of the German hausbank relationship, a good

relationship with a creditor might substitute a part of the necessary equity cushion.

Another institutional difference in the four observed countries consists in differing
insolvency rules. For example, the reasons for the obligation to start insolvency proceedings
are very different. Besides illiquidity, which is the main criterion used in most insolvency
rules, the relevant criterion for the NWaR-study would be over-indebtedness, usually defined
as liabilities exceeding assets, resulting in negative net worth. However, over-indebtedness in
insolvency rules is only used in Germany and only for corporations.” In the other three
countries, over-indebtedness is not an insolvency reason per se. Instead, other — in some
cases, similar - criteria are used. Subsequently, the relevance of the reported NWaR figures in
the four countries differs. Nevertheless, companies with negative net worth generally face the
risk of getting into insolvency sooner or later. Therefore the reported NWaR figures still bear

noteworthy substance.

Furthermore, in the German case of over-indebtedness the strict recognition and
valuation rules of accounting principles no longer apply. In a specially compiled balance
sheet, assets and liabilities can be accounted based on liquidation values or on a going-
concern prospect. Hidden reserves can be shown. This means, for example, that land and
buildings can be accounted higher than the historical cost. The same is true of immaterial

assets, such as not-acquired or in-house made patents. In addition, internally generated

2 . . .
> The dependence, for example, of some German companies on loans from group and associated companies

has been shown in the earlier studies, see Delbreil et al (1997) pp. 44-45 and Delbreil et al (2000) pp. 14-16.
In this respect, belonging to a group might help a company to operate with lower equity in terms of NWaR.
If it faces high losses in a recession period, the group might provide the company with new capital.
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goodwill can be recognised. On the liabilities side, debts against partners can be viewed as
equity if a subordinated claim is levied. If all companies were to set up this special compiled
balance sheet, net worth would be higher by nature than in the traditional accounting
figures.” Thus, it is probable that fewer German companies are bearing the risk of loosing
their net worth than the reported percentage of companies with net worth below NWaR. One
argument supporting this reasoning can be derived by the rather mysterious ratio of
companies with negative net worth before subtracting NWaR, which is highest in Germany
(see data tables in Annex A). Throughout the period of 1987-2002, on average 7% of the
accounted German companies have negative net worth.”> The majority of these companies do
not go bankrupt but survive several years, some of them turning into positive net worth again.
It seems that they have enough hidden reserves to cover the reported negative net worth and

do not have to file for insolvency.

The influence of accounting principles in the four countries on the NWaR results is
difficult to measure. The different interpretations of the prudence principle with respect to
asset and liability recognition and measurement, which determine the size of total assets - the
denominator of NWaR as well as the levels of net worth - are particularly important. The fact
that the regulations on this matter are stricter in Germany than in other countries might be
influencing the results obtained: the value of total assets will tend to be lower in Germany
and, therefore, the NWaR measure will be greater. This might help to explain why the biggest
value of the unconditional NWaR is that of Germany (see Figure 4.3).%

4.5 Results for large companies with turnover more than €50m

Studying Net Worth at Risk by size, large companies with a turnover of more than

€50m diverge in some countries in a significant way from the broader sample of

3 Over-indebtedness as the sole reason for starting insolvency proceedings is rare in Germany (2.4% in 2002,

1.1% in 2004). Over-indebtedness together with illiquidity is stated as a reason in approximately 30% of all

insolvencies. Illiquidity alone prevails with approximately 60%-70%. See Angele (2005) p. 342.

3 Although companies in trouble tend to liquidate such hidden reserves, see GroB (2003) p. 130. The worst

case is when companies in trouble can dissolve their hidden reserves "secretly". From the perspective of
analysing financial statements, the rather exaggerated interpretation of the prudence principle in Germany as

well as the influence of taxes on accounting figures are very problematic.

> This figure is not due to the rather conservative definition of equity in this study. Without deductions from

equity 6% of German companies in this sample still have negative net worth.

% 1In fact, if the ratio Turnover/Total Assets is analysed, there are significant differences between the countries.

Assuming that revenue recognition rules should not differ too much in the four countries, this would lead to
the conclusion that asset and liability recognition and measurement rules have a significant influence on the
value of total assets. For the same reason, this could partly explain why the distribution of net income in
relation to total assets in section 4.1 has a higher range in Germany. However, if turnover is used as a
denominator to analyse net income, similar differences between the four countries can be found (see
footnote 40).
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manufacturing companies analysed so far. As discussed in section 3, there are noticeable
differences in the level of net worth for large companies, the differences are even more
pronounced when comparing NWaR figures and even behave differently in the four countries.

The 95% levels of two-year losses of large companies are illustrated in Figure 4.5.

Figure 4.5: Two-year losses, 95% percentile, Large companies with turnover > €50m of
Manufacturing (NACE: D)
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The trend of French large corporations confirms the trend in total manufacturing in
France. However, at the end of the period and in contrast to the beginning of the period, large
companies have losses slightly higher than in the other countries (22% in France compared

with 19% in Germany, 15% in Italy and 9% in Spain for 2001/02).

German large companies show continuously smaller losses than the broader sample in
all periods except for the recession years with their figures improved up to 3%, while in the

recession years in the early 1990s the losses are 1% higher.

By contrast, in Italy and particularly in Spain, large companies behave worse than the
bigger sample including medium companies. Italian big firms show higher losses than the
total sample in each year of mostly between 3% and 4%, the gap increasing in the recession

period by almost 8%, where Italian large companies seem to accumulate the greatest losses.

In Spain also, large companies show higher losses than the total sample, but the

differences in losses is even greater than in Italy. The average difference between the two
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samples amounts to 6% — -20.5% for large companies compared with -14.5% for companies
with turnover more than €5m — the difference peaking in the recession periods in the early
1990s at almost 20 percentage points: the 95% percentile of the two-year losses in 1992/93

amounts to 50% of total assets.

Consequently, NWaR levels are different for large companies (see Figure 4.6
comparing the 95% figures). In France and in Germany the level of NWaR is more or less the
same in the two samples, while in Italy and in Spain the NWaR figures are significantly

WOTISE.

Figure 4.6: Net Worth at Risk 95%, Large companies with turnover > €50m of Manufacturing
(NACE: D)
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The combined effects of net worth levels and NWaR produce a situation where
companies with net worth below NWaR are very different from the broader sample of total
industry, especially because of the worse performances of Spanish and Italian large

companies (see Figure 4.7 for 95% figures).

44



Figure 4.7: % of companies with net worth below NWaR (95%), Large companies with
turnover > €50m of Manufacturing (NACE: D)
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French large companies show the lowest figures of companies with net worth below
NWaR in the time period as a whole; the gap between them and the other countries is more
than 20% in almost every year. In the other three countries, the percentage of companies with
net worth below NWaR is very similar: they are included in the band between 50% and 65%,

except in Spain where the figure reaches 70% in the recession period.

Comparing large companies in each country with the broader sample it is noticeable that
French and German large companies are better equipped with equity in terms of NWaR: the
figure is more or less 10% lower, except for French companies in the last years of the time
period when the two figures are more or less the same (in 2002 33.4% for large companies
compared with 31.8%). The improvement in the figure for German large companies is due to
the fact that large companies are much more capitalised than other companies (6% to 7%
better, see section 3). The situation of Italy and Spain is the opposite: large companies rank
worse and the difference amounts to more than 10 percentage points in Italy and 15

percentage points in Spain.
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4.6 Results for sub-sectors of manufacturing

Because of the influence of institutional factors and also since there are differences in
the composition of the manufacturing sectors of the countries involved, this section provides
the NWaR results from some of the sub-sectors of manufacturing.”” The composition of the

. . . . 58
manufacturing sector by the chosen sub-sectors is shown in section 2.2.

When comparing the NWaR results across countries, the hierarchy in the ranking for all
sectors is generally the same as for total manufacturing. The percentage of companies with net
worth below NWaR is lowest in France and highest in Germany with Spain and Italy in a
middle position for almost all sectors.® This supports the assumption stated above that
institutional factors in the four countries have a big influence on the NWaR results®.
Otherwise, sectoral differences - which can be seen frequently in national analyses - would be

more apparent across the four countries.

For this reason, sectors are analysed in this study country by country.’’ The following
sub-sections show that in each country the percentage of firms with inadequate capital is
highest in the following sectors: Manufacture of Pulp, Paper and Paper Products, Publishing
and Printing (DE), Manufacture of Machinery and Equipment (DK) and Manufacture of
Electrical and Optical Equipment (DL). By contrast, the sectors Manufacture of Food
Products, Beverages and Tobacco (DA) - to a lesser extent for Italy - and Manufacture of
Chemicals, Chemical Products and Man-made Fibres, Rubber and Plastic Products (DG+DH)
belong to the best capitalised sectors in terms of NWaR.

NWaR, ie the amount of potential losses during a recession period often explains the
good or bad ranking of a sector within a country. This is the case for the sectors DK and DL

where NWAR is very important but also for the sector DA where NWaR is low.

" The NWaR analysis can be applied at the sub-sector levels only if the number of observations in each sub-

sector is sufficient. Therefore, if not enough data was available for a sub-sector, the latter was grouped with

a neighbouring one.

*  The following results might be influenced by the different composition of the samples. However, such

effects are difficult to identify and should nonetheless not limit the general conclusions of the study.

% This is noticeable especially in the most recent years of the analysed period. At the beginning of the period

there are some differences due to shifts in the equity levels in some countries. From the figures on the
following tables, which are based on averages over the total period, it was therefore possible to obtain
different rankings across countries. See also the figures presented in Annex B which provide averages for

the last 5 years.

8 As well as on financial statements statistics in general.

To evaluate the different figures, averages over the whole periods from 1987-2002 are illustrated in the
following tables: median and 1% quartile of Net worth / Total assets, two-year losses, and Percentage of
companies with inadequate capital, but naturally not for NWaR. We used the 90% figures to exclude the
possibility of a lower number of observations influencing the results through extreme values at the end of
tail of the income distribution.
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Sector results of NWaR figures (average over all years) and ranking
of sectors in each country

Table 4.1: Median of Net Worth / Total Assets

DA DB,DC DE DG,DH DJ DK DL D
France 26.9 34.0 27.0 315 284 27.9 28.8 29.0
Order 7 1 6 2 4 5 3 NA
Germany 19.6 18.9 17.5 21.7 18.7 17.9 204 19.1
Order 3 4 7 1 5 6 2 NA
Italy 20.6 19.3 19.8 234 20.9 19.1 19.8 20.6
Order 3 6 4 1 2 7 5 NA
Spain 40.7 38.3 39.9 44.0 36.4 37.9 36.2 39.8
Order 2 4 3 1 6 5 7 NA
Table 4.2: 25%-quartile of Net Worth / Total Assets

DA DB,DC DE DG,DH DJ DK DL D
France 14.6 194 13.3 18.0 16.7 15.7 15.1 16.2
Order 6 1 7 2 3 4 5 NA
Germany 8.4 8.6 6.8 10.0 8.4 8.4 8.7 8.4
Order 6 3 7 1 5 4 2 NA
Italy 10.7 104 9.5 12.3 11.1 9.6 9.7 10.7
Order 3 4 7 1 2 6 5 NA
Spain 23.9 234 22.2 28.4 20.0 23.3 214 234
Order 2 3 5 1 7 4 6 NA
Table 4.3: Two-year losses, 90% level

DA DB,DC DE DG,DH DJ DK DL D
France -4.8 -8.2 -8.8 -6.1 -5.1 -6.3 -10.1 -6.5
Order 1 5 6 3 2 4 7 NA
Germany -6.3 -11.0 -10.1 -7.6 -7.7 -9.6 -11.4 -8.8
Order 1 6 5 2 3 4 7 NA
Italy -5.2 -4.0 -5.7 -4.9 -3.8 -3.4 -6.1 -4.4
Order 5 3 6 4 2 1 7 NA
Spain -2.1 -3.9 -5.8 -4.5 -8.9 -8.2 -10.8 -5.0
Order 1 2 4 3 6 5 7 NA
Legend

D: Manufacturing

DA: Manufacture of Food Products and Beverages
DB+DC: Manufacture of Textiles and Textile Products,
Manufacture of Leather and Leather Products

DE: Manufacture of Pulp, Paper and Paper Products; Publishing and Printing

DG+DH: Manufacture of Chemicals, Chemical Products and Man-made Fibres,

Manufacture of Rubber and Plastic Products
DJ: Manufacture of Basic Metals and Fabricated Metal Products
DK: Manufacture of Machinery and Equipment

DL: Manufacture of Electrical and Optical Equipment
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Table 4.4: Net Worth at Risk (NWaR 90%), 90% level

DA DB,DC DE DG,DH DJ DK DL D
France -6.5 -12.8 -12.8 -10.1 -13.0 -16.4 -16.8( -11.7
Order 1 4 3 2 5 6 7 NA
Germany -11.8 -16.9 -17.9 -12.6 -15.3 -19.2 -18.7 -14.9
Order 1 4 5 2 3 7 6 NA
Italy -7.2 -5.6 -7.4 -6.7 -8.0 -8.2 -10.2 -8.8
Order 3 1 4 2 5 6 7 NA
Spain -1.0 -14.5 -30.9 -12.1 -20.7 -38.4 -39.9( -21.6
Order 1 3 5 2 4 6 7 NA
Table 4.5: Percentage of companies with inadequate capital, 90% level

DA DB,DC DE DG,DH DJ DK DL D
France 11.9 16.1 24.2 13.4 18.4 271 28.1 17.7
Order 1 3 5 2 4 6 7 NA
Germany 33.2 45.9 51.1 30.7 421 52.8 46.5| 40.7
Order 2 4 6 1 3 7 5 NA
Italy 17.5 13.2 20.1 13.8 17.2 21.4 26.2] 205
Order 4 1 5 2 3 6 7 NA
Spain 3.0 12.8 37.8 9.0 26.1 51.4 56.3] 22.5
Order 1 3 5 2 4 6 7 NA

4.6.1 Sub-sectors of manufacturing in France

In France, according to the concept of Net Worth at Risk used in this study, the sector
Manufacture of Electrical and Optical Equipment (DL) appears to be the sector with the
highest percentage of risky companies. Actually, the percentage of companies whose net
equity is not adequate to cope with two consecutive recession years is 28.1%, on the 90%

level whereas it is 17.7% throughout manufacturing.

This relatively unfavourable position is not due to a limited amount of net equity (the
ratio Net worth / Total assets reaches 28.8% on average over the whole period) that is to say
almost the same percentage as in manufacturing, 29%. It stems from the high losses incurred
during the recession period (NWaR) which reach, on the 90% level, 16.8% of the total assets

compared with 11.7% throughout manufacturing.

Companies in this sector incur higher losses not only in recession years but also over the
whole period, since the unconditional average of losses incurred by 10% of companies is
about 4 percentage points higher than in manufacturing. Nevertheless, the median and the
third quartile of the ratio Net income / Total assets are quite similar or even higher than those

observed in manufacturing.

In fact, the manufacture of electrical and optical equipment is a very heterogeneous

sector. This heterogeneity might influence the high proportion of companies which might face
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serious difficulties in a recession period, and no hasty conclusions should be drawn from

these observations.

The sector Manufacture of Machinery and Equipment (DK) and the Manufacture of
Pulp, Paper and Paper Products, Publishing and Printing (DE) can also be considered as
fragile sectors. Indeed, the percentage of companies whose net equity is not adequate for them
to cope with two consecutive slowdown years is 27.1% and 24.8% respectively on the 90%

level.

The net income of companies belonging to sector DK is particularly low in recession
periods since the amount of NWaR is nearly 5 points higher than in manufacturing, whereas
the average loss on the whole period is nearly the same (around 25.5%). The unfavourable
situation of sector DE seems to be linked to the inadequate level of net equity rather than to
the losses incurred in a recession period which remain equivalent to those incurred in the
whole manufacturing (the first quartile of the ratio Net worth / Total assets of sector DE is on

average three points lower).

Because of the small losses incurred in a recession period (6.5% of total assets) the
Manufacture of Food Products, Beverages and Tobacco (DA) is the sector in which the
percentage of firms unable to cope with a two-year slowdown period is lowest at 11.9%. This
relatively low level of losses, which can also be observed when studying the unconditional
average of losses in the whole period, may also explain - at least partly- why companies in
this sector are not prompted to increase their net-equity whose amount is the lowest in

manufacturing.

The Manufacture of Chemicals, Chemical Products and Man-made Fibres, Rubber and
Plastic Products (DG+DH) also appears in a favourable position with a proportion of firms
with inadequate capital limited to 13.4% (90% level). The small losses incurred during a
recession period (linked, anyway, to relatively low losses over the whole period), but also the

quite good capitalisation of firms, explain this situation.

4.6.2 Sub-sectors of manufacturing in Germany

In Germany, similarly to the other countries, the sector Manufacture of Food Products,
Beverages and Tobacco (DA) as well as the sector Manufacture of Chemicals, Chemical
Products and Man-made Fibres, Rubber and Plastic Products (DG+DH) are best capitalised in
terms of NWaR with only 33.2% and 30.7% of companies with inadequate capital

respectively on a 90% level.
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Also much like the other countries, the sectors DL (Manufacture of Electrical and
Optical Equipment), DE (Manufacture of Pulp, Paper and Paper Products, Publishing and
Printing) and DK (Manufacture of Machinery and Equipment) show rather poor figures in
terms of NWaR with a percentage of companies with inadequate capital high as 46.5%, 51.1%
and 52.8% respectively on a 90% level.

The inferior result of the sectors DE and DK is, on the one hand, caused by relatively
low net worth figures. In the case of the important machinery sector (DK), a relative high
NWaR figure adds to being one of the worst sectors. The sector DL, on the other hand, is
relatively well-capitalised but shows a high NWaR figure leading to a high percentage of

companies with inadequate capital.

The prime result of the sector DG, DH is caused by both a very good capitalisation and
a good NWaR figure. On the other hand, the good ranking of the food sector (DA) is
primarily due to the best NWaR figure.® This is noteworthy because when analysing the
quartiles of the one-year distribution of Net income / Total assets, the food sector shows the

worst results.

Two of the sectors have been further separated: DG, DH into DG (Manufacture of
Chemicals, Chemical Products and Man-made Fibres) and DH (Manufacture of Rubber and
Plastic Products) as well as the sector DE into the sectors 21 (Manufacture of Pulp, Paper and

Paper Products) and 22 (Publishing, Printing and Reproduction of Recorded Media).”*

The separation of the sector DG, DH shows significant differences in the levels of net
worth. The chemical companies are far better capitalised, for example, the median of Net
worth / Total assets is more than 5% higher. If compared separately, the sector DG has the
best equity levels over all sectors analysed while DH is only average. The sector DG also
shows better figures in the two-year losses occurred over the whole period (90%). However,
in the recession period 1992/93 the sector DG surprisingly has a 7% higher NWaR figure. The
companies in sector DG seem to react therefore more sensitively to the recession than the
ones in sector DH. The lower NWaR figure of the sector DH is responsible for the better
figures regarding the percentage of companies with inadequate capital. Nevertheless, it is
important to note that, owing to the high levels of net worth, the sector DG still shows very

good figures.

62
63

Before the separation of DG, DH. After this separation the food sector is second following DG (chemicals).
A separation of the sector DL would also have been favourable but was not performed because not enough
observations were available for separation in the four respective sub-sectors.
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The separation of the sector DE shows significant differences in the levels of net worth,
too. The companies manufacturing pulp and paper products (sector 21) are far better
capitalised; the median of Net worth / Total assets is more than 6% higher than in publishing
and printing (sector 22). Compared with the other sectors analysed, sector 21 ranks second in
the level of net worth. The pulp & paper sector shows also better figures in the two-year
losses that occurred over the whole period (90%), which belongs to the midfield for this
figure compared with other sectors. This results in an average position for the figure
percentage of companies with inadequate capital. By contrast, the publishing and printing
companies are worst capitalised in terms of NWaR than all other sectors. This results not only

from the worst equity level but also from a poor NWaR figure.

When comparing the NWaR results of the German sectors with alternative figures
trying to reflect the risk in a sector, for example, figures based on credit risk estimates, the
ranking and order is confirmed for most sectors. Consistently, in the following sectors in
which there is no confirmation, the figures are mainly influenced by the results of NWaR, ie
relatively high two-year losses in the 10% percentile of Net income/Total assets in a

recession period.

« The food sector (DA) has a very good figure of NWaR which produces good NWaR
results despite low equity levels. As mentioned above, the good NWaR figure contrasts,
for example, with the median of Net income / Total assets, which is inferior in comparison

with all other sectors.

« The pulp and paper sector (21), on the other hand, has very high equity levels. Despite
this, the sector is only in the midfield regarding the percentage of companies with
inadequate capital caused by the average NWaR figure. Also, for this sector the median of

Net income / Total assets belongs to the upper average in comparison with other sectors.

« The electrical and optical equipment sector (DL) does have relatively high equity levels as
well as NWaR figures, which produces poor figures regarding the capitalisation in terms
of NWaR. The median of Net income / Total assets, by contrast, instead is upper average

in comparison with other sectors.

In conclusion, the NWaR results of the three sectors DA, 21 and DL show that in
general NWaR can bear additional insight in the analysis regarding sectoral risk. This
additional insight is grounded as the tail of the net income distribution in a recession period is

analysed (the 10% percentile of Net income / Total assets in two years).
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4.6.3 Sub-sectors of manufacturing in Italy

The results of Net Worth at Risk for Italian sectors are similar to the results of the other
countries even if, particularly in the sectors with fewer risks, there are some significant

differences.

In comparison with the average of the total manufacturing — 20.5% of companies with
inadequate net equity at 90% level, included between 11.1% in 1987 and 25% in 1999 — the
Italian sectors that seems to have the worst performances are the sector Manufacture of
Electrical and Optical Equipment (DL) and the sector Manufacture of Machinery and
Equipment (DK).

The companies belonging to sector DL show the worst results in terms of NWaR: the
26.2% of the companies — average all over the years at 90% level — shows an inadequate net

equity, the worst of the sectors compared in the study.

The electrical sector is the worst in the period as a whole: the percentage of companies
at risk is 14.3% at the beginning of the period and grows to 32% in 1999, the worst year for
the sector. The rank does not improve when studying the percentage of companies with
inadequate capital at 95% level. In fact, more than 50% of electrical companies show

inadequate capital.

The reasons for the last ranking of the DL sector are the higher losses companies in the
electrical sector have: they are the worst in the recession periods —losses of 10.2% in terms of
total assets at the beginning of the 1990s compared with 8.8% of total manufacturing — and
over the whole period: on average the level of the losses is 6.1% and 4.4% of total assets at a
90% level. By contrast, net worth of the electrical companies is similar to the equity of total
manufacturing - the median of NW/TA is 19.8% compared with 20.6% and the 1% quartile
reaches 9.7% compared with 10.7% - but the great amount of losses considerably reduces the

value of equity.

Also, the sector Manufacture of Machinery and Equipment (DK) shows results worse
than the ones the total manufacturing faces: the percentage of companies with insufficient
capital is 21.4% at the 90% level and almost 50% at the 95% level. In this case the reasons for
the ranking are opposite to those for the sector DL: the potential losses are not very high but
the level of equity is the worst observed. In the whole period the average of the two-year
losses is 3.4% of total assets (90%), 1 percentage point less than the average of manufacturing

industry (4.4%) but the median of Net worth on Total assets is the worst of the sectors —
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19.1% compared with 20.6% for total manufacturing — and the 1* quartile shows 1 percentage

point less, 9.6% compared with 10.7%.

The sectors that seem to be well equipped are the Manufacture of Textiles and Leather
(DB+DC) and the Manufacture of Chemical Products and Man-made Fibres, Rubber and
Plastic Products (DG+DH). At the 90% level only 13% of the companies belonging to these
sectors show inadequate capital, 13.2% for DB+DC and 13.7% for DG+DH respectively

compared with 20.5% of total manufacturing.

The textile sector is the best in each level of confidence and the reason for this is the
low level of losses: less than 4% (90%) on average over all years and less than 8% in the
period of the worst recession. The small losses allow the companies of this sector to get a low
capitalisation. In fact, the median of net worth is one of the lowest observed: only 19.3% as

against 20.6% of total manufacturing.

The NWAR results of the chemical and rubber sector are second among the analysed
sectors due to an excellent capitalization, the best of the manufacturing sectors: the median is
23.4% and the 1% quartile is 12.3%. The high level of equity makes it possible to combat the

considerable losses sustained by the companies of the sector.

The characteristics of Italian manufacturing and the composition of the Italian database
lead to a deeper analysis of some sectors, splitting the chemical and rubber sectors and the
paper sector, and adding some other sectors, the car and truck manufacturing sector and non-

metal sector, which are not analysed throughout all countries in the study:

« The sector Manufacture of Transport Equipment (DM) has not been included in the
sectoral analysis of this study because of its insufficient representativeness (less than 500
companies in 2000, the 2.5% of total manufacturing), but the results of this sector are
worse than all the sectors considered and influence the result for total manufacturing: the
percentage of companies with inadequate capital exceed 35% (90% level) and 55% (95%
level) in the last 5 years. The car and truck manufacturing companies account for some of

the highest two-year losses and almost 13% of NWaR.

« The sector Manufacture of Other Non-Metallic Mineral Products (DI) has been omitted
from the study for the same reason as the DM sector: in the Italian database fewer than
1,000 companies belong to the sector. The results of the sector are, in contrast to the DM
sector, very good: on average only 11.3% of the companies show an inadequate capital at

the 90% level.
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« The sector DE has been further separated: first, the companies manufacturing pulp and
paper products (sector 21), fewer than 500 in the database, and, second, the publishing
companies (sector 22), almost 500 companies included in the database in the most recent
years. The results of the two sub-sectors are opposite to each other. The publishing
companies rank the worst of the sample and are very similar to the results of the DM
sector: NWaR is more than 11% at the 90% level and almost 40% of companies with
inadequate capital in the last 5 years (even 65% at the 95% level) because of the lowest
level of net equity and a large amount of accounted losses. By contrast, the paper sector
belongs to the best sectors with NWAR less than 5.5% at the 90% level and only 11.3% of

companies with inadequate capital.

« Upon close examination of the sector chemical and rubber; the prime level of NWAR
depends on the excellent results of the rubber companies. The NWaR is around 4% and
the percentage of the companies with negative capital (90%) is less than 10%, the best of
manufacturing sector. The result derives from the level of two-year losses that are on

average 3% of total assets.

4.6.4 Sub-sectors of manufacturing in Spain

As the Spanish samples used to analyse sectors are relatively small in some cases, some
conclusions can be affected by the number of observations. Nevertheless, comparisons made

with other sources generally confirm the results of the NWaR study for sectors.

Similarly to other countries, the sector DA (Manufacture of Food Products, Beverages
and Tobacco) is clearly the best in all aspects. It is a sector well-capitalised with a high level
of net worth over total assets. The average of two-year losses over the whole period is the
lowest in comparison with other sectors. NWaR or the average of losses in two consecutive
recession periods is also much reduced at only -0.99% at the 90% level. In consequence, the
percentage of companies with inadequate capital to face up two consecutive recession periods
at 90% level is very low with only 3% on average over all years. In Spain, sectors of final

consumption, such as DA, are not affected in recession periods.

Other sectors in a good position are DG+DH (Chemical + Rubber) and DB+DC (Textile
+ Leather) with better figures than those of the manufacturing sector as a whole. Thus, the
average of two-year losses for all the years at 90% level is -3.9% and -4.5% respectively,
lower than -5.0% for manufacturing. Figures for NWaR are also good results with -12.1% and

-14.4% respectively (around 10 and 7 percentage points less than manufacturing). Lastly, the
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percentage of companies whose net worth is not adequate to face up two consecutive

recession period at 90% level shows optimistic numbers with only 9% and 12.8%.

By contrast, figures prove that the sectors DK (Machinery) and DL (Electrical) are the
riskiest sectors of manufacturing as a whole. DL has the lowest ratio of net worth over total
assets in median, probably due to accumulated losses, having highest losses not only in
recession years (conditional losses, NWaR) but also on average over all years (unconditional
losses), and, finally, the biggest percentage of companies with inadequate capital to face up a
two-consecutive slowdown years at 90% level, with 56.3% (on the 95% level the sector DK is

worst with 89.2% of the companies with inadequate capital).
Sectors DE (Paper) and DJ (Metal) are in an intermediate position.

When comparing the NWaR results of the Spanish sectors with a “default rate” obtained
from an external source (CIR), sectors DK and DL are also the riskiest ones with the highest

default rate.**

#  See Corcostegui et al (2003) pp. 6-7.
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Summary and conclusion

In this paper, we have developed the idea of Net Worth at Risk (NWaR). It is defined as
the amount of potential losses companies may have to face, with a certain level of confidence,
in a strong two-year economic downturn. It represents a worst-case scenario and indicates the
minimum capital a firm must possess if it is to absorb losses that may occur in its business

sector during such a period.

NWaR was computed in this study for the manufacturing sectors of France, Germany,
Italy and Spain. As a first step, we analysed the capitalisation of manufacturing companies in
the four countries. The results confirmed those presented in the two earlier studies of the
group as equity ratios differ to a great extent from one country to another. Spanish firms have
indisputably the largest own funds. Italian and German companies appear, by contrast,

relatively undercapitalized and French firms are in an intermediary position.

In the second step, we focused on NWaR and compared the capitalisation of firms with
their potential losses during economic downturns. We found that Spanish companies while
having the highest NWaR, as they have been strongly affected by the recession of the early
1990s, are in a middle position when comparing the number of firms at risk of not possessing
enough net worth to cover their losses. This result can be explained by the very high equity
levels of Spanish companies. Yet, in the early 1990s Spain had a special economic situation

and it is questionable whether such high losses would recur in a future crisis period.

Similarly to Spain but to a lesser extent, German companies have relatively high NWaR
over the period. However, they do not hold a large amount of equity. In consequence, the
proportion of German firms which, with a 5% or 10% level of risk, would not survive a two-
year recession period is rather high. This result is influenced by the strong recession in the
wake of German reunification, which might not be repeated in the future. It nevertheless

suggests that German companies should increase their net worth.

Conversely, French companies have a moderate NWaR figure and are very well
equipped with equity. This leads to France having the lowest proportion of companies at risk

of not resisting a two-year recession period across the four countries compared.

Finally, Italian firms have a low NWaR figure as well as low equity levels and are
consequently also in an intermediary position when considering the percentage of firms which

would not resist a two-year downturn.
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Besides the comparisons across countries, we carry out an analysis of size and business
sector effects. The results from large companies differ substantially from those obtained on
the total sample, both for the net worth figures and for NWaR. On the one hand, German large
firms have slightly higher NWaR but appear to be more likely to overcome a two-year
recession as their capital base is stronger. On the other hand, Italian and especially Spanish
companies have significantly higher NWaR than their smaller counterparts, which leads to a

higher proportion of them being at risk of not resisting an economic slowdown.

The analysis of business sector highlights, in each country, important differences from
one sector to the other. While the sectors manufacturing food and chemicals and rubber are
relatively good equipped with net worth in terms of NWaR, the sectors in the paper and

printing, machinery and electrical and optical business are not.

The results of this study suggests that Net Worth at Risk can be of interest in explaining,
at least partially, the capital structure of companies. In Spain and Italy, for instance, high and
low capitalisation respectively can be seen as an illustration of the function of net worth as a
protective "buffer" towards company creditors. In Italy, for example, a potential loss in a
severe recession period is rather small; the cushion of equity for Italian companies does not

have to be too large.

Nevertheless, in the framework of this international study, the results obtained have to
be interpreted with caution. For instance some results suggest that French companies in
general seem to be more able to resist to a two years downturn than their German
counterparts. However this conclusion deserves to be qualified considering different
institutional factors in the four countries, such as differences in tax systems, the degree of
legal protection of creditors, the banking systems in each country or the accounting regimes.
A deeper analysis of these points would be of interest and could be undertaken in a

supplemental study.

Finally, the findings allow the conclusion that the concept of Net Worth at Risk, which
can be implemented on an empirical basis by using the data provided by the balance sheet
data offices, is an additional and helpful tool for studying the risk to which a company is
exposed in its sector, ie explaining the risk profile of specific sectors. This becomes clear

when comparing the NWaR results across sectors of a specific country.
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Annex A: Data tables

France Page
D: Manufacturing (>= €5m) 59
D: Manufacturing, large companies (>= €50m) 60
DA: Manufacture of Food Products and Beverages (>=€5m) 61
DB+DC: Manufacture of Textiles and Textile Products, Manufacture of Leather and 62
Leather Products (>= €5m)

DE: Manufacture of Pulp, Paper and Paper Products; Publishing and Printing (>= €5m) 63
DG+DH: Manufacture of Chemicals, Chemical Products and Man-made Fibres, 64
Manufacture of Rubber and Plastic Products (>= €5m)

DJ: Manufacture of Basic Metals and Fabricated Metal Products (>= €5m) 65
DK: Manufacture of Machinery and Equipment (>= €5m) 66
DL: Manufacture of Electrical and Optical Equipment (>= €5m) 67
Germany

D: Manufacturing (>= €5m) 68
D: Manufacturing, large companies (>= €50m) 69
DA: Manufacture of Food Products and Beverages (>=€5m) 70
DB+DC: Manufacture of Textiles and Textile Products, Manufacture of Leather and 71
Leather Products (>= €5m)

DE: Manufacture of Pulp, Paper and Paper Products; Publishing and Printing (>= €5m) 72
21: Manufacture of Pulp, Paper and Paper Products (>= €5m) 73
22: Publishing, Printing and Reproduction of Recorded Media (>= €5m) 74
DG+DH: Manufacture of Chemicals, Chemical Products and Man-made Fibres, 75
Manufacture of Rubber and Plastic Products (>= €5m)

DG: Manufacture of Chemicals, Chemical Products and Man-made Fibres (>= €5m) 76
DH: Manufacture of Rubber and Plastic Products (>= €5m) 77
DJ: Manufacture of Basic Metals and Fabricated Metal Products (>=€5m) 78
DK: Manufacture of Machinery and Equipment (>= €5m) 79
DL: Manufacture of Electrical and Optical Equipment (>= €5m) 80
Italy

D: Manufacturing (>= €5m) 81
D: Manufacturing, large companies (>= €50m) 82
DA: Manufacture of Food Products and Beverages (>= €5m) 83
DB+DC: Manufacture of Textiles and Textile Products, Manufacture of Leather and 84
Leather Products (>= €5m)

DE: Manufacture of Pulp, Paper and Paper Products; Publishing and Printing (>= €5m) 85
21: Manufacture of Pulp, Paper and Paper Products (>=€5m) 86
22: Publishing, Printing and Reproduction of Recorded Media (>= €5m) 87
DG+DH: Manufacture of Chemicals, Chemical Products and Man-made Fibres, 88
Manufacture of Rubber and Plastic Products (>=€5m)

DG: Manufacture of Chemicals, Chemical Products and Man-made Fibres (>= €5m) 89
DH: Manufacture of Rubber and Plastic Products (>= €5m) 90
DJ: Manufacture of Basic Metals and Fabricated Metal Products (>= €5m) 91
DK: Manufacture of Machinery and Equipment (>= €5m) 92
DL: Manufacture of Electrical and Optical Equipment (>= €5m) 93
Spain

D: Manufacturing (>= €5m) 94
D: Manufacturing, large companies (>= €50m) 95
DA: Manufacture of Food Products and Beverages (>= €5m) 96
DB+DC: Manufacture of Textiles and Textile Products, Manufacture of Leather and 97
Leather Products (>= €5m)

DE: Manufacture of Pulp, Paper and Paper Products; Publishing and Printing (>= €5m) 98
DG+DH: Manufacture of Chemicals, Chemical Products and Man-made Fibres, 99
Manufacture of Rubber and Plastic Products (>=€5m)

DJ: Manufacture of Basic Metals and Fabricated Metal Products (>=€5m) 100
DK: Manufacture of Machinery and Equipment (>= €5m) 101
DL: Manufacture of Electrical and Optical Equipment (>= €5m) 102
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Annex B: NWaR sector results - average over the last 5 years

Median of Net Worth / Total Assets

DA DB,DC DE DG,DH DJ DK DL D
France 29.7 37.9 29.2 329 30.4 30.2 30.2 31.1
Order 6 1 7 2 3 4 5 NA
Germany 18.5 22.7 17.4 23.1 20.1 19.9 21.5 20.3
Order 6 2 7 1 4 5 3 NA
Italy 18.7 18.6 19.9 23.1 20.4 19.3 19.5 19.9
Order 6 7 3 1 2 5 4 NA
Spain 41.8 37.6 41.6 43.9 36.5 40.9 36.8 39.9
Order 2 5 3 1 7 4 6 NA

25%-quartile of Net Worth / Total Assets

DA DB,DC DE DG,DH DJ DK DL D
France 16.8 22.4 13.8 18.9 18.1 17.4 15.5 17.6
Order 5 1 7 2 3 4 6 NA
Germany 7.7 10.8 6.1 10.5 8.9 94 9.1 8.7
Order 6 1 7 2 5 3 4 NA
Italy 9.0 9.2 7.8 10.7 9.6 8.7 8.3 9.3
Order 4 3 7 1 2 5 6 NA
Spain 254 23.0 20.3 27.2 20.2 26.7 21.4 23.3
Order 3 4 6 1 7 2 5 NA

Two-year losses, 90% level

DA DB,DC DE DG,DH DJ DK DL D
France -5.4 -9.9 -11.4 -7.2 -5.1 -6.1 -13.1 -7.5
Order 2 5 6 4 1 3 7 NA
Germany -5.1 -12.4 -10.2 -5.5 -5.8 -6.7 -10.5 -7.4
Order 1 7 5 2 3 4 6 NA
Italy -4.4 -4.7 -5.8 -4.3 -2.9 -3.2 -6.0 -4.1
Order 4 5 6 3 1 2 7 NA
Spain 0.1 1.0 0.1 -0.5 0.6 1.7 -1.7 0.3
Order 4 2 5 6 3 1 7 NA

Percentage of companies with inadequate capital, 90% level

DA DB,DC DE DG,DH DJ DK DL D
France 224 30.9 42.4 28.8 34.9 40.2 56.3 337
Order 1 3 6 2 4 5 7 NA
Germany 50.9 57.8 70.3 56.5 61.0 68.7 69.3 60.9
Order 1 3 7 2 4 5 6 NA
Italy 40.4 34.8 40.6 39.2 41.1 49.3 52.3 47 .1
Order 3 1 4 2 5 6 7 NA
Spain 10.1 26.0 47.7 23.7 411 86.5 72.3 457
Order 1 3 5 2 4 7 6 NA
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