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Del Credere provision applied within the central payment system

VLADIMIRA ADAMKOVICOVA!
Technical University of KoSice, Faculty of Economics
Slovak Republic

Abstract

The business model called central regulation (from the original German term*“Zentralregulierung’) which has a
very long tradition not only in the country of its origin but also in other western European countries. It is used
mainly within trade associations that bring together large number of trade companies operating in different areas.
In this article we will focus on general description and understanding of examined business model as well as on
its application in business environment. System of central regulation plays an important role for small and medium
enterprises to be able to strive against competition on the market. It is payment settlement system which is related
to the payment transactions between suppliers and traders / customers who are members of a purchasing
association. Generally, we speak about an organization offering financial services and control of cash flow
between contracted partners of purchasing association - suppliers on the one side and customers on the other side.
All these trading companies together create one huge buying group which is trying to use its purchasing power
(based on the procurement of bigger volumes) by negotiations with suppliers/producers. There are many
advantages for suppliers and customers arising from taking part in this payment system and these will be described
in the article as well as new opportunities which are brought by this business model.

Keywords: Del Credere Provision, Central Payment, Central Regulation, Buying Groups,
Purchasing Association, Economies Of Scale.

1 Introduction

Behind the challenges of increasing competition on the market there are hidden many short-
term changes in trade conditions as well as many new ideas and strategies. The speed of
innovations in economics has increased rapidly in the last years and one of the results of this
development is competition - there has never been so much competition like today. In order to
meet the challenges at both national and international levels companies need solutions which
on one hand can push the firm forward and on the other hand can be implemented very quickly.

Current situation represents the new trend in which small and medium-sized enterprises (SMES)
are very often not able to fight against extremely big competition. The market shows us that the
successful answer to the hyper competition, which has been rapidly increasing in the last years,
could be the cooperative company networks and cooperation of already existing co-operations.
This brings to the business necessary flexible combination of various resources. In particular,
SMEs see in the cooperation the right way how to reach the critical size demanded by the
competition, avoid risk, reduce costs and raise the capital. However, unsuccessful cooperation
shows also a danger of failure leading to losses.

One example of such cooperation can be a buying group or a purchasing association where
many SMEs can create one huge company which can be several times bigger than its member
companies. In order to operate successfully in the market, buying groups are nowadays
encouraged to develop new strategic concepts because there are many structural changes in the
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market. Fast technological development requires adaption of existing trade forms or lead to
establishing of completely new business models and business areas. In addition to the legal
assumptions and challenges regarding the requirements of digital world, the speed of the
development plays a crucial role. So before implementing any idea into the business, it is
advisable to collect as much information as possible about all legal conditions regarded to that
issue.

In their core business activities, many purchasing associations use a model called central
regulation (from the German origin “Zentralregulierung”). In this article we will focus on the
general description and understanding of the above mentioned business model which is
probably not very known but has been very successful in the countries in the Western Europe
e.g. Germany, Austria, BENELUX etc., where it has a very long tradition. Buying groups plays
an important role for SMEs in order to fight against the competition. Some reasons why it is
advisable for SMEs to be a part of bigger organization will be analysed within this study.

2 Literature review

In the following summary there are selected studies addressing buying groups and central
payment system, their current position on the market, advantages and disadvantages for
participants as well as future assumptions about development of these cooperation units. There
is also evidence of key factors for success of buying groups (AHLERT D. et al., 2006) that are
described in the table below.

Itis very difficult to bring generally valid numerical conclusion about impact of central payment
system on cost savings in companies participating in this system. (MANDEWIRTH S., 1997).
One of reasons is diversity of all companies and the level of cooperation with buying group.

In all observations, it is clear that pure buying groups acting the same way as in the past are not
able to operate on the market in the future. There are assumptions that these groups will
converge to hybrid models which combine buying associations” characteristics with those of
e.g. franchise systems. (Wegner D., Padula A., 2009)

Table 1 Overview of selected studies on buying groups, central payment system and its existence in the
future

Author | Main points of the study / | Results of study - current | Conclusions and  future
/Year | Methodology /  Analysed | situation, advantages and | trends
country disadvantages of business

cooperation units and central
payment system

Brazil?

interviews with German

experts

- Disadvantage: entrepreneurs

Wegner | - Cooperation trends in | - Business cooperation models | - Centralized governance as a
D., horizontal business networks - | are an important strategy for | way to coordinate big networks
Padula | retail networks survival and competitiveness of | - Mixed models of
A, - Methodology: study based on | independent enterprises in | organization, combining the
(2009) | secondary data and in-depth | Germany cooperative system with the

branches system and the

franchise system

- Country: Germany have reduced rights to | - Establishment of networks
participate on networks | alliances
decisions. -merger of cooperative groups

- In cooperative networks, the
authority of managers and

and their internationalization

2 See WEGNER D., PADULA A. (2009). Tendéncias da cooperagdo em redes horizontais de empresas: o
exemplo das redes varejistas na Alemanha.




directors is limited and
implementation of ideas and
plans of the network depends
on the conviction of the
participating companies. Under
such conditions, managers
acquire new contours and
require new skills that deserve
to be explored in studies that

- Industry often refuse to supply
small businesses -> solution:
being part of  greater
cooperation business network

Advantages:

- Member of association:
simplification of intern
processes, administrative

activities - there is more space
for core business activities

- Contracted suppliers:  save
postage and handling costs,
simplify  their  receivables
management

involve managers of inter-

organizational networks.
WEST | - Differences between buying | Association groups: - Since association groups and
HAUS | groups and franchise systems - Increasingly build their | franchise-systems tend to be
EN H. |- Methodology: Online | uniform brands on the market | more and more similar in their
(2015). | questionnaire and interviews | (like franchise system), which | features and activities, there is
Dusseld | with experts lead to: an assumption for the future
orf3 - Country: Germany 1. Greater connection to the | that there will exist hybrid

system, models which will include

2. More standardized | activities and services of both,

assortments, association groups and

3. Increasing customer | franchise systems

orientation,

4. Higher focus on the sales

side (“front-end")

Franchise system:

-Tend to be focused more on

qualitative than quantitative

growth (more internal growth

than only acquisition of new

partners) - this leads to increase

in importance of the individual

franchisee

-Increasing  importance  of

optimization of  backward

processes and purchase (*'back-

end")
ROHN, | - Central payment system and | - Costs of processing incoming | - New trends lead to
T. its position on the market in the | invoice (30EUR) and outgoing | digitalization of all data
(2016). | future invoice (15EUR) can be | interchange between
Hannov | - Analysis of advantages | reduced by 50% - using | participants of central payment
ert brought by central payment | electronic interchange of all | system (documents,

system to all participants data from invoices information, evaluations)
- Country: Germany - Consulting function of

headquarter of buying group
will be increasing towards all
participating  companies -
members and suppliers -
consulting function with focus
on process optimization

3 See WESTHAUSEN H. (2015). Interne Revision in Verbundgruppen und Franchise-Systemen. Verbreitung
und Qualitat der Internen Revision in Unternehmensnetzwerken.
4 See ROHN, T. (2016). Zentralregulierung fir Verbundgruppen - Ein Modell fiir die Zukunft?




MAND
EWIRT
H S,
(1997),
Pulhei

m5

- Reduction in transaction costs
achieved by participating in
business cooperation networks
- Central payment system used
within business cooperations

- Country: Germany

Advantages:

- Using electronic exchange of
data within central payment
system results not only in
lowering transaction costs, but
it leads to new opportunities for
profit because purchase is
simplified and company can
focus on its core business

- Members benefit from
attractive  purchase  prices
achieved by bigger volume
purchased for all member
companies (economies of
scale)

Disadvantages:

- Reduction of transaction costs
cannot achieve its maximum
when there are still members
who do not accept electronic
data interchange and stay by
old payment methods through
paper. This is a challenge for
every buying group - to bring
all members to this system, so
that the reduction in paper work
can be significantly higher

- Buying groups want to
intensify connection with their
members and suppliers - one
possibility how to achieve this
will be contractually agreed
investments (commitment to
purchase some volume of
products within a year) or long-
term periods by terminating
contracts

AHLE

RT D.
et al,
(2006),
Berlin®

- Types of cooperation and its
importance - buying groups,
franchise system, association,
alliances

-Analysis of strategic factors
for success within business
cooperation networks
-Country: Germany

- B2B and B2C represent the
world’s  fastest  growing
organizational form of
entrepreneurial activities and
beside it buying groups and
franchise system play an
outstanding role in trade

- Importance of business
cooperation explained through
a phrase: "Who does not
cooperate, looses."

- Participation in cooperation
network as an essential way for
SMEs to fight against hyper-
competition

- Factors for success:

1. Efficiency and power to
implement new ideas in the

level of buying group
headquarters (network
management)

2. Quality and motivation of
both, network partners and stuff
in the headquarters (human
capital)

- Hybrid systems are future of
business network cooperation

- Headquarters of buying group
have to be financially strong
enough to keep up on fast-
changing market (including
digital technology)

- In these times of hyper-
competition it is necessary to be
able to respond quickly and
flexibly to market and, above
all, customer requirements.

5 See MANDEWIRTH S. (1997). Transaktionskosten von Handelskooperationen. Ein Effizienzkriterium fiir
Verbundgruppen und Franchise-Systeme.
® See AHLERT, D. et al. (2006). Unternehmenskooperation - Auslauf- oder Zukunftsmodell? Strategische
Erfolgsfaktoren kooperativer Unternehmensnetzwerke




3. A strong brand for network
or a coordinated presence on
the market of all participants
(brand management)

4. Exchange of experience and
networking of all partners
(knowledge management)

5. Cooperative  corporate
culture

Source: Author’s research

Each of recent studies and conference papers are in line with our assumption that small and
medium - sized enterprises should become a part of some cooperation network in order to be
able to fight against competition. Being a part of bigger group, having greater purchasing power
is the future of SMEs. However, owners of these companies have to accept the reduction of
their rights to participate on the decision making within this cooperation unit.

3 Group of associated companies - purchasing association, buying group

Bundling an economic power, achieving better purchasing prices through bigger volume, or
searching for a stable partner who can help to win against your competition are reasons why
SMEs in many different industry sectors are looking for cooperation with other companies and
they try to become a member of some buying group / purchasing association.

Purchasing Groups’ can be defined as "two or more organizations joined together (or through
a third party), in order to combine needs and leverage negotiating strength. This allows the
individual purchasers the contractual strength to access best prices, best services, and best
technologies that they might otherwise be unable to negotiate.” (Giordano, 2015)

In the centre of the buying group, there are contracted partners. Manufacturers (suppliers) on
one side trust that through this cooperation they will reach solid source of new customers while
distributors (members) on the other side are expecting valuable advantages for their end users.
The partnership between the association and its members and supplier demands discipline,
consistency and respect from both sides. This is the only way how all participants can achieve
success. Not every trading company can become a member of the association. In most cases
there are some conditions which have to be fulfilled. Becoming a member of the association is
a longer process which begins with the analysis of the financial situation of the company.
System of central payment means a commitment for the association which is active through its
bank (big associations mostly found their own bank) to transfer all money for all the members
at a certain time to all contracted suppliers. For this guaranteed transfer of money association
receives a remuneration called "del credere" provision. That’s the reason why acceptance of the
new company into the group of affiliated partners is preceded by detail examination of the
financial situation. Company is mostly required to submit its balance sheets, profit & loss
statements and then the bank examines company’s creditworthiness and solvency.

One of the main objectives of buying groups is to help their B2B company members to reduce
the overall costs which each company has processing all payments. This is connected for
instance to reduction of credit card processing costs and increase in cash flow.

" Purchasing Groups can be also known as Centralized Purchasing
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Purchasing association often means a key source of goods for its members. But on the market
there are many challenges for these associations, for instance hyper-competition within their
industry sector. In order to be more and more attractive for its partners, they need to develop its
services and product ranges to win new clients and of course not to lose current members. In
many cases these associations develop during the time from pure purchasing association into
an integral, high-performance service provider for member companies. For the association a
modern partnership means development of member’s market position with the objective to
ensure strong, future success in the competitive environment. They are offering a multitude of
professional services, alongside the extensive product ranges. Except of important cooperation
in procurement they also operate on the market as central provider of marketing services.

3.1 Cooperation as a key success for SMEs

Cooperative corporate networks are an important part of professional business world more than
100 years and within European area they have very strong presence especially in Germany.
Associations are considered as one of the oldest forms of cooperation with the birth date back
to mid-19th century and it was connected to the retail freedom of trade introduced at that time.
(Ahlert, 2006)

According to the German organization “Zentralverband Gewerblicher Verbundgruppen”® there
are currently more than 230.000 small and medium-sized companies associated into
approximately 310 associations. Evidence of its importance is overall turnover which is
generated annually. All companies taking part in cooperative networks achieve annually more
than 490 Billion Euro and this represents 18% of GDP in Germany. (Mittelstandsverbund.de,
2018)

Not all the headquarters of these associations offer the same support to their members. Partial
business tasks such as marketing and promotion of private labels or special price discounts
usually belong to the activities of these associations, as well as guarantee of payments through
"del credere™ provision and central regulation system (both often done also by external service
providers). There are also other services which are provided by this kind of companies. For
instance, negotiations of purchasing conditions by contracted suppliers, consulting services,
logistics, multi-channel, information technologies, financial services, internationalization and
trend research. They are the source of important information for their partners and through the
data collected from all participants we can consider them also as a central data bank. As the
data collector serves the suppliers who can send all the information about sold products to one
central place instead of sending them to hundreds of clients.

When speaking about German specialized association this is often recognized by the industry
as a capable, efficient partner whose key coordination role is acknowledged in the European
trading landscape. The scope of services depends on the structure of members and the width of
services differentiates according to their needs.

8Zentralverband Gewerblicher Verbundgruppen (ZGV) is central association of the cooperating small and
medium-sized companies and its main role is to take care of the interests of all member companies
(Mittelstandsverbund.de, 2018)
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3.2 Central payment business model used within buying association

Central regulation (or a system of central payment) is a payment settlement system which is
related to the payment transactions between suppliers and trading companies (customers) who
are members of some purchasing association. Generally, we speak about an organization and
control of cash flow between the contracted partners of purchasing organization. From
customer’s point of view, often called members of purchasing association, they could be for
instance wholesalers, retailers or some other smaller associations created by group of some
companies (in this case we can speak about cooperating co-operation and these companies
would be indirect members of the main purchasing association). All these companies together
create one huge buying group which is trying to use its power (based on the procurement of big
volumes) by negotiations with suppliers/producers.

Almost every company is nowadays trying to save the costs. Almost everybody knows the trend
of cost-saving projects because it influences all employees in the company. Managers try to
analyse and understand all the processes within the enterprise focusing on their optimization
which can lead to lower expenses. More and more people are realizing that the commercial
processes are generating enormous potential for optimization. Once using the system of central
payment, all participants can after implementing this system directly benefit from less
administration, decrease in tasks which have to be carried out by bookkeepers. Other example
representing benefits can be paperless electronic communication and exchange of documents
which will be mentioned within this conference paper.

3.3 Banking business with **del credere™ provision

According to law, all payments within central payment system have to be realized by bank.
There are many purchasing association which for this purpose found their own bank which keep
records about all transactions done within contracted partners. All invoices which have to be
paid from members of the association to all contracted suppliers are cumulated in this one
central bank and are paid at a certain date to these suppliers (these invoices represent payables
of the bank). On the other hand, all liabilities of the member companies for the delivered goods
or services from contracted suppliers are according to negotiated payment terms paid to the
bank (these represent receivables of the bank).

"In business law, a del credere agency is a type of principal-agent relationship wherein the agent
acts not only as a salesperson or broker for the principal, but also as a guarantor of credit
extended to the buyer. If the buyer is unable to pay the bill after the transaction is completed, a
del credere agent may become liable for the amount that was unable to be collected.”
(Investopedia, 2018)

Another source defines "DEL CREDERE"9 as following: "relating to or guaranteeing
performance or payment by third persons to a principal in connection with transactions entered
into by an agent for the principal usually in return for higher commissions". (Merriam-Webster,
2018). Del credere commission is a fee received by a sales agent from a principal for
guaranteeing the payment of goods sold. Under "del credere” we do understand the unlimited
guarantee of the bank (which represents purchasing association = sales agent) towards
contracted supplier, for all his receivables against affiliated member companies. Supplier can
be 100% sure that he will get his money for the goods sold to his customer, regardless of the
customer’s liquidity and capital position.

°The word "del credere” comes from Italian language and means "of belief" or "of trust"
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3.4 Process of central payment system

All payments for liabilities of the trade companies (customers) who are buying goods from
various suppliers, are processed at one central place (in the bank, formed for the purpose of
central regulation) and from the same place is money transferred to the suppliers at certain date.
On the other side all customers pay for the goods bought from several suppliers to one central
place (the same bank as in the previous case). This system of central payment provides several
advantages to suppliers and traders for example faster and easier administration processes, and
this system means also security for suppliers who receive money for the goods sold regularly
and with high certainty.

The whole business model was founded in order to simplify the settlements between the
members of the buying group (suppliers and their customers) and to insure the punctual
payments between all participants. Headquarters of the purchasing organization which connects
all these companies into one big buying group, is required by law to establish a bank which is
bringing this business form into practice. The bank is dealing with the banking business based
on "del credere™ provision for the guarantee which bank takes upon its shoulders. This bank
ensures punctual payments to all its contracted suppliers also in case that customers are not able
to pay for their liabilities. Secure and regular income for suppliers using this system means one
of the biggest advantages for the suppliers which cost them some provision to a buying
organization.

1. Order of the goods

A

2. Delivery of the goods

Suppliers Trading companies

3a. Order invoice

A J

Headquarters
of the purchasing
association

6. Payment
4. Payment

. . Information
invoice

Payment
3b. Copy of the order It 5.0l List
Statistics

. Bank -
Ll -

Figure 1 Process of the central payment system
Source: Author’s research
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The whole process of central regulation can be described in following steps:

1.

Order of the goods

Customer orders the goods normally as he was used to before, directly by his supplier
and for this order he receives order confirmation in which prices and delivery terms are
stated. These price conditions have been negotiated between supplier and customer.

Delivery of the goods

In this step the goods are delivered directly to the customer, to the address requested by
the customer. Buying group as an intermediary in this purchase influences just cash
flow, not the flow of goods. This is realized directly from supplier to customer.

Invoice
a) Order invoice
Once a delivery note is issued and goods were sent to the customer, there is an
important document which is necessary for the whole central payment system -
invoice document which is sent also directly to the customer either electronically
or by mail.

b) Order invoice (copy)

At the same time as the invoice is sent from the supplier to the customer, the
copy of it receives also the bank which is regulator of this central payment
process. Bank gets these invoices consequently from all suppliers and keeps all
records in its internal database system. At this stage there will be a change
compared to the classic sale of the goods between the manufacturer and the
buyer, since the third party enters the process -> buying association which
regulates the whole payment process through its bank.

Payment

According to the payment terms set in the contract between supplier and buying group,
every supplier receives money within one payment for all invoices which he has sent
during the given time period. The principle of the central payment system is based on
the fact, that buying group guarantees payments to the supplier for all customers and for
this service receives purchasing association del credere provision. By transferring
money, the bank always deducts del credere provision from total amount stated on all
invoices.

Open item list

Once or twice in a month bank releases an Ol list (open item list) to every member
company. This list includes information about all invoices which were cumulated in the
past days from all suppliers and have to be paid according to the agreed payment terms.
These payment terms can differ between member companies but in particular, there are
two possibilities of payment conditions. In order to motivate credit customers to pay
sooner there is an early payment discount® offered by some companies. It is
advantageous for entities at disposal of adequate cash as it will lead to cost saving. Let
us explain it on the following example: payment term that is offered by bank to member

19The early payment discount can be also referred to as a cash discount or a prompt payment discount. "The
seller often refers to the early payment discount as a sales discount, while the buyer may refer to the early
payment discount as a purchases discount."(Accounting coach.de, 2018)
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is 3/5, net 60. This means that a customer is allowed to deduct 3% of the amount owed
on the invoice when the payment is made within 5 days instead of paying the full amount
in 60 days. These 3% for early cash transfer equates to a very attractive annual return
for the firm so that many of businesses use this type of discount, sometimes even if they
do not have own available cash. In such case most of them have a readily available line
of credit from their own bank, where the costs of this credit are mostly lower than the
amount which can be saved by early payments for the goods. When the company does
not have cash or a credit line available, they use a net payment term which can differ by
individual members mostly between 30 and 90 days. In our example mentioned above
it means that the customer has to pay full amount on the invoice within 60 days. The
biggest advantage for the member company is that money for all orders from many
suppliers can be transferred within one payment and this can save not only time but also
administration costs in accounting department.

6. Payment

After receiving the Ol list with all opened invoices, customers transfer the money to the
regulating bank for all invoices from different suppliers during given period of time.
They are required to pay the invoices until the maturity - either with the discount when
they are paying earlier or they pay the full amount when using net payment terms.
Transferring money once or twice in month to one central account instead of paying for
every invoice separately to many different suppliers and different bank accounts can in
the end of the year represent significant reduction of administration costs and saved time
for bookkeepers.

3.5 Advantages

There are more advantages for all parties who are taking part in this payment system. The
system of central regulation offers to member companies security and efficiency advantages by
purchasing from variety of contracted suppliers. Collective invoicing combined with online
accounting processes guarantee correct and rapid payment processes between members and
contracted suppliers.

Purchasing association with its central payment system offers to the contracted suppliers
financial planning security by undertaking the del credere liability and advantages in sales with
many small and medium-sized trading companies which are connected to the association as
members. In order to impact markets together with purchasing association and to boost sales-
potential suppliers may use various possibilities offered by association. Thanks to close
communication between association and its suppliers they can develop new effective marketing
concepts or bring their innovations much faster to the market because buying group stands in
the middle as intermediary and multiplies for supplier portfolio of customers.

Without using the system of central regulation the trading company (wholesaler or retailer)
would receive separate invoice for every delivery of goods and service. Now paying every bill
separately to all suppliers is a time consuming activity. In addition, the possibility that some
mistakes can happen is quite probable. This brings us to one of the biggest advantages of this
whole system - through processing of all invoices at one central place there is also much lower
probability that some errors will occur.

Furthermore, purchasing association is able to reach the scale economy. Creation of the network

of enterprises coming together to order supplies means the volume of the aggregated purchase
demands and here arises the opportunity for small individual businesses to achieve the economy
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of scale and benefit from multiple purchasing power that they just alone could not be able to
obtain. (Giordano, 2015)

All stages of the lifecycle of contracts are managed by buying group so that individual
enterprises are able to significantly reduce their time and energy and can focus on their core
business, which is more important and strategic for them.

Advantages for affiliated partners - members:

e Many partners who are demanding the same supplies within the buying group represent
greater negotiating power and so they are able to get lower prices by manufactures which
usually generate considerable savings (ranging from 10 - 35%)*!

e Long-time experience of the buying group can help member companies to achieve also
technical saving through bringing their purchasing to the next stage using developed buying
technologies

¢ Purchasing association in many cases is active also as a consulting company for its members
and through sharing the best practices is trying to help them to increase their profits and
market share

e Member companies can benefit from the information about suppliers, new technologies and
market knowledge which purchasing organization is sharing with them

e Central payment system decreases transaction costs - instead of paying to many different
suppliers there is only one central bank account

Advantages for contracted suppliers:

e Suppliers receive guaranteed payments of their bundled invoices at the agreed point of time

e Thanks guaranteed payments suppliers are liquid, can plan easily and with security

e Lower costs for accounting department - there are no separate payments from all members

¢ Next stage of business relationship between association and supplier doesn’t need any paper
exchange - everything is done electronically when internal systems are connected together

e Supplier does not need to check his customers” financial situation because it is the job of
association

e Thanks to partnership with purchasing association suppliers can achieve very easy wide
portfolio of customers

3.6 Electronic Data Interchange (EDI)

One of the biggest challenges for the buying associations in these days where everything is
done electronically and through the internet is to be flexible in this dynamic world. The
technology is developing very quickly, so the response time of such organizations to the
changes in the electronic world has to be as quick as possible. Company which is connecting
manufacturers with their customers and wants to stay as an intermediary between these two
entities, has to offer them a value added which can be achieved also through intelligent supply
chain management. Since the bureaucracy is time and money demanding, one of the good
arguments for the associations towards its partners is simplification of the bureaucracy for both
sides. This can be achieved through the system called EDI - Electronic Data Interchange. For
nearly three decades EDI has ensured optimized B2B processes along the supply chain.

Electronic Data Interchange, or EDI for short, is the exchange of electronic business documents
between business partners and belongs to the field of eCommerce or eBusiness (EDI Basics,
2018). The objective of EDI is to achieve the highest possible process automation by means of
integrated data exchange and thus to avoid manual and paper-based business processes. EDI is

1see Giordano (2015)
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used, for example, to exchange order information between trading companies and
manufacturers, as well as for billing. Electronic invoices are transmitted in real time, checked
immediately and further processed.

There are various documents that are usually exchanged between businesses. To the most
common documents exchanged via EDI are purchase orders, delivery notes and invoices. But
there are many others such as bill of lading, customs documents, inventory documents, shipping
status documents and payment documents. Introduction of such a system into company
(headquarters of the association and all member companies) means also considerable costs in
the following areas:

e Hardware and Software (Clearing-software and Mailbox-software)

e Manpower with "know how" for setting up and operating the system

e VAN services

¢ Realization of interface between members, suppliers and headquarters. (EDI Basics, 2018)
The analysis of the EDI show following strategic advantages which can be achieved with this
system:

e Better competitiveness

e Fast response to market changes

¢ Improved service for the members and suppliers

Finally, there are expectations that implementation of this system will result in tighter, stronger
and longer-term relationships between the EDI partners.

4 Conclusion

Consumer behaviour and the fast technological development lead to the general changes in the
market behaviour of all parties involved. New business fields are giving new chances and as
consequences there are shifts in the market shares of trade forms and in addition completely
new business areas are developed.

Central regulation system takes over the function of a billing system described within this study,
where regulating bank founded by purchasing organization represents "payment point™ which
regulates cash flow between all contracted partners - suppliers and trading member companies.
There are many advantages arising from using this payment system which have been mentioned
above.

The philosophy of this business model demonstrates that aggregation of more customers into
the bigger groups enables them to purchase together much bigger volume from the suppliers
and by doing this they are able to negotiate better conditions such as more attractive prices,
longer payment terms etc. There are new opportunities for both sides of participants. Suppliers
can easily expand to the new markets through contacts provided by association and on the other
hand customers who are active locally with local suppliers can start cooperation with other
producers.

We believe that there is a big potential for purchasing associations to growth on the market.
They will make a high contribution to the financing of their partners” profits as compensation
to the uncertainty possibilities in external financing. Finally, we can summarize that whole this
central payment model allows all participants to think globally, trade locally and regulate
centrally.
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Business performance analysis in terms of modern methods
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Abstract

Currently, there are many factors to keep the business in a prosperous state in the market environment. The
executive company needs managers who have as much relevant business information as possible to guide financial
resources in order to ensure the smooth running and further development of the business. Information on the level
of management provides a financial analysis, whose output helps in the management of the company, when
comparing the company with the others, as well as in the retrospective evaluation of the executed decisions.
Modern methods of financial analysis develop the traditional concept of financial analysis. The submitted
contribution analyses the performance development of the selected enterprise by modern methods of company
financial analysis. The analysis is based on the company's financial documents.

Keywords: Financial Analysis, Ratio Indicators, Modern Methods, Liquidity, Activity,
Profitability, Debt, EVA, RONA, CROGA,

JEL Classification: G 30

1 Introduction

The authors view issue of financial analysis in a different way. Financial analysis can be defined
as "the systematic analysis of data containing mainly the accounting statements™. The process
of financial analysis includes the evaluation of the management of the company in the past, the
present, and future development.

There is a close link between accounting and the process of management of the company.
Accounting provides information, which is further processed in the financial analysis. The
outputs of the financial analysis then uses the management as a basis for decision making and
improvement of operations of the company. (Ruc¢kova, Roubickova, 2012)

Financial analyst working on financial analysis may obtain information from a great variety.
The basic source of information for the elaboration of the financial analysis is considered to be
the financial statements. The act on accounting 431/2002 Coll. is defined as "a structured
presentation of facts subject to the bookkeeping, provided by the persons (users) that these
information use". The financial statements in the system of double entry bookkeeping consists
of the following financial statements: balance sheet, profit and loss account, and notes. For the
purposes of the financial analysis, we also use cash flow which is mandatory to construct
entities. Financial statements are then verified by an auditor. (Zalai, 2013) (DluhoSov4, 2010)
Methods and procedures of financial analysis are permanently getting standardized. For the
normal financial analysis of a business, there following methods are used:

! Radoslav Bajus, Technical University of KoSice, Faculty of Economics, Department of Finance, BoZeny
Némcovej, 32, 041 01, Kosice, radoslav.bajus@tuke.sk
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e The analysis of absolute indicators — analysis of the equity and financial structure, trend
analysis (horizontal analysis), the percentage analysis of the individual items in the balance
sheet (vertical analysis).

¢ Analysis of the flow indicators — analysis of income, expenses, profit, cash flow.

e Analysis of business indicators — these are indicators of liquidity, activity, indebtedness,
productivity, profitability, indicators of the capital market.

e Analysis of systems of indicators.

e Aggregated indicators management.

In addition to the deterministic methods may also be used mathematical-statistical methods.
(Synek, Kislingerova, 2010) The fundamentals of different methods of financial analysis are
financial ratios. They represent a formalized view of economic processes. Financial indicators
are the numeric characteristic of the economic activities of the enterprise. Indicators directly
taken from the accounting statements are expressed in monetary units, but arithmetic operations
we can get the result in other units, e.g. in units of time, in percentage. The choice of the type
of the pointer depends on the purpose and objective of the financial analysis, therefore, depends
on the target group, which will be the results of the serve and from the business plan and
circumstances. Financial analysis is not a purposeless tool for the financial management of the
company, but targeted analysis detection of the strengths and weaknesses of its financial
health®. (Rackova, 2011)

Modern methods of financial analysis

In transformation process the inputs of the business change on the outputs. The efficiency with
which this is happening, speaks volumes about the company performance. Manifestation of
company performance, financial situation, in which it is located. The quantitative and the
qualitative results are the internal factors related to business performance. The performance
involved in it, what will be the outputs of the undertaking, and thus affects its market position.

On the basis of the observations of countries with a developed capital market, since the nineties
of the 20. century may be noted that the objective of the business began to move from there
evaluating process expressing the result of the management to maximize the value of the
business. Modern methods of evaluating the performance of enterprises, such as EVA
(economic value added), RONA (return on net assets), CROGA (return on gross assets), are
based. (Zalai, 2013)

Indicator EVA (economic value added) puts to the fore economic gain. This profit is expressed
by the difference between the proceeds of invested capital, and economic costs, which include
in addition to the cost registered in the accounting and opportunity costs.

Company performance is evaluated positively only if EVA > 0. The positive value of the
indicator means, that the income from the invested capital is higher than the cost of capital, so
the company creates value for the owners. If EVA = 0, the return on capital covers only the
costs associated with its obtaining. If EVA < 0, this suggests a decline in the value of the
business.

The basic form of the indicator EVA is based on:

o the value of the net operating profit after tax, which is increased by the interest,

o the value of total invested capital (C), which is used for the main activity of the enterprise
¢ the weighted average cost of capital (WACC).
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Taking into account these assumptions look like the relationship for the calculation of EVA is
as follows (the relationship 1):
EVA=NOPAT-WACCXC 1)

The value of the indicator EVA in year t is calculated using the relationship of cost of capital
(the relationship 2):
EVAt=NOPATt-NOAt-1xWACCt (2)

The input variable may be calculated as follows: (Zalai, 2013)

e NOPAT =EBIT x (1 - t), where t is the rate of income tax. The starting point for calculating
the value of NOPAT is EBIT after tax. It is necessary to exclude all items that are not related
to main business activity, or that occur sporadically and so such an item as the revenues from
the sale of non-current assets (or revenues from sale of material).

e The total invested capital (C) consists of long-term capital, from which business costs arise,
i.e. the business pays for its use. Thus, these include the own capital (its price is the dividend)
and foreign sources (whose price is the interest). Non interest short-term foreign capital
(such as trade credit) does not belong here. Variable C is therefore equal to the value of
NOA.

e The weighted average cost of capital (WACC) consisting of the cost of own and foreign
capital. Represent the minimum return that must the business achieve to satisfy its investors.
The weighted average cost of capital is to be calculated from relation 3: (Zalai, 2013, Synek,
Kislingerova, 2010).

WACC=rax(1-t)xDIC+rexE/C, ©)

where rq = cost of interest-bearing foreign capital (the capitalization rate),
D = interest-bearing foreign capital,
E = own capital (equity),
C =total long-term invested capital,
re = cost of equity capital (the expected return on equity).

Indicator RONA (return of net assets) may be expressed as follows (the relationship 4):

RONA= NOPATINA (4)

with NOPAT = EBIT after tax, NA the = net assets = INTANGIBLE DHM inventories
receivables from customers — liabilities to suppliers

In evaluating the performance of the enterprise, it is desirable to pay inequality RONA >
WACC.
When the indicator CROGA (cash return on gross assets), we work not with the outcome of the
management as to the variables EVA and RONA, but with the operational flow of cash.
Relationship 5 for the calculation is as follows:

CROGA= OATCF/GA (5)

while OATCF (operating after tax cash flow) = operating cash flow after tax = operating profit
after tax and depreciation GA = gross assets (gross assets) = DM CPK
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Operating cash flow after tax (OATCF) is most commonly defined as the sum of the operating
profit after tax and depreciation. The value of the gross assets of the segment dc as the sum of
the fixed assets in the current cost and the net working capital. In evaluating the performance
of the enterprise, it is desirable that it was CROGA > WACC. (Zalai, 2013)

2.1 Goal of the research and methodology

The objective of this contribution is to analyze the performance of a selected company with
modern methods. Modern methods develope the traditional concept of the financial analysis. In
order to fulfil this main objective, we used the sub-objectives. Web come of the financial
documents of the company for the years 2015, 2016, 2017, and from publicly available
information, particularly from financial statements. By partial objectives, we determine the
input data and calculate the economic value added (EVA), the value range of the EVA, the
relative indicator EVA, EVA, ROS, EVA Momentum, return on net assets (RONA) and return
on gross assets (CROGA). In the end, we evaluate financial situation of the enterprise on the
basis of the analysis and related proposals for improving the financial management and
performance of the business.

From the general theoretical scientific methods, we use the method of analysis and when
comparing the results of the indicators in individual years, we use the method of comparison
and the method of synthesis, where we come to conclusions.

2.2 Results achieved and their comparison

In the context of modern methods of financial analysis, there are the calculated indicators of
the economic value added (EVA) and return on net assets (RONA), return on gross assets
(CROGA). The data are obtained from publicly available sources, particularly from financial
statements and annual reports of the company.

Calculating indicator EVA

The calculation of economic value added EVA is one of the most modern indicators of financial
analysis in evaluating the performance of the business. The indicator EVA is designed to take
into account economic profit, which business produced after the recovery of the costs for own
and foreign capital.

For the calculation of the value of the indicator EVA, the calculation of the related sub-data —
NOPAT, NOA, and WACC IS needed. All input data necessary for the calculation of EVA, as
well as the resulting value of EVA for the individual years can be seen in table 1 and in chart
1.

Table 1 Calculating indicator EVA

Year 2015 2016 2017
NOPAT -203 865 2 827 753 3672 899
NOA 39230171 43 380 964 37818 133
WACC 10,01% 9,82 % 8,65 %
EVA -4132 612 - 1430 236 353 349

Source: self-processing

22



1000000
0
-1000000
-2000000
-3000000
-4000000

-5000000

w2015 m2016 m2017

Figure 1 Development of EVA
Source: Self processing

In 2015, the company came to a negative value of EVA in the amount of 4 132 612 €, so any
added economic value can be created. The company achieved a respectable profit, but it was
reduced by a disproportionately high value of the sold long-term assets, especially financial.

Assuming the absence of income with the irregular occurrence, the value of EVA was almost
three million. The value of EVA for the year 2016 was -1 430 236€. This means that the absolute
cost of operating the assets were higher than the operating profit after tax. This status is not for
investors, the long-term acceptable. In 2017, the value of the EVA got into the positive
numbers, when the value 353 349 € was reached. From this, we can see that economic value
added is growing, which is a positive signal for the shareholders. The value range of the EVA,
I.e. the net profitability of operating capital has developed to like EVA. Value range EVA in
2015, representing -10,53%, in 2016 is increased to -3,30%, and in 2017, were on the positive
value of 0,93%. The data are shown in table 2.

Table 2 Calculation of value margin EVA

Year 2015 2016 2017
NOAt-1=C 39230171 43 380 964 37818133
Value margin EVA -10,53 % -3,30 % 0,93 %

Source: Self processing

The relative value of the EVA declined from a value of -38,63% in 2015 to the value of the -
13,36% in 2016. In 2017, assuming a positive value of 3,63%. This indicator takes into account
the personal costs, allowing you to compare companies with different labor and capital
intensity. The data are presented in table 3 and on graph 2.

Table 3 Calculation of relative EVA

Year 2015 2016 2017
Personal expenses 6 770 314 6 447 239 6 472 449
Relative EVA -38,63 % -13,36 % 3,63 %

Source: Self processing
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Figure 2: Development of relative EVA
Source: Self processing

Indicator EVA ROS gives the ratio of economic value added and revenues. As can be seen from
table 4, the pointer acquired in 2015 the value of -10,80%, then reached the value of -4,08% in
2016 and eventually acquired the value of 0,92% in 2017. This means that increased
profitability is expressed in economic value added.

Table 4 Calculation of EVA ROS

Year 2015 2016 2017
Sales 38 263 591 35026 269 38 388 632
EVA ROS -10,80 % -4,08 % 0,92 %

Source: Self processing

When calculating the value of EVA Momentum was taken into account inflation for the given
period from the data of the Eurostat. The difference value of the EVA between the years 2015
and 2016, the acquired positive value 7,07%. Indicator EVA Momentum between the years
2016 and 2017 reached the value of 5,11%. A positive result in these years says that the year-
on-year increase in revenues from economic activities was greater than the year-on-year
increase in costs. The indicator, however, declined, which was primarily due to a lower increase
in the absolute value of EVA. The data are given in table 5.

Table 5 Calculation of EVA momentum

Year 2015 2016 2017

EVA Momentum - 7,07 % 5,11 %

Source: Self processing

The calculation of return on net assets RONA

Return on net assets, i.e. intangible and tangible fixed assets, inventories and receivables to
customers, net of liabilities towards suppliers, reached in the year 2015, the negative 0,57%,
which does not mean that the company suffered a loss. Profit or loss for the period was positive,
but due to a one-time sale of a fixed asset was cleansed by this amount, due to which IT acquired
negative value.

Without the existence of revenues that are not related to economic activity, the value RONA

was 19,28%. In the year 2016 to achieve profitability of the net assets of the amount of 7,89%.
In the year 2017, there increase was 10,28%. The values are listed in table 6.
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Table 6 Development of net assets profitability

Year 2015 2016 2017
Net assets 35657 731 35 835 863 35 727 273
RONA -0,57 % 7,89 % 10,28 %

Source: Self processing

The calculation of return on gross assets CROGA

Return on gross assets is the ratio of operating cash flow after taxation and gross assets, which
include fixed assets and net working capital. By calculation, we came to the value of the pointer
CROGA 8,03% for the year 2015, which is about 2% lower value than the value of the weighted
average cost of capital. In 2015 the value of the indicator CROGA almost doubled the value of
16,73%, and this exceeded the value of the WACC.

In 2017, it increased to 19,15%, with a WACC slightly decreased, which represents a positive
trend for the performance of the business. The data are given in table 7.

Table7 Development od Grosso assets profitabilit

Year 2015 2016 2017
OATCF 3127 691 6 110 455 6 975 793
GA 27 736 538 36 514 243 36 425 866
CROGA 8,03 % 16,73 % 19,15 %

Source: Self processing

3 Conclusion

Financial analysis of the enterprise is considered as an important instrument for the
management of the company. It enables the enterprise long-term to prosper. However, when
business decisions do not take into account the outputs of the financial analysis, it may be
liquidating for the company. A retrospective financial analysis defines the status of the business
in analyzed period and allows on the basis of making related decisions.

The indicator EVA is an important tool for the assessment of enterprise performance. The
indicators EVA, value range EVA, relative EVA, EVA ROS developed similarly, because
based on the absolute value of the EVA. In the year 2015, economic value added, was negative,
but this value was affected by a special sale of long-term financial assets (especially shares).
Assuming the absence of these revenues, the economic value was positive.

Economic value added in 2016 was minus, which means that the company lost from its value.
In the next year, although they rose by a smaller absolute value, they got to positive numbers.
The company we recommend to maintain a positive value of EVA to maintain performance,
and so remained attractive for the investors and shareholders.

Return on net assets was the lowest in 2015, however without the one-time sale of non-current
assets would have received an excellent level. In 2016, declined, but in 2017 again increased.
We recommend to maintain the profitability of the net assets at the level higher than the average
cost of capital, which is managed only in the last year.

Return on gross assets, i.e. the proportion of operating cash flow to gross assets in the course
to be analyzed period increased more than doubled to 19%. The company have performed well,
whereas it succeeded in 2016 exceeded the average cost of capital, which have had a decreasing
tendency.
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Abstract

Hospital financial distress strongly influence the quality of stationary services. In this study we try to find
determinants, which can be crucial from the point of view of hospital bankruptcy’ risk. We pose several research
hypotheses: (H1) hospitals operating in the form of companies are at lower risk of bankruptcy; (H2) hospitals
located in big agglomeration are at lower risk of bankruptcy; (H3) a size of the hospital is an important factor of
financial distress. We prove the hypotheses H1 and H3, but surprisingly, we found, that the localisation is not
statistically significant factor of financial distress.

Keywords: Hospital, Financial Distress, M2, Forecasting

JEL Classification: 110, 111, L31, G30

1 Introduction

Hospital sector plays a key role in the functioning of the health care system by providing
assistance in emergency situations, when people’s life is in danger. This is due to the amount
of the funds that are allocated in this sector, and a higher level of ongoing medical procedures.
Due to the amount of funds involved, the effectiveness of hospital sector’s functioning takes on
particular importance (Hollingsworth, 2008), (Benton, 2013). Effective hospital should
naturally maintain good financial condition, which is of crucial importance for the quality of
benefits.

Literature provides evidence that the hospital’s financial health significantly influences the
quality of provided benefits, although not always in ways that are directly visible to a patient
(like an average length of survival) (Picone et al., 2002). Financial distress may manifest in
problems with staff with high qualifications or application, or using medical materials of poor
quality. In terms of Polish conditions most patients perceive poor quality of food too few staff.
On the other hand, hospitals that invest in quality’s improving reach higher levels of efficiency
(Alexander et al., 2006).
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By adopting the opinion, that financial health is very important from the point of view of the
quality of provided benefits, we should ask what factors are relevant from the point of view of
hospital’s financial condition. The literature suggests that it may be factors such as:

- the size of the hospital (measured the size of revenue or number of beds) (YYafchak, 2000)
(Nguyen et al., 2005), (Gapenski et al., 1993);

- localisation (village/town) (Kontodimopoulos et al., 2006), (Hunsaker & Kantayya, 2010),
(Barnett & Barnett, 2003), (Renn et al., 1985);

- type of owner (public/private) (Tiemann & Schreydgg, 2012) (Duran-Fernandez & Santos,
2014) (Chen & Cheng, 2010), (Shen, 2002), (Tiemann et al., 2012), (Eggleston et al., 2008);

- objective of activity (for-profit / not-for-profit / non-profit) (Picone et al., 2002), (Smith, 2005),
(Devereaux et al., 2004)

- activity (company/other form of activity) (Tiemann & Schreydgg, 2012), (Tiemann et al.,
2012),

- type and volume of provided benefits (Weller et al., 2005), (Roberts et al., 2003).

The aim of this research is to answer to the question whether a form of activity, a size of a
hospital and its location significantly affect the financial condition. At the design stage of the
study, based on literature review, three hypotheses are formulated:

H 1: in the case of hospitals operating in a form of company the probability of bankruptcy is
lower;

H2: hospitals located in smaller urban centres are more at risk of bankruptcy,

H3: a size of the hospital is an important factor of financial distress.

Hypothesis H1 refers to studies that indicate that hospitals operating in the form of companies
have lower risk of bankruptcy due to the financial responsibility of the board of directors. Such
entities are also more often profit-oriented and managers are held accountable for the effects of
the activity (Tiemann & Schreydgg, 2012), (Tiemann et al., 2012). However, it must be also
stressed, that in Polish conditions also entities with completely public ownership operate in the
form of a company, reducing the responsibility of managers.

Hypothesis H2 is based on previous results, which suggest that hospitals located in areas
characterised by lower population density, especially in rural areas, have worse financial
condition (Holmes et al., 2017), (Renn et al., 1985). This can reduce, naturally worse,
availability of health services in rural areas (Bem et al., 2013). The evidence in this area,
however, are inconsistent. Many studies suggest that hospitals in remote, rural areas are much
more fragile to a change of economic environment (Blanchfield et al., 2000) or report problem
with advanced equipment or well skilled medical staff. There are several results which suggest,
that those entities suffer from poor financial condition (Kaufman et al., 2016), (Succi et al.,
1997), (Ferrier & Valdmanis, 1996), (Horwitz & Nichols, 2011), (Holmes et al., 2013) while
others do not confirm it (Siedlecki et al., 2016).

H3 hypothesis assumes that larger hospitals (characterised by larger assets and higher revenues)
are at lower risk of bankruptcy. We assume, that the higher is a sum of assets the higher is the
probability of bankruptcy. On the other hand - the higher is income the lower is the probability
of bankruptcy. Larger hospitals are usually located in bigger urban areas and play a greater role
in the health system (typically larger entities provide services of a higher level of
specialization). This may be a source of better cost-benefit relationship (Carr & Feldstein,
1967), (Sjetne et al., 2007), (Bem et al., 2014), (Richards et al., 2009), (Gapenski et al., 1993).
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We use a research sample consisting of 184 Polish hospitals, collected by hand from EMIS
Database. Data covers the year 2015. Calculations are supported by GRETL package.

2 Data and Methodology

In order to verify the research hypothesis we estimate the logit model, where a dependent
variable is a synthetic measure of hospital’s financial condition (M2). M2 is a synthetic
indicator, which comprises of indicator of profitability, liquidity, debt and efficiency. The
following interpretation can be implemented for the M2 measure:

- if at < 0.7 - a strong warning signal, high probability of financial difficulties;

- if 0.7<at<0.8 - a warning signal, the average risk of financial difficulties;

-if at >0.8 - lack of a clear warning signal — low probability of financial difficulties (Bem et
al., 2015), (Siedlecki et al., 2015), (Bem et al., 2017).

Based on the interpretation presented above we create the dichotomous (qualitative) variable,
taking values:

1 —if a hospital is classified as a bankrupt;

0 — if hospital financial condition is good or unidentified (“grey zone”).

The explanatory variables are:

1) Legal form (LFORM): the dichotomous variable, taking values:

1 — for hospitals operating in the form of companies;

0 — for hospitals operating in the form of SPZOZ (independent public health care facilities).

2) Localisation (LOC): the dichotomous variable, taking values:

1 — for hospitals localised in big cities (with a population bigger than 200,000 citizens —
“agglomerations”™);

0 — for others localizations;
3) Revenue (REV): measured by the logarithm of annual income;
4) Assets (ASSET): measured by the logarithm of total assets.

Additionally we employ other variables, representing selected financial condition (Zeller et
al., 1996), (Siedlecki et al., 2015), (Hollingsworth, 2008), (Holmes et al., 2017),:

1) ROA - Return on Assets = Net Income / Total Assets;

2) ROCF - EBITDA Return on Assets = (Net Profit + Interest +Taxes + Depreciation) /
Total Assets;

3) DEBT% - Total Liabilities / (Total Assets - Total Liabilities).
We analyse the data for 2015 year, collected by hand from EMIS Database. First, we analysed
369 hospitals and 184 of them were qualified into this research. Among them 93 operates in the

form of companies and 91 — as SPZOZ2. 60 hospitals are localised in agglomerations (cited
with population higher than 200.000 residents, and 123 — in smaller cities).

2 SPZOZ - Independent Public Healthcare Centre
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3 Results

First we analyse selected financial variables for companies and non-companies. We can
observe, that both companies and SPZOZ (tab. 1 and tab. 2) achieve on average negative
profitability if we employ ROA indicator. In the case of companies’ profitability is on average
slightly lower, but, on the other hand — more diversified. In it also a little bit surprising that a
median value for ROA is positive in the case of SPZ0OZ and negative for companies.

Tab. 1: Descriptive statistics for hospitals operating in the form of companies

Companies
Average N Median St. dev.
M2 0.623255 113 0.632139 0.056646
ROA -0.029759 113 -0.000555 0.077345
ROCF 0.045712 113 0.052305 0.081121
DEBT% 0.811023 113 0.728077 0.453502

Source: own study

If we measure profitability using EBITDA Return on Assets (ROCF) both companies and non-
companies obtain very low, but positive profitability, and again — companies are characterised
by, on average, lower profitability with higher standard deviation. The same conclusions can
be formulated if we use M2 measure (tab. 1 and tab. 2).

Tab. 2: Descriptive statistics for hospitals operating in the form of SPZOZ

SPzZ0z
Average N Median St. dev.
M2 0.641411 91 0.648146 0.073161
ROA -0.007841 91 0.001594 0.046673
ROCF 0.072094 91 0.069003 0.055054
DEBT% 0.835790 91 0.721275 0.460177

Source: own study

Both companies and non-companies are characterised by relatively high level of the debt
burden, while the debt ratio is slightly higher in the case of SPZOZ (tab. 1 and tab. 2).

Tab. 3: Descriptive statistics for hospitals with low possibility of financial distress

. Low possibility of financial distress
Variable -
Average N Median St. dev.
M2 0.769098 71 0.756263 0.049320
ROA 0.019765 71 0.007251 0.102703
ROCF 0.100831 71 0.081981 0.111938
DEBT% 0.566888 71 0.522425 0.286949

Source: own study

In the next part of research, we use the M2 measure, in order to create to research subgroups:
hospitals characterised by lower (tab. 3) and higher (tab. 4) risk of financial distress
(bankruptcy). We can observe that hospitals which are at higher risk of financial distress are
more heavily indebted and obtain lower profitability.

30



Tab. 4: Descriptive statistics for hospitals with high possibility of financial distress

) High possibility of financial distress
\Variable -
Average N Median St. dev.
M2 0.623255 113 0.632139 0.056646
ROA -0.029759 113 -0.000555 0.077345
ROCF 0.045712 113 0.052305 0.081121
DEBT% 0.811023 113 0.728077 0.453502

Source: own study

Next we analyse financial indicators separately for hospitals localised in big cities (with
population higher than 200.000 residents) and hospitals in small cities.

Tab. 5: Descriptive statistics for hospitals localized in big cities (agglomerations)

Agglomerations
Average N Median St. dev.
M2 0.667047 60 0.677964 0.090059
ROA -0.005573 60 -0.000787 0.103106
ROCF 0.070137 60 0.061167 0.096834
DEBT% 0.772011 60 0.677727 0.430818

Source: own study

We can observe, that the financial condition of hospitals operating in big cities is, on average
better, both in term of ROA and ROCF. On the other hand, hospitals localised in big
agglomeration have, on average, higher debt ratios (tab. 5 and tab. 6).

Tab. 6: Descriptive statistics for hospitals localized in small cities

Other localisations
Average N Median St. dev.
M2 0.685572 124 0.676991 0.088561
ROA -0.013105 124 0.000971 0.084862
ROCF 0.065454 124 0.067115 0.098464
DEBT% 0.690113 124 0.627885 0.405001

Source: own study

In order to verify our hypotheses, we built a logit model, when the dependent variable is
qualitative variable characterising the risk of financial distress, estimated using M2 measure.
Explanatory variables have both qualitative (LFORM, LOC) and quantitative character (Ln
Assets, Ln Revenue) (tab. 7).
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Tab. 7: Logit Model

Coefficient Std. Error Z P-value
Const 4.01263 1.97405 2.033 0.0421**
LFORM —1.69708 0.372641 —4.554 0.00000***
LOC —0.300043 0.398285 | —0.7533 0.4512
Ln Assets 0.997544 0.299124 3.335 0.0009***
Ln REV —1.20837 0.343203 —3.521 0.0004***

McFadden R-squared 0.151107

Adjusted R-squared 0.110038

Number of cases ‘correctly predicted' = 126 (68.9%)
f(beta'x) at mean of independent vars = 0.230
Likelihood ratio test: Chi-square(4) = 36.7934 [0.0000]

* significance level a = 0.1, ** significance level a = 0.05 *** significance level a = 0.01
Source: own study

The estimated model suggests, that the localisation is not statistically significant from the point
of view of the value of M2 measure, ergo the place of activity doesn’t change the financial
distress’ probability. According to that we are forced to reject the H2 hypothesis.

Other determinants are highly statistically significant (significance level o = 0.01). Hospital
equipped with a higher estate, measured by the value of assets, increases the likelihood of
financial distress. On the other hand, increase in revenue reduces the risk of financial distress.
Increase in revenue by 172% (multiplied by Euler’s number) reduces the risk of poor financial
condition by 70%. Based on these findings we can adopt the H3 hypothesis, assuming that the
hospital’s size is an important factor of financial distress.

Hospitals, which operate in the form of companies are at lower risk of financial distress than
hospitals operating in the form of SPZOZ. The probability of financial distress for a company
is (e"-1.69) -1 = - 0.82, that is about 82% lower than for SPZOZ, assuming a constant value of
other variables (tab. 8). This observation allows us to adopt the H1 hypothesis.

Tab. 8: Logit Model’s Interpretation

Coefficient When a variable'chan'ges l?y "1 t'he probability of
financial distress is
Const 4,01263
LFORM -1,69708 -82%
LOC -0,300043 -26%
Ln Assets 0,997544 171%
Ln Revenue -1,20837 -70%

Source: own study

4 Discussion and Conclusion

Presented study examines the factors affecting the probability of financial difficulties in
hospitals. Contrary to the expectations, the place of business is not a significant factor, despite
the fact that the descriptive statistics suggest that hospitals in smaller towns are characterised
by lower profitability (ROA) but, on the other hand, lower debt.
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We also confirm, that the hospital’s size is the important factor influencing the risk of financial
difficulties. Hospitals having higher assets are characterised by higher probability of poor
financial situation — this situation is especially difficult if bigger assets do not produce higher
revenue (insufficient use of real estate and medical equipment, for example as a result of low
contract or even lack of contract for certain medical services).

The most important finding, consistent with literature evidences, is that hospitals operating in
the form of companies are at lower risk of financial distress — although this group of hospitals
are quite different in term of size or ownership — it suggests that such a form of activity create
important incentives for managers.
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Abstract
Idea: To investigate reasons why private non-financial firms hold cash and find evidence if their cash holdings is
used to provide loans to other firms in Poland, not only inside the internal capital market, but also outside the
business group.
Data: Panel data from annual reports of 4,600 private Polish non-financial limited liability companies and
unlisted on the stock exchange joint stock companies that provided loans to other companies in 2003-2014.
Tools: Generalized Method of Moments estimation of the determinants of holding cash, taking into account
providing loans inside and outside business groups.
What’s new?: Key findings: (1) private non-financial firms hold cash and provide loans from accumulated cash
holdings originating mainly from cash flow from operating activity. (2) Lenders using long-term bank loan for
financing accumulate higher level of cash holdings. This may result from precautionary motive and concerns about
increase in costs of external financing or limitations in access to finance from banks. (3) Enterprises maintaining
higher level of cash holdings invest less in shares of other companies from within or outside the business group.
(4) The relationship between cash holdings and financing with, either long- or short-term, debt on internal capital
market is positive.
So what?: This suggests that a non-financial limited-liability company could step into shoes of banks or other
financial institutions and plays a role of an agent (a broker) in transferring loans to other companies. There is the
mechanism of tax avoidance related with granting loans to unrelated entities, using limited-liability company as
an intermediary.
Contribution: Findings confirm that non-financial private companies providing of loans outside the business
groups with the use of cash holdings retrieved from bank loans and supported by borrowings from other entities
may serve as a tool to avoid restrictions related with thin capitalization. This paper contributes to the literature
on cash holdings, financial flexibility and internal capital market constituted by business groups. The outcomes of
the analysis of lending money by firms outside the stock exchange in Poland are extension of the previous studies
on public companies listed on the stock exchange in Warsaw conducted by Biatek-Jaworska (2017, 2017a).

Keywords: Cash holdings, Private firms, Non-bank borrowings, Bank loans, Providing loans.

JEL Classification: G30, M21, M41

1 Introduction

The main purpose of this paper is to investigate reasons why private non-financial firms hold
cash and verify if their main source originates from cash flow from operations. In this study we
try to find evidence that these cash holdings are used to provide loans to other firms, not only
inside the internal capital market, but also outside the business group. This research focuses on
answer on the question if non-financial limited-liability companies step into shoes of banks or
other financial institutions and if they play a role of an agent (a broker) in transferring loans to
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other companies. We try to confirm that there is a mechanism of tax avoidance related with
providing loans to unrelated entities, using limited-liability company as an intermediary. We
assume that the basis for such a lending activity is accumulation of cash flows and money
borrowed from banks in a form of a long-term bank loan, financing with, either long- or short-
term, debt on internal capital market and less investments in shares of other companies. This
could be motivated by more probably inflows of interests on loans provided to other firms than
dividends.

The considerable growth in corporate cash holdings around the world has increased interest of
researchers and number of published articles on this topic. Consequently, there is now a large
academic literature examining cash holdings and their impact on corporate outcomes and firm
values, especially in the case of public companies listed on the stock exchange. Therefore, our
paper contributes to literature on cash holdings not only by a focus on private firms that are
relatively less cover so far, but also by a consideration of the phenomena of lending money to
other firms, inside and outside the business groups. The research sample consists of panel data
from annual financial reports (balance sheets and income statements) of 4,600 private Polish
non-financial limited liability companies and unlisted on the stock exchange joint stock
companies that provided loans to other companies at least in one year from a period of 2003-
2014. We use Generalized Method of Moments to estimate the determinants of holding cash,
taking into account providing loans inside and outside business groups.

The choice of Poland as a subject of such research is reasonable because partnerships constitute
over 90% of Poland's business sector and are treated as unrelated companies under Polish
accounting law. For the Polish setting the noteworthy considerations have: (1) the inside-debt
concept of financing firms by loans granted by their owners (individuals); (2) the usage of
limited liability companies for a tax avoidance mechanism for lending money by partnerships
or individuals to their partnerships; (3) the unwillingness of equity holders to contribute funds
to the firm in a form of share capital that is irreclaimable (paid once without any possibility of
reimbursement before the company's liquidation).

This paper provides brief review of the literature, explains the differences between non-bank
borrowings and bank loans and places borrowings from other companies among sources of
finance. The main focus is on the identification of determinants of non-financial private
corporate cash holdings as a basis for lending activity.

2 Literature review

The increase in cash holdings is closely linked with the issue of financial flexibility (the ability
of a company to respond to changes in the company’s cash flows or investment opportunity set
by providing cost-effective sources of financing (Denis, 2011). Cash holdings are determined
by a manager's expectations of the prospects for future growth and future financing costs
(Frésard, 2012).

Managers arrange their liquidity management policies to provide the flexibility to respond to
unexpected changes in the firm's investment opportunity set (Denis, 2011). Inside business
groups, conglomerates or companies with the diversified firm structure the cash flows of
operating segments with poor growth opportunities can be used to subsidize those segments
with good growth opportunities, but poor cash flows. This allows to reduce the magnitude of
financing frictions. Subramaniam et al. (2011) find that diversified firms have lower cash
holdings than focused counterparts as the diversification might reduce financing frictions. Tong
(2011) reports that the value of cash is significantly lower in diversified firms than in single-
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segment firms because of agency problems associated with the conglomerate structure. Excess
cash holdings might be used for inefficient cross-subsidization of more financially constrained
firms (including partnerships (reported as less profitable units), for example in a form of
granting loans.

Due to the high risk of the project (e.g. R&D, innovation, new product development), lenders
may be interested in the development and implementation of such a project outside their own
organizational structure, i.e. in another "friend" company that is related to or does not meet the
definition of affiliated entity (a start-up or a partnership formed by their key associate (or even
their employee)). At the same time, loss of liquidity by a "friendly” company can cause
problems such as: (1) loss of key employees as a result of incapacity to pay wages; (2) blocking
the bank account by the tax office as a result of non-payment of tax liabilities; or (3) initiating
insolvency (bankruptcy) proceedings as a result of filing a bankruptcy claim by a supplier and
a trade credit provider to whom this company owes money (did not pay for an invoice after the
deadline for payment).

Intra-group loans (widely understood, this is containing inside business groups and also
between unrelated firms) can be used to manage cash excesses in one firm and cash shortages
in another. Almeida, Park, Subrahmanyam and Wolfenzon (2011) show that groups use internal
revenues to set up or acquire capital-intensive firms, which are more likely to be constrained in
financial markets (Belenzon, Berkovitz and Rios, 2013). Similarly, Gopalan, Nanda and Seru
(2014) find that firm investment is partly financed by the dividends of other firms in the group.

Acharya, Almeida and Campello (2007) show that cash and negative debt can play distinct roles
in the intertemporal optimization of investment by financially constrained firms. In essence,
firms can use different combinations of cash and debt in order to transfer resources across future
states of the world. These transfers allow constrained firms to improve the match between
financing capacity and investment opportunities, and therefore can be value-enhancing.
Empirically, their findings confirm that constrained firms with high hedging needs prefer to
allocate excess cash flows into cash holdings (that, in our opinion, could be also use to provide
loans to other companies to finance their investment opportunities first and benefit thanks to
interest revenue collected from the borrowers).

In contrast, constrained firms with low hedging needs use excess cash flows towards reducing
outstanding debt. According to Acharya et al. (2007) theoretical model and empirical results,
financially unconstrained firms use free cash flows towards reducing the amount of debt that
they have outstanding, irrespective of how their cash flows correlate with investment
opportunities. Contrary to constrained firms which propensities to reduce debt and to increase
cash are strongly influenced by the correlation between their cash flows and their investment
opportunities. When constrained firms have high hedging needs they display a strong
preference for saving cash (their cash flow sensitivity of cash is positive and highly significant),
while showing no propensity to reduce debt. This indicates a place to collect and hold cash in
order to support constraint firms via providing them loans besides just issuing a standard trade
credit.

Based on literature review, even if non-financial firms that provide loans have poor investment
opportunities, it is not clear that making intra-group loans is justified. There is a risk of
expropriation of minority shareholders in pyramids (this behavior is called tunneling) (Buchuk,
Larrain, Mufioz and UrzUa, 2014; Johnson, La Porta, Lopez-de-Silanes and Shleifer, 2000). The
minority shareholders of those firms can prefer an increase in dividends rather than being
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lenders to other firms. Moreover, harm would be a fall in ROE or dividends because good
projects are left unfunded (Buchuk et al., 2014). Intra-group loans can also be socially
inefficient, even if they are privately efficient, because by retaining earnings, business groups
can make it harder for standalone firms to access funds. This negative externality of business
groups is discussed by Almeida and Wolfenzon (2006).

In the literature and findings of surveys concerning Poland, it is well documented that a
significant amount of funds to micro and small firms are provided by owners or households
(Yilmazer and Schrank, 2006; Seppa, 2010; Coleman and Robb, 2009; Casey and O'Toole,
2014).

“Inside-debt” is debt provided by principal owners and households as an alternative capital
source to straight equity capital. Inside-debt does not often carry any regular amortization plan.
Repayments are made when the firm has sufficient cash available; discipline of inside-debt
repayment is similar to dividend payments. Indeed, credit providers consider inside-debt as
quasi-equity despite the lack of sound empirical evidence. Conventional equity is adjusted for
inside-debt (adjusted equity = book equity + inside-debt). In particular, in Poland, BRE Bank
treats loans received from shareholders of the limited liability company in this way, i.e., quasi-
equity, but requires the signing of a subordination clause. Seppa (2010) found that inside-debt
is significantly and positively related to financial leverage, with the positive relationship
between leverage and bankruptcy, well documented in academic literature.

Moreover, in literature there is some evidence presented of the occurrence of the
“redistribution” effect through a trade credit channel. According to the redistribution view
advanced in the 1960s, companies accumulate cash holdings in periods of loose monetary
policy to pass their savings on in the form of trade credit at the time of credit constraints. As a
result, large companies could use trade credit as an alternative to discount policies in order to
ensure sales growth. In the years 1955-1957, enterprises with relatively high cash holdings used
to extend payment terms when offering trade credit, thereby strengthening the standing of firms
that experienced credit rationing in the tight monetary policy period (Meltzer, 1960).

Firms with a better access to bank financing offer more trade credit, which means that they may
act as intermediaries between institutional lenders and companies with a limited access to bank
lending._Short-term bank loans are used to minimise transaction costs. In the periods of
restrictive monetary policy, buyers facing bank funding constraints increase their demand for
trade credit much more than those who do not experience credit rationing, thereby proving the
existence of a strong monetary policy transmission channel (Petersen and Rajan, 1997). Larger
suppliers with a broader access to diverse sources of funding (including bank loans), are capable
of mitigating the effects of monetary restrictions through the transmission of funds in the form
of trade credit. The reason is that in periods of monetary tightening small firms will be more
likely to substitute bank credit with financing at the cost of their suppliers in the form of trade
credit. Yet, the more important the transactional role of trade credit over its financial role, the
less trade credit can be used for mitigating the effects of monetary restrictions (Blasio, 2005).
Trade credit is a channel through which financing is redistributed between firms and credit is
relocated from sellers who enjoy the access to bank financing towards buyers whose access to
bank financing is limited (Guariglia, Mateut, 2006, Taketa and Udell, 2006). Profitable firms
lend some part of their bank loan via trade credit in order to support their business partners, but
the size of this credit decreases as the availability of bank loans grow (Cull et al., 2007).
Disturbances in the redistribution mechanism transmitted via trade credit are caused by the
worsening financial standing (as a result of the crisis) of traditional providers of this type of
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credit, i.e., firms with a higher level of short-term debt (Love, Preve and Sarria-Allende, 2007).
Trade credit is found to have a positive impact on the real output, the counter-cyclical pattern
of the substitution effect being the spontaneous relaxation of constraints imposed by financial
institutions in periods of economic stagnation and a self-triggering mechanism smoothing
liberal crediting policies during the rapid growth periods (Huang, Shi and Zhang, 2011). We
would like to extend this concept into lending money to other companies with the use of loans
(the real transfer of money) instead of trade credit (simply postponing repayment). We have not
found confirmation that banks are aware of lending money by their borrowers to their affiliates
(related companies) or other entities (unrelated companies). However, banks are aware of
financing potential borrowers by loans granted by their shareholders. Banks respond to this
precedent by requiring the signing of a subordinate clause that prevents the repayment of loans
from shareholders before the settlement of a bank loan. This allows banks to treat these loans
from the shareholders as quasi-equity, thereby improving debt ratios (leverage).

3 What are the differences between non-bank borrowings and bank loans?

Many countries have constraints to lending money by non-bank lenders in a form of a bank
loan (a bank credit) that is regulated under the bank law and requires a banking license, for
instance India, Poland, Czechia, other European countries that implemented Directive of the
European Parliament and of the Council on the taking up and pursuit of the business of credit
institutions to national regulations, and even China. In China such re-lending activity is treated
as shadow banking (Du, Li and Wang, 2016). Werner (2014) confirms that only banks can issue
money in the form of fictitious customer deposits when purporting to engage in the act of
lending. Banks are exempt from the Client Money Rules, which prevent other firms from
creating money in the same way. While there is no restriction for non-financial companies and
other entities (including individuals) to funding others in a form of non-bank borrowings. The
latter is also allowed in Poland and very popular in Romania. Non-financial companies, among
others, are permitted to lend money to other firms in a form of a non-bank borrowing that is
regulated under civil law. Although non-financial firms are legally restricted in their possibility
to de facto act as banks, they are allowed to provide non-bank borrowings to other entities.
What are the differences between non-bank borrowings and bank loans?

The loan agreement is governed by the provisions of art. 720-724 of the Civil Code. By a loan
agreement, the lender is obliged to transfer ownership of a receiver (a person who takes a
borrowing) a certain amount of money or things designated only for the species and the receiver
(a borrower) undertakes to pay back the same amount of money or the same amount of things
of the same species and quality. The necessary element of a loan agreement is not, therefore,
the lender earning a salary (e.g. interest) in return for the service rendered (providing a non-
bank loan). The feature of this loan (non-bank borrowing) in terms of the Civil Code is free of
charge. Of course, the contract between the parties may be different. It can take into account
interest fee in accordance with requirements of tax law. Not received interest of free of charge
borrowing is a taxable revenue under the income tax law in Poland.

The partner (shareholder) of a limited liability company can lend money (provide a borrowing)
to the company for various purposes. The necessary terms of the non-bank loan agreement
(unlike the bank loan (bank credit) agreement) should not indicate how to use the subject of the
loan. However, there is permissible that a provision of the contract obligates the borrower to
use the object of the loan in a specific way (e.g. under the pain of using a right of withdrawal
that is reserved for the lender). If the loan (borrowing) is provided by a shareholder interested
in the development of the company, the contract may specify the purpose (or objectives) for
which the loan is intended. However, when the Polish income tax law is taken into account, the
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lenders should earn (gain) interests revenue based on market price (market interest rate) or on
the arm’s length principle (this is the condition or the fact that the parties to a transaction are
independent and on an equal footing. Such a transaction is known as an "arm's-
length transaction™).

3.1 Importance of loans from other companies among sources of financing

Results of the “Survey on the access to finance of enterprises” (SAFE) confirm significance of
the other loans use by borrowers from different EU countries not only micro and small firms,
but also large companies (SAFE, 2016). 27% of the EU SMEs actually applied for a bank loan
in 2016, while only 6% of them did not apply because of fear of rejection. Out of those that did
apply, 7% of SMEs’ bank loan applications were rejected and only 2% declined the loan offer
from the bank because they found the cost unacceptable. Some of the applications were still
pending at the time of the survey. The rejection rate went down from 15% in 2009 to 8% in
2015 and 7% in 2016. However, bank loan applications from smaller companies are still
rejected more often: 12% of micro companies compared to only 1% of large ones. The financing
is mostly used for fixed investments (by 38% of the EU SMES) and inventory or working capital
(34%). Development of new products and hiring or training employees are both reported by
15% of SMEs. The survey was conducted from 19 September to 1 November 2016 in each of
the EU28 as well as in Iceland, Turkey, Montenegro, Albania, Serbia, and the FYROM. The
total EU sample size was 17,354 firms of which 15,668 (90%) had fewer than 250 employees.
The study mainly provides evidence on changes in the financial situation, financing needs and
access to external financing of SMEs in the EU. The reference period is April to September
2016.

Other loans from family, friends, a related enterprise or shareholders
40%

35%
30%

25% -
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M average for 2013-10 2016 12013

Figure 1 Use of other loans from family, friends and a related firms or shareholders
Source: Authors' elaboration based on aggregated answers on the following Q4f question: Other loan, for
example from family and friends, a related enterprise or shareholders, excluding trade credit - Are the following
sources of financing relevant to your enterprise, that is, have you taken out or renewed such a loan in the past
six months? - April to September 2013 and average from April to September for a period of 2013-2016, based on
SAFE, 2016

SMEs in Romania and Latvia most often used other types of loans (16%), while 9% in Poland.
In the non-EU28 countries, SMEs in Turkey use other loans from family and friends, a related
enterprise or shareholders most often (21%) and SMEs in Serbia the least often (3%). There are
no large differences between the four distinguished sectors. In all sectors about one in ten SMEs
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used other loans. There is also only a small variation across enterprise size. The proportion of
SMEs that have taken out or renewed other types of loans is highest among large enterprises
(with at least 250 employees) (14%) and lowest among micro enterprises (1 to 9 employees)
(8%). The proportion of SMEs that used other types of loans is highest among gazelles: 14%
of SMEs in this category compared to 9% of SMEs in total EU28. The proportion of high-
growth SMEs that used other types of loans is 10% of SMEs. More innovative (11%) firms than
non-innovative enterprises (7%) benefit from other loans (SAFE, 2016). Internal funds were
used as one of (or the only) source of financing by 26% of EU SMEs in 2013. About one in
seven (15%) SMEs used other loans from related companies, shareholders, family or friends
(13.4% in Poland), more than in 2011 (13.4%) and 2009 (6.8%). One in eight (13%) had used
grants or subsidized bank loans. Five per cent had used equity and a few had used subordinated
loans (2%) and debt securities issued (2%). Levels of use of other sources of finance were
similar to 2011 levels, with only a small increase in the level of bank loans (up from 30% in
2011 to 32% in 2013), retained earnings (also up 2% from 2011) and other loans (up 2% from
2011). Use of equity was slightly lower, down 2% from 2011. Other loan types from related
companies, family or friends (15% overall) also rose by size (12% from micro SMEs to 22%
for the largest businesses). The proportion of SME managers who would prefer a bank or other
loan and who believe that there are no obstacles to getting external funding stands at nearly four
in ten (37%); a slight increase on 2011, but not statistically significant. The two largest obstacles
to external funding identified by SME managers were insufficient collateral and interest rates
being too high — both were selected by 20% of managers. The proportion claiming that interest
rates are too high has remained the same since 2011, whilst the proportion claiming insufficient
collateral has dropped two percentage points. The share of SME managers who see reduced
control of their firm as a major impediment to acquiring external finance remains very low, at
3% as it was in 2011. Similarly, the share claiming that financing is not available at all stands
at 7%, the same level as in 2009 and 2011 (SAFE, 2013).

The vast majority of entrepreneurs operating in Poland are micro-entrepreneurs, with less than
9 employees, representing more than 95% of active companies in the Polish market.

100%
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Figure 2 The share of micro & small firms in the Polish economy as compared to other countries
Source: Authors' elaboration based on the Eurostat database

There are less micro-entrepreneurs in Hungary (94%), Romania (88%), and Germany (82%),

and slightly more in the Czech Republic (96%). However, there are more small firms in
Germany, Romania, and Hungary, than in Poland (Figure 2 based on the Eurostat database).
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Although the percentage of firms that use banking products to finance their activities is
increasing in Poland, it is much lower than the EU average (ZBP, 2015; Dobbs et al., 2015).
Often, even creditworthy businesses do not decide to obtain external capital because of the high
cost of bank loans, not only financial, but also administrative costs, including an obligation to
audit financial statements.

The lack of accounting records and financial statements is a major reason of limited access to
bank credit. In this case, the basis for assessing the creditworthiness "of the company" is the
tax returns of the entrepreneur (the owner of the company). However, if the owner of the
company optimizes its taxation, i.e. commits to paying the lowest possible taxes, and
subsequently reports a very low income that unable him to obtain a bank loan. In the case of
bank lending to an individual, the bank takes into account the stability of income sources
(requiring an employment contract for an indefinite period). While in the case of the analysis
of a business loan application, firms are required to present at least a simplified balance sheet
and a profit and loss statement. In the absence of accounting records, it is not so easy - it requires
a recording of business operations for their aggregating and the preparing of a balance sheet
and profit and loss statement.

In contrast, companies with accounting books obtain a bank loan on the basis of financial
statements prepared on the basis of their accounts, not on the basis of tax returns. The low book-
tax conformity allows them to obtain a bank loan, despite sustaining a tax loss, or non-payment
of income tax due to corporate income tax (CIT) deductible tax losses. The company may
deduct tax losses from the tax base for 5 years at no more than 50% of the losses from previous
years in a given year. Data from the Ministry of Finance in Poland indicate that 60% of
companies - potential taxpayers of corporate income tax CIT - do not pay corporate income tax
(CIT tax = 0).

4 Research sample and design

This research was conducted with the use of the database of private firms provided by Bisnode,
where we have identified 4,600 lenders among 30,000 private non-financial firms based on data
retrieved from financial assets in which they recognized positive amounts of receivables from
loans provided to related entities (inside a business group) and separate to un-related entities
(outside the business group), at the balance sheet date. We retrieved data with positive values
of the following four items recognized in the assets: long-term investments including (1)
receivables of long term loans for related companies and (2) receivables of long term loans for
unrelated companies; and short-term investments including (3) receivables of short term loans
for related companies and (4) receivables of short term loans for unrelated companies.

Table 1 Lenders distribution by industry in the research sample

PKD code Industry Obs. share (%)
10-39 Manufacturing 9,157 41%
49-53 Transportation 1,492 7%
55-56 Hotels and restaurants 757 3%
58-63 Information & communication 2,039 9%
68 Real estate 3,822 17%
69-75 Professional, scientific & technical services 3,896 17%
77-82&95  Administrative services 1,272 6%

22,435 100%
Source: Authors' elaboration based on the Bisnode database
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This study was conducted with the use of panel data from annual financial statements (balance
sheet and profit & loss statement) of private Polish companies (limited liability companies and
joint stock companies) for up to 12 years of data (2003-2014) retrieved from the National Court
Register in Poland and collected by Bisnode company. Since 2002, Bisnode has been a strategic
partner of Dun & Bradstreet - a global provider of business information for over 250 million
companies in 220 countries. Research sample distribution by industry is presented in the
following table 1. The industry categories are based on two digit PKD codes (Polish Standard
Industrial Classification is based on the EU recommended standard). The definitions of all
variables used in our study are presented in table 2.

Table 2 Variable definitions

variable definition

cash holdings cash and money at bank account / total assets

I receivables from long-term and short-term loans provided to unrelated entities outside

oan_other .
- the business group /total assets

loan_bg recgivables from long-term and short-term loans provided to related entities inside the
- business group /total assets

cash flow cash flows from operations / total assets

leverage capital structure measured by the ratio of total debt/total assets

st _bank loans short-term liabilities on account of bank loans / total assets

Itbankloan long-term liabilities on account of bank loans / total assets

short debt related | financing with short-term debt within the internal capital market of the business group
long_debt related | financing with long-term debt within the internal capital market of the business group
net_trade_hg financing with net trade credit within the business group measured - trade credit obtained
(trade liabilities) less trade credit granted (trade receivables)

net_trade_other financing with net trade credit outside the business group measured - trade credit obtained
(trade liabilities) less trade credit granted (trade receivables)

trade _n_other trade receivables from other unrelated companies / total assets

trade n_bg trade receivables from related companies (within the business group) / total assets

trade z bg trade liabilities to related companies (within the business group) / total assets

equity oth investment in shares of other entities (outside the business group) / total assets

equity_inv investment in shares of related entities (within the business group) / total assets

dividends_related | dividends received from the related companies / total assets

capex investment in fixed assets / total assets

grants_pl grants received recognized in the other operational revenues / total assets

rdexpen costs of finished developmental works with positive results / total assets

roa lender’s return on assets

firm size_ b size of lending company, measured as logarithm of total assets

tax_spread tax avoidance, i.e. difference between nominal and effective tax rate etr

etr effective tax rate = taxation/gross_profit that takes continuous values from the closed
range <0;1>. The values of etr were limited, replacing etr=0 if etr <0 and replacing etr=1
if etr >1.

growth lender’s growth opportunities approximated with sales growth rate

Peer-to-peer lending practices are driven, to a higher extent, by related party linkages when we
consider the average receivables of loans given (Figure 4). However, more private lenders give
short-term loans to unrelated companies. In the case of long-term loans for unrelated
companies, the number of private lenders is slightly lower than lenders on the internal capital
market created by business groups (Figure 3).

In the study we apply the Generalized Method of Moments (GMM) enables taking into account
for heteroscedasticity due to usage of additional criteria on moments. This method enables
obtaining unbiased estimations under known problems with heteroscedasticity and
autocorrelation, even with measurement errors and endogeneity in explanatory variables.
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Arellano-Bond (1991) estimator gained most of the popularity due to the possibility of verifying
adopted assumptions on instruments with the use of Sargan-Hansen test.
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Figure 3 Number of private lenders
Source: Authors' estimates
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Figure 4 Average value of receivables of loans given, in thousands EUR
Source: Authors' estimates

5 Hypotheses development

On the one hand, according to the economic theory, higher financial surplus from the core
activity (cash flow) favors accumulation of cash holding, since it enables financing of operating
activity and investment using available cash. The choice of internal financing over external
financing is caused by information asymmetry between managers and investors. Enterprises
experiencing difficulties in accessing finance from capital market or those encountering high
costs of external financing use cash reserves for the purpose of financing the operating activity.
The precautionary motive leads companies to accumulate cash holdings, in order to secure from
occurrence of such problems. Alternatively, these reasons could also encourage companies with
higher financial constraints to request their suppliers or recipients for lending proposal.

H1: Non-financial companies provide loans from accumulated cash holdings originating
mainly from cash flow from operating activity.

Next hypothesis states that H2: Lenders using long-term bank loan for financing accumulate
higher level of cash holdings.
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This may result from precautionary motive and concerns about increase in costs of external
financing or limitations in access to finance from banks. The results obtained in the study of
Biatek-Jaworska (2017a) on sources of corporate savings (cash holdings) indicate a significant
impact of unused bank loan on increase in the level of cash holdings (so-called liquidity
reserves). Finance obtained from bank partly becomes a source of corporate cash holdings.

According to the signaling theory, the capital structure and the size of cash holdings give
investors and management an information about the financial situation of the company.
External institutions and other market players often do not have the access to the information,
based on which they would be able to evaluate investment project’s viability. Quality of an
enterprise may be signalized by the size of financial surplus form the core activity. Managers
seek to maintain their creditworthiness, in order to communicate good financial situation to the
external environment, and use it when good investment opportunities appear. Therefore, taking
a bank loan may signalize that managers expect high incoming cash flows.

According to the trade-off theory we could expect the substitution between cash holdings and
investment, i.e. enterprises maintaining higher level of cash holdings invest less in shares of
other companies from within or outside the business group. Thus we assume that

H3: The association between cash holdings and liquid assets (financial investments in shares
of other companies) is negative.

Private companies may serve as intermediaries in transferring loans to other companies, in order
to avoid restrictions related with thin capitalization. This means that there is the mechanism of
tax avoidance related with granting loans to unrelated entities, using limited-liability company
as an intermediary. Therefore we formulate the following hypothesis:

H4: The relationship between cash holdings and financing with, either long- or short-term,
debt on internal capital market is positive. This means that a non-financial limited-liability
company steps into shoes of banks or other financial institutions and plays a role of an agent
(a broker) in transferring loans to other companies.

6 Results - determinants of cash holdings as a basis for lending activity

The results from conducted analysis are presented in Tables 3 and 4. Conducting the GMM
estimation of models show that non-financial companies provide loans from accumulated cash
holdings originating mainly from cash flow from operating activity. This is confirmed by
significant positive relationship with cash flow, according to the pecking order theory. The
results also show the significant negative relationship between loans provided both within and
outside the business group and the company’s cash holdings. This confirms the utilization of
cash holdings for the purpose of lending and jointly provides evidences to confirm hypothesis
H1.

According to the free cash flow theory, less indebted companies (with lower leverage and lower
short-term liabilities due to bank loans st bank loans.L1) maintain higher level of cash
holdings, since their financial condition is rarely monitored by creditors and lenders. Lenders
using long-term bank loan for financing hoard more cash holdings. This confirms hypothesis
H2.

The association between cash holdings and liquid assets is negative, in accordance with
hypothesis H3. The results from this study confirm the substitution between cash holdings and
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investment that is according to the trade-off theory. Companies holding more cash invest less
and have lower share in equity of other companies from within or outside the business groups.

Moreover, in the case of positive cash holdings growth rate (dcash>0, model3), they carry out
lower investment in fixed assets (capex). The pecking order theory indicates the positive
relationship between enterprise’s cash holdings and investment in fixed assets. Our findings
show the positive relationship between cash holdings and financing with, either long- or short-
term, debt on internal capital market. This in accordance with H4 suggests that private
companies may serve as intermediaries in transferring loans to other firms, in order to avoid
restrictions related with thin capitalization. This indicates grounds for the mechanism of tax
avoidance related with granting loans to unrelated entities, using limited-liability company as
an intermediary.

Table 3 Determinants of cash holdings by nonfinancial companies who provide loans to other firms

variable (1) (2) (3) if dcash>0
cash holdings L1. 0,1529 Fkk 0,2111 falaled -0,8112 ***
(0,0222) (0,0177) (0,0430)
cash holdings L2. -0,0073 -0,2602 ***
(0,0094) (0,0191)
cashflow 0,0836 faladed 0,0903 falaed -0,0058
(0,0068) (0,0071) (0,0091)
loan_other -0,5739 faladed -0,5453 faaied -0,1381 ***
(0,0574) (0,0868) (0,0436)
loan_other L1. 0,1663 Fkx
(0,0362)
loan_bg -0,4365 Fkk -0,4302 falaed -0,2200 ***
(0,0259) (0,0269) (0,0338)
loan_bg L1 0,1063 Fkx
(0,0209)
leverage -0,1131 faladed -0,0499 faaied -0,0811 ***
(0,0151) (0,0105) (0,0236)
st_bank_loans.L1. -0,0594 faladed -0,0510 falaed -0,0557 **
(0,0140) (0,0114) (0,0227)
Itbankloan 0,0884 faladed 0,0503 faaied 0,0203
(0,0136) (0,0131) (0,0193)
equity_oth -0,1993 Fkk -0,2176 falaed -0,1399 ***
(0,0317) (0,0344) (0,0368)
equity_inv -0,1946 Fkk -0,2061 falaed -0,1363 ***
(0,0183) (0,0186) (0,0249)
dividends_related -0,1547 faladed -0,1418 faaied -0,1975 ***
(0,0472) (0,0468) (0,0678)
capex L1. 0,0151 fala 0,0196 faaied -0,0300 ***
(0,0071) (0,0071) (0,0077)
long_debt_related 0,1135 faladed 0,0674 falaed 0,0501 **
(0,0198) (0,0174) (0,0243)
short_debt_related 0,0379 * 0,0488 faaied 0,0947  ***
(0,0209) (0,0137) (0,0262)
roa 0,1751 Fkk 0,1707 falaed 0,1783  ***
(0,0074) (0,0074) (0,0133)
firm size_b -0,0083 fal -0,0065 * 0,0438  ***
(0,0039) (0,0039) (0,0080)
tax_spread -0,0335 Fkx -0,0310 Fhx -0,0573  ***
(0,0108) (0,0110) (0,0156)
growth -0,0024 faladed -0,0014 ** -0,0027 **
(0,0006) (0,0006) (0,0011)
net_trade other 0,2341 faie 0,2138  ***
(0,0112) (0,0155)
trade_n_other -0,2965 Fhx
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variable Q) 2 (3) if dcash>0
(0,0129)
net_trade_bg 0,2044 faladed 0,1666  ***
(0,0153) (0,0250)
trade_z_hg 0,0551 Fkx
(0,0163)
trade_n_bg -0,2961 Fkx
(0,0193)
grants_pl 0,0005 *x 0,0005 ** 0,0006 *
(0,0002) (0,0002) (0,0004)
rdexpen -0,0686 * -0,0558 #i -0,0511
(0,0374) (0,0386) (0,0491)
Time effects YES YES YES
N 22 927 23105 11 494
Sargan’s test 53,6568 [0,4106] 59,5424 [0,2498] | 59,5424 [0,2498]
Avrellano-Bond test for AR(1) -11,291 [0,0000] -15,626 [0,0000] | -15,626 [0,0000]
Arellano-Bond test for AR(2) 0,28411 [0,7763] 0,57739 [0,5637](0,5774 [0,5637]
Arellano-Bond test for AR(3) -1,3742 [0,1694] -1,078 [0,2810] [-1,078  [0,2810]
Arellano-Bond test for AR(4) -0,73815 [0,4604] -0,34958 [0,7267] | -0,3496 [0,7267]

Significant at p-value level: 1% (***), 5%(**), 10% (*), 15% (##).
Source: own elaboration in STATA ver. 15

The results from analysis of control variables indicate that viable companies accumulate higher
cash holdings which is in accordance with the theory of pecking order and financial flexibility.

Smaller companies maintain relatively higher level of cash holdings, due to the higher costs of
obtaining external sources of finance and limited access to capital and credit market. This is in
accordance with trade-off theory and the results obtained by Opler et al. (1999). Transaction
costs related with financing and information asymmetry have a particularly strong influence on
the access of small companies to the external sources of finance, which motivates them to
maintain higher level of cash holdings. Larger companies have lesser cash holdings, which may
be explained with e.g. lower probability of bankruptcy or economies of scale in managing cash
holdings (Miller and Orr, 1966). Lenders who avoid taxes maintain lower reserves of cash
holdings, which may result from higher investment or debt enabling utilizing non-interest
(amortization) or interest tax shield (costs of external financing).

Lenders with higher growth opportunities (approximated with higher sales growth rate)
maintain lower cash holdings. This is in accordance with the free cash flow theory, indicating
utilization of investment opportunities. However, this may result from lending activity or not
considering the precautionary motive, despite limitations in access to external sources of
finance. Non-financial enterprise who grant loans obtain lower inflows from dividends, which
results from their lower share in capital. Results confirm the trade-off between granting loans
and capital contributions in related firms. Financing with net trade credit (surplus from obtained
over granted trade credit) both within and outside the business group, causes the increase in the
size of accumulated cash holdings. Financing with intra-group liabilities plays similar role, i.e.
intra-group loans enable maintaining higher level of cash holdings.

However, deferred payments resulting from granted (and unpaid) trade credit to recipients, from
within and outside the business group, decrease the size of maintained cash holdings. Received
grants increase the level of cash holdings, while carrying out R&D activity is related with using
of cash holdings (accumulated liquidity reserves).

Restricting the scope of the analysis in model 3 (only observations related with increased cash
holdings) confirms most of implications described above. The exceptions are the negative
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relationship of cash holdings and investment in fixed assets in year t-1 (capex) and positive
relationship of cash holdings with the firm size. Larger companies make higher profits, which
enables them to maintain higher level of cash holdings (last column in the Table 3).

6.1 Robust check

Next, the analysis of determinants of maintaining the level of cash holdings, dependent on the
role of agency problem (table 4), confirms most of previously obtained results. Formulated
conclusions for accumulating of cash holdings from financial surplus generated from operating
activity (cash flow) and utilizing cash holdings for granting loans within and outside the
business group do not depend on the character of agency costs. Results confirm hypothesis H1.

Table 4 Determinants of cash holdings of lenders, taking into account agency problems between shareholder
(owner) and manager (management board)

variable (1) outside (2) inside (3) professional (4) manager-owner
the business group the business group manager
cash holdings 0,2007 falaked 0,1549 Fkk 0,2150 Fkk 0,1689 Fkk
L1. (0,0208) (0,0449) (0,0238) (0,0258)
cashflow 0,0931 faleked 0,0672 Fkk 0,0868 Fkk 0,0810 Fkk
(0,0069) (0,0128) (0,0091) (0,0086)
loan_other -0,4866 kel -0,6904 ok -0,3534 ek -0,6120 ok
(0,0494) (0,1957) (0,0386) (0,0721)
loan_bg -0,4406 falaked -0,4348 Fkk -0,3991 Fkk -0,4531 Fkk
(0,0285) (0,0607) (0,0318) (0,0350)
leverage -0,0432 faleked -0,0870 Fkk -0,0412 Fkk -0,0606 Fkk
(0,0079) (0,0244) (0,0110) (0,0146)
st_bank_loans -0,0460 falaied -0,0460 -0,0425 faleie -0,0460 faleie
L1. (0,0116) (0,0290) (0,0140) (0,0140)
Itbankloan 0,0459 faleked 0,0622 wx 0,0482 Fkk 0,0331 wx
(0,0137) (0,0311) (0,0176) (0,0165)
equity_oth -0,2105 falaked -0,1941 Fkk -0,1861 Fkk -0,2174 Fkk
(0,0362) (0,0608) (0,0420) (0,0427)
equity_inv -0,2136 kel -0,1639 ok -0,1774 ek -0,2445 ok
(0,0209) (0,0437) (0,0249) (0,0258)
dividends_related -0,1350 *x -0,1903 * -0,1500 *x -0,1271 *
(0,0559) (0,1080) (0,0608) (0,0674)
capex 0,0133 * 0,0319 Fkk 0,0308 Fkk 0,0080
L1. (0,0074) (0,0084) (0,0071) (0,0099)
long_debt_related 0,0813 falaied 0,0344 0,0608 faleie 0,0666 faleie
(0,0197) (0,0284) (0,0217) (0,0254)
short_debt_related 0,0403 *x 0,0383 * 0,0586 Fkk 0,0286
L1. (0,0164) (0,0225) (0,0165) (0,0210)
roa 0,1748 falaked 0,1695 Fkk 0,1686 Fkk 0,1713 Fkk
(0,0078) (0,0178) (0,0108) (0,0094)
size_b -0,0071 -0,0122 -0,0059 -0,0059
(0,0047) (0,0081) (0,0065) (0,0048)
tax_spread -0,0318 falaked -0,0238 -0,0086 -0,0457 Fkk
(0,0118) (0,0243) (0,0150) (0,0146)
growth -0,0014 *x -0,0004 -0,0017 -0,0010
(0,0007) (0,0014) (0,0011) (0,0007)
trade_n_other -0,2964 falaied -0,2491 faleie -0,2994 faleie -0,2802 faleie
(0,0135) (0,0270) (0,0176) (0,0170)
trade_z_bg 0,0505 falaked 0,0888 *x 0,0586 *x 0,0575 Fkk
(0,0180) (0,0390) (0,0235) (0,0216)
trade_n_bg -0,2967 falaked -0,2473 Fkk -0,2840 Fkk -0,3002 Fkk
(0,0207) (0,0421) (0,0282) (0,0254)
grants_pl_1 0,0004 ## 0,0000 0,0004 0,0004
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variable (1) outside (2) inside (3) professional (4) manager-owner

the business group the business group manager

(0,0003) (0,0005) (0,0003) (0,0003)
rdexpen -0,0240 -0,1019 i -0,0184 -0,0842

(0,0519) (0,0508) (0,0359) (0,0634)
Time effects YES YES YES YES
N 18 333 4773 11322 11784
Sargan’s test 50,4287 [0,2033] 59,3939 [0,254] 59,3297 [0,0498] 45,0662 [0,7725]
Arellano-Bond test for
AR(1) -14,8330 [0,0000] -7,4389 [0,0000] -14,227 [0,0000] -7,2019 [0,0000]
Arellano-Bond test for
AR(2) -0,2330 [0,8157] 0,0648 [0,0483] 1,2023 [0,2292] 0,1458 [0,8841]
Arellano-Bond test for
AR(3) 0,0387 [0,9691] -1,2976 [0,1944] -0,7411 [0,4586]  -0,5954 [0,5516]
Arellano-Bond test for
AR(4) -0,7090 [0,4783] 0,9640 [0,3350] -0,3856 [0,6998] -0,5758 [0,5647]

Significant at p-value level: 1% (***), 5%(**), 10% (*), 15% (##).
Source: own elaboration in STATA ver. 15

Enterprises with lower share of debt in the capital structure (leverage) and lower short-term
debt due to bank loan maintain higher level of cash flows, since they are monitored by creditors
less frequently. Only within the business groups the relationship between cash holdings and
short-term bank loan is not significant. Higher liabilities due to long-term bank loan lead
motivate companies to maintain higher cash holdings, in case of increase in external finance
costs or occurrence of problems with debt servicing. These results are in accordance with
hypothesis H2. Lenders who maintain higher level of cash holdings tend to invest less in shares
of other companies, which may results from preferences towards providing loans rather than
making capital contributions to entities either within or outside the business group. This
confirms hypothesis H3. Negative relationship between accumulated cash holdings and
obtained dividends may results from other sources of cash holdings than dividends from shares
in other companies. Enterprises grant loans instead of making capital contributions, since the
payment of interest neither depends on financial situation of the borrower nor requires the
resolution of shareholders meeting, contrary to dividend payment.

Investment in fixed assets in previous period does not significantly reduce company’s cash
holdings, which may result from financing such investment with external resources, such as a
bank loan. Only in the case of companies managed by the owner such a relationship has not
been statistically confirmed.

Lenders accumulate cash holdings due to financing with debt or trade credit obtained from
related entities in the internal capital market. Only within the business group, financing with
debt is of a short-term nature. This may indicate utilizing limited-liability companies as
intermediaries in providing loans to other companies, in accordance with hypothesis H4. This
is at least partly due to their lower transparency resulting from neither publishing their financial
statements nor submitting it to audit. Providing either trade credit or regular loans reduces the
level of cash holdings. The results confirm that viable companies maintain higher liquidity
reserves, while the relationship with the size of the company is not significant in neither of
analyzed sub-samples. Besides the structure of business group (model 1 and 4) tax savings
(indicated by tax_spread) do not lead to increase in the level of cash holdings, as they are rather
spent for granting loans. Lower growth opportunities and grants obtained by companies outside
the business group cause the higher accumulation of cash holdings. However, within the
business groups, carrying R&D activity leads to the increase in the cash holdings.
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7 Conclusion

Under conditions of limited access to debt finance from banks in Poland with low financial
development measured by nonfinancial corporate debt-to-GDP ratio (c.a. 48%), business
groups play an important role in providing liquidity to their members (Biatek-Jaworska, 2017).
The results allow us to extend this conclusion by identifying an important role of limited
liability companies in transferring money to unrelated companies, outside the business groups,
in a form of a loan. We suppose that most beneficiaries of such loans are firms that are constraint
on access to bank loans in Poland.

Low transparency of business sector resulted from only 10% share of companies issued
financial reports and 90% of the businesses constituted by partnerships encourage companies
to hold cash to increase financial flexibility not only own, but also other firms. Reasons for
corporate cash holdings originating mainly from cash flow from operating activity and/or long-
term bank loan are well recognized in literature (among others, Kim et al. (1998), Deloof
(2001), Ozkan and Ozkan (2004), Almeida et al. (2004), Bansal and Bansal (2012) and Qurat-
ul-ann and Abdullah (2017) except for financing with, either long- or short-term, debt gained
on internal capital market and usage of cash holdings to lending money (providing loans)
outside the business groups. Our findings show that private companies (unlisted on any stock
exchange) may serve as intermediaries in transferring loans to other companies, in order to
avoid restrictions related with thin capitalization. This support an existence of the mechanism
of tax avoidance related with granting loans to unrelated entities, using limited-liability
company as an intermediary. Besides, enterprises grant loans instead of making capital
contributions, since the payment of interest neither depends on financial situation of the
borrower nor requires the resolution of shareholders meeting, contrary to dividend payment.
Results of our study confirm the trade-off between granting loans and capital contributions in
related firms. In consequence, non-financial enterprise who grant loans obtain lower inflows
from dividends, which results from their lower share in capital. This is causes by a phenomenon
that a non-financial limited-liability company steps into shoes of banks and plays a role of an
agent (a broker) in transferring loans to other companies.
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Abstract

The recent four decades have witnessed the information revolution that has resulted in a new era of economics
based on knowledge and innovation. The phenomenon of knowledge economy represents the highest stage of the
post-industrial society and economy development, where the economic growth is no longer defined through the
ever-larger number of factory workers, but is directly related to the stock of knowledge, habits and capability for
learning new skills. Thus, the prosperity and welfare of our society are nowadays greatly determined by the stock
of knowledge as a catalyst for a global transition from the traditional economy based on an ever-larger numbers
of factory workers, tangible assets, as well as financial resources, to the dynamic economy based on intellectual
capital and other intangible assets. The paper aims to point out the significance of knowledge in modern
enterprises and explain how it is linked to the intellectual capital. Specific attention is also paid to the definition
of conceptual framework of the term ““intellectual capital as well as providing the characteristics of single
components of the intellectual capital, as well as methods of its measurement.

Keywords: Intellectual Capital Definition, Human Capital, Intellectual Capital Components,
Measurement Intellectual Capital

JEL Classification: M21, O15

1 Introduction

In today’s fast-changing global environment, knowledge is recognized as one of the most
important factors, besides financial and material resources, determining a success of a company.
According to the Nonaka & Kazuo (2007), the success of today’s enterprises in a global
business environment is highly determined by the extent to which its managers can develop
intellectual capital through the knowledge creation and knowledge-sharing on a global basis.
Nonaka & Kazuo suggest that a competitive advantage is contributed by knowledge, which is
created continuously through accumulation of valuable knowledge assets and raising the level
of employee’s intellectual capabilities. In this way a company becomes a knowledge-creating
dynamic entity that interacts with its environment, reshapes the environment and even itself
through the knowledge creation. As suggested by Young (2012), the greatest power of an
organization is nowadays recognized in its non-visible and intangible assets derived from
knowledge creation, which involves knowledge sharing, knowledge distribution and social
interaction within a company. At this point, arises the question of what is considered to be
“Intellectual Capital” within a company and how it contributes to the higher performance and
better competitiveness.

Definition and classification of intellectual capital (IC) components as well as intangible assets
have been a long-discussed issue in many research projects and studies. Webster &Jensen
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(2006) use terms “intangible assets” and “intangible capital” interchangeably and define
“intangible capital” as all forms of capital existing within a company, which matter is not
tangible in an instant. In that context they suggest that intangible capital of the firm includes
ideas, skills, and creative potential of the firm’s employees. Moreover, intangible capital is
considered to be an intermediate stage of production where the company is financing its
business activities that does not necessarily have to result in a physical, tangible asset. However,
Webster and Jensen acknowledge that the definition they have proposed seems to be a bit
controversial, because some intangible assets may be embodied in tangible objects such as
patents, licences, manuals or pictures. For instance, Penman & May (2009) insist that
“intangible assets” should be recognized as a label for brands, patents, distribution systems,
supply chains, “knowledge capital”, and “organizational capital” within a company. They also
point out to the possible accounting problems associated with the intangible assets reporting,
that mainly occur due to the fact that intangible assets cannot be considered for “stand-alone”
assets and thus, they cannot be valued on a balance sheet independently of other assets, because
their value comes from producing cash flow streams jointly with other assets. One could not
deny existence of the “intangibles” within a company, despite the fact that this kind of asset is
often missing on the balance sheets. The following usually leads to the balance sheet errors,
what consequently results in the emerging gap between firm’s book and market value. The
widening discrepancies between market value of companies and reported tangible book value
is considered to be an indication of the significance of intangible resources in the modern
knowledge economy, what forces managers to visualize the value of intellectual assets in their
organization (Krogh, Nonaka & Nidhiguchi, 2016).

Within the economy of knowledge and intellectual capital, the role of an employee has also
changed. Employees are now faced with the task to meet requirements of the company to do
more brainwork and implement their personal knowledge into new applications and innovative
products (Ali-Ali, 2003). Knowledge and intellectual capital are now considered to be the main
drivers in value creation, as insisted by Augier & Teece (2012), due to its unique capability to
be utilized again and again without being consumed unlike tangible assets. According to
Sohrabi, Raeesi & Khanlari (2010), intellectual capital can be viewed as an instrument mainly
used to measure performance and efficiency of a company within knowledge economy.

2 Intellectual capital: conceptual framework

Intellectual capital is a concept often used to identify the intangible assets within an organisation
and to formulate a framework for their meaningful classification. Exploring this concept
enables us to understand how knowledge can be profitably transformed into the valuable
activity outputs within enterprises. Intellectual capital has acquired an unprecedented role in
contemporary society, since it has become an important factor for economic growth and
business development (Moore & Craig, 2008). It is considered to be the one of the crucial
determinants of a company’s sustainable competitiveness, superior financial performance and
as important source of wealth, as suggested by many researchers, for example by Teece (2000),
von Krogh & Grand (2002), and Petty & Guthrie (2000). Commercial enterprises, various civil
society organizations and public agencies are actively engaged in the process of creation,
transformation and use of intellectual capital. In the modern world, companies not only produce
goods and services, but they have also focused a significant part of their business on the
knowledge production. Augier & Teece (2012) claim that business organizations are nowadays
employing knowledge. This means that employees are engaged in the production of knowledge,
organisations are becoming learners, and innovations are becoming an important source of a
new value creation. The ambition to create a higher value and sustainable competitive
advantage is the main reason why developing of intellectual capital within organizations is
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recognized for the core organizational competency which determines success and enhances
business performance, as claimed by Ali-Ali (2003). As suggested by the one of the most
important scholars on the topic Stewart (1997):” A success often comes to those, one who are
willing to manage their intellectual capital wisely”.

2.1 Intellectual capital definition

The term “intellectual capital” was first coined by the economist John Kenneth Galbraith in
1969, who described intellectual capital as a dynamic kind of capital, or asset, comprised of
creative mental processes. Intellectual capital is thus considered to be another essential source
of company’s competitive advantage besides physical and financial capital, as argued by
Nahapiet & Ghosal (1998) and Subramaniam & Youndt (2005). However, there is no a general
accepted, or explicit definition of what intellectual capital is and how it is used and converted
into a business value, because of the multidimensional nature of the topic, the challenge of
defining “intellectual capital” remains still a critical issue. Nevertheless, reviewing some known
approaches proposed by academics and researchers, it is possible to provide a conceptual
framework of the term.

In order to better understand the meaning of the intellectual capital, it is necessary to clarify the
role of knowledge in a company from a business point of view (Edvinsson & Sullivan, 1996).
Intellectual capital must therefore be seen from the perspective of knowledge management,
whereby it plays a significant role. As suggested by Kamaruddin & Abeysekera (2013),
intellectual capital is reflected in the organizational knowledge, since it helps an organization
to identify and manage its knowledge in order to meet the expectations of various stakeholders.
Brooking (1998) seems convinced that the term “intellectual capital” shouldn’t be considered
for something new and unusual, as it has existed since the first vendors realized how important
and beneficial the good relationship with a customer for the company can be, and it was called
a goodwill. The conceptual framework of IC has been developed through different lines of
approaches and across diverse disciplines, what is reflected in the definition provided by
Edvinsson (1997) as he describes intellectual capital as a multidimensional relationship issue
between humans, ideas and knowledge, which enables to measure the unmeasurable, and is
considered for a renewable, recyclable resource, that needs to be cultivated in a context. Taking
a closer look at the concept from a perspective of firm, we can simply define intellectual capital
as “combined intangible assets which enable the company to function”, as argued by Brooking
(1998). In a very similar manner, Moore & Craig (2008) characterize intellectual capital as
intellectual assets that can create value, drive the development of business and provide
economic growth. From a strategic perspective, a concept of the intellectual capital can provide
an answer to the core strategic questions in the relation to the future source of profitability and
the principles as well as theories of management that can help companies to explore these future
resources (Marr, 2012).The source of success, according to the Marr, is in ability of an
organization to make knowledge resources available and accessible for the whole company.
The term “intellectual capital” is often used interchangeably with terms “intellectual assets”,
“intellectual material”, *“knowledge assets” and “intellectual resource of capital”. This
interchangeability of terms is to be found in work presented by Ali-Ali (2003) on this topic. In
his view intellectual capital is considered to be the main dynamic force behind innovation and
business performance that affect competition in the contemporary knowledge economy. Al-Ali
(2003) believes that intellectual capital is comprised of such intangible assets and intellectual
resources of capital that a company uses to create value by transforming it into new processes,
products and services. For instance, Kelly (2004) views intellectual capital as the resource of
capital, which stems from a relationship between “stakeholders and partners, and an
organisation’s ability to provide innovative solution for its business, manage changes, as well
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its infrastructure, stock of knowledge, experiences and transferable competencies of its staff.
By contrast, Klein & Prusak (1994), designate intellectual capital as an intellectual material,
which includes thoughts, raw ideas, electronic messages, books, magazines, databases and post-
it notes distributed in multiple storage units including the minds of individuals, so it has to be
considered for the output of human processes, that can be formalized, captured and leveraged
to produce a higher-valued asset. The term “intellectual material” in relation to intellectual
capital has been also used by Stewart (1997). In his view, intellectual capital consists of
collective wisdom and energy, which is difficult to be measured and more difficult to be
managed. Stewart also argues that intellectual capital includes three crucial components: human
capital being the sum of existing status of learning, innovation and mentality, experiences
embodied in employees; structural capital being the sum of existing stock of knowledge
effectively tested and organized within a company; and finally, customer capital being the
relationship with the company related persons and parties, which includes customer loyalty and
satisfaction.

Webster & Jensen (2006) proposed to use the term “intangible capital” instead of term
“intellectual capital”. However, from their definition of “intangible capital”, we can conclude
that they seem to talk about very similar things. Webster and Jensen claim that “intangible
capital” refers to all forms of capital that are not tangible in their nature, and it includes
corporate knowledge, personal skills, individual potential, but also patents, licences, intellectual
property and rights. They suggest that all named kinds of capital should fall within four broader
categories, namely: human, organizational, marketing (or relational) and production capital.

From the above definitions, it emerges that the concept of intellectual capital comprises of
diverse elements that can be grouped in a few board categories.

2.2 Intellectual capital components

Several contributions have formed different frameworks for the identifying and classifying the
diverse components of the intellectual capital. According to the most of theoretical approaches,
the following main components of the intellectual capital can be most commonly identified :
human capital; structural or organizational capital; and customer or relational capital, as argued
by Stewart (1997), Pulliam & Phillips (2002), Webster & Jensen (2006), Méller & Gamerschlag
(2009), Moberly (2014), and Zakery & Afrateh (2016). One of the most representative scholars
on the topic is Sullivan (1998) with his definition of intellectual capital represented by the sum
of a firm’s ideas, designs, acquired knowledge, inventions, technologies, know-how, data skills,
processes, publications, patents and rights. From his view, under the term “intellectual capital”
shall be understood everything what can be turned into the firm’s profit. In that sense, he
proposed a simplified model of intellectual capital, which consist of two dominant components,
namely human capital and intellectual assets, which includes intellectual property:

Intellectual
Assets
Human

Resources

Intellectual

Figure 1: Intellectual capital model
Source: Sullivan, 1998
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As suggested by Sullivan, human capital is comprised of a company's individual employees,
each of whom possess unique physical and mental qualities, knowledge and skills, as well as
capabilities of suppliers, contractors and other organization related persons to create and deliver
value to a customer. The most important parts of the human capital are collective knowledge,
experiences, skills and know-how of all employees of the firm. Human capital is very important
source of value in every company, because only through humans the company gains an ability
to create and add value. The value created by human resources is reflected in intellectual assets
of the company. Sullivan points out that creation of intellectual assets is not easy, and it requires
managing the company’s human capital in the way that encourages people to codify their
knowledge. One could basically distinguish between two forms of knowledge, namely explicit
knowledge, which could be codified, formalized and is much easier to retrieve, as argued by
Wellman (2009) and tacit knowledge, which refers to the personal qualities and capabilities of
an individual and is difficult to extract and codify (Brooking, 1998). Once a company codifies
tacit knowledge embodied in its employees, it becomes an only owner of the information. In
this context, intellectual assets are codified, tangible descriptions of individual knowledge to
which company can exercise ownership rights. Intellectual assets include data, documents,
processes, inventions, drawing and programs. Once intellectual assets are legal protected, they
become intellectual property being, for instance, trademarks, patents, copyrights, and trade
secrets. Sullivan has also proposed a model of Knowledge Company by expanding existing
model of intellectual capital to include structural capital:

Intellectual Capital

Intellectual
Assets

Structural Capital

Figure 2: Model of Knowledge Company
Source: Sullivan, 1998

Sullivan claims that intellectual capital by itself can bring a little value to a company. To deliver
a greater value it must be supported by an infrastructure that company provides to its human
capital. Sullivan is convinced that structural capital is the “hard” assets of the company, which
include financial assets, buildings, machinery and other items to be found on the balance sheets.

One of the most important contributions to the development of the intellectual capital
components structure is the model proposed by Saint-Onge (1996), which is comprised of three
core components, namely human capital being defined as capabilities of employees required to
provide value to customers; customer capital referring to loyalty and profitability of customers;
and structural capital being the capabilities of an organization to meet market needs; Customer
and structural capital are considered for inseparable components of intellectual capital- in
contrast to the Sullivan’s model. This model divides individual aspects of intellectual capital
into broader categories from a marketplace perspective. Saint-Onge points out relevance of
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customer capital which unlike human capital that leaves a workplace at the end of the day, and
structural capital that has only a little value without human capital, is represented by customers
that keep the company alive with their willingness to pay for products and services offered by
the company. He is convinced that right balance between human, structural and customer
capital is what creates a corporate culture and thus is a guarantee of business success.

A further extension of the model, with its orientation on the market and customer relationship
management is provided by Brooking (1998) as she suggests that intellectual capital is
comprised of four key components: market assets, intellectual property assets, human- centred
assets and infrastructure assets.

Intellectual
Capital
|
| | T |
Market Assets Human-centred Intellectual Infrastructure
Assets Property Assets Assets

Figure 3: Model of Intellectual Capital
Source: Brooking, 1998

Market assets are considered for a source of firm’s competitive advantage, because they include
those intangible assets which are directly related to the crucial market activities of the firm.
Branding, customer loyalty and sophisticated distribution network determine the success of the
products placed on the market. Moreover, well-managed marketing strategy ensures the
expansion of firm’s reach and growth of its revenue. However, human-centred assets are very
important source of knowledge in the company. They encompass the entire process of
organizing expert work in collective, ability to lead employees, capability of creative thinking
and problem solving, and other skills embodied by the employees of the firm. Brooking points
out that, unlike other assets, human-centred assets cannot be owned by the firm. Good manager
need to realize, that skills and knowledge generated and retained by humans, belong to the
individuals and not to the company. Therefore, human-centred assets should be viewed as a
very special source of wealth and hence should receive a special treatment, which includes, for
instance, monetary motivation, and personal development opportunities. Successful managing
of human-centred assets implies an ability to derive maximum benefit from individuals being
in employment with a company, by understanding their skills, knowledge, expertise in order to
create value within a company. Intellectual property assets enable company to create its own
legal system for protecting sensitive data by registering patents, copyrights, trademarks and
concluding non-disclosure agreements. All these legal protection instruments give a company
an exclusive position in the market-place, by protecting its know-how, inventions, designs,
software or trade secrets from theft. Brooking suggest, that the functionality of an organization
is ensured by infrastructure assets being represented in technologies, processes and methods. In
other words, infrastructure assets include a range of components determining the way the
company works. This category of intellectual capital contains such intangible assets as the
company culture, methods of managing risk and sales force, databases of information related
to the market and customer issues, etc. It comprises also such assets as telecommunication and
system support, which seem to appear tangible at a first glance, but it is all about the way it
brings value to the company.
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The most sophisticated classification of intellectual capital components has been proposed by

Edvinsson (1997) as a technique for quantifying intangibles assets of a company. Edvinsson

points out the importance of managing intellectual capital with an example of a company

Skandia AFS: “A focus on intellectual capital provides an effective instrument to manage and

develop a company”. The increasing interest on the intellectual capital and hidden value in

Skandia AFS led to the categorization of the intellectual capital components through

formulation of such required questions as:

1. Identifying and improvement the visibility and measurability of intangible assets

2. Capturing and supporting processes by making knowledge more transparent and accessible
within the company

3. Managing intellectual capital, improving and increasing capabilities of staff though access
to training and IT networking

4. Capitalization and gaining competitive advantage by faster converting knowledge, skills and
applied experience into an added value.

This has resulted in clarification of company’s intangible assets into the complex structure.
Edvinsson is convinced that the definition of the term “intellectual capital” proposed by Stewart
(1997): “Intellectual capital is something that you cannot touch, but still makes you rich”, is
reflected in a scheme of the intangible assets structure developed by Skandia AFS. The model
illustrates major buildings blocks, which represent a range of non-financial values of the firm
and can be considered for a gap between book and market value of the company.

Market Value
Financial Intellectual
Capital Capital
1
I ]
. Structural
Human Capital Capital
1
I ]
Customer Organizational
Capital Capital

Innovation l .
Capital Process Capital

Figure 4: Model of Intellectual Capital
Source: Edvinsson, 1997

The company’s capital structure starts with identifying of two core components of the stock
market value, which are: financial capital and intellectual capital. Intellectual capital itself
consists of two main elements: Human capital and Structural Capital. According to the scheme,
shown above, intellectual capital can be considered as a creative aggregate of human capital
and other forms of capital derived from the human capital. However, special attention should
be paid to the human capital, because human beings are the most important creators of
knowledge (Nonaka & Kenney, 1991).Human capital is represented not only by the employees
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within a company, but also by the tacit and explicit knowledge, personal skills and qualities,
moral values, corporate culture, managerial skills and ability to perform at a higher level. The
specific attribute of human capital is that unlike other types of company’s intangible assets,
human capital cannot be owned by anyone, because employees are not a property of a company
they are working for. Moreover, no one can separate a person from his or her knowledge, skills,
capabilities and experiences, however effective human capital management enables a company
to become an owner of knowledge embodied in its employees.

Structural capital can be defined as the value that derives from the human capital. It refers to
the documented knowledge of the employees and company related persons. This dimension of
intellectual capital is often used interchangeably with “organizational capital” (Marr, 2007),
and includes all components related to the organizational structure, routine methods and
intellectual property of the company. Structural capital is comprised of internal processes,
methodologies, structures and systems (Cabezas, 2008), that enable human capital to create
market value, but it also encompasses intellectual property and other intangibles owned by a
company, but that may not appear on its balance-sheets. Unlike human capital, structural capital
belongs to the company and includes complementary assets of a business, such as
manufacturing facilities and distribution capabilities, which enable to convert ideas into a
saleable value (Sullivan, 1998). Sullivan argues, that structural capital provides an environment
that stimulates the human capital to create and leverage its knowledge. It contains such sub-
elements as a customer and organizational capital.

Customers are considered for another important source of wealth in every organization and for
a crucial element used to achieve a competitive advantage (Horibe, 1999). Hence, customer
capital may be defined as a long-term relationship between a company and its customers which
is reflected in a customer satisfaction and loyalty to the products and services offered by the
company (lordache-Platis, 2017). The significance of the customer capital is emphasized by
Roos (1998) as he is convinced that the value extracted from the long-term customer
relationship is much more important than the value from the knowledge and skills accumulated
within a company.

Organizational capital is defined as institutionalized knowledge and codified experience and is
to be found within and used though databases, patents, processes, systems and structures
(Youndt, Subramaniam, & Snell, 2004). According to the Foss & Knudsen (1996),
organizational capital enables linking organizational structure to the competences of the firm’s
employees. Sullivan (1998) describes the organizational capital as the way of how a company
and its employees are organized to attain the best competitive advantage in the market
conditions. He points out that the organizational capital is created as a merge of human capital
and structural capital. This mean that all components of intellectual capital interact with each
other. The structure of organizational capital is comprised of two crucial elements: innovation
capital, being an ability of a company to generate new ideas, create new products and take its
inventions to the market (Chesbourgh, 2006); and process capital, being methods and know-
how that company uses to manage its business. According to Lépez, de Castro & Verde (2010),
innovation and process capital enable synchronization between all components of intellectual
capital.

2.3 Intellectual capital measurement

Measurement of intellectual capital (1C) as well as intangible assets is still remaining a difficult
point. There is no universal technique for a complex evaluation of a given issue. Therefore, the
technique selection always depends on the data availability of individual IC components,
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purpose of analysis and last but not least the report’s intended audience. Sveiby reffered to

Luthy (1998) and Williams (2000) proposed classification of methods known for measuring,

evaluating and reporting intellectual capital into the four main categories:

1. Direct Intellectual Capital Methods (DICM) — intellectual capital measurement is based on
a monetary estimation and identification of its various components, which can be evaluated
individually or as an aggregate index. Thus, DICM are able to provide a comprehensive
and clearer picture of a company’s intellectual wealth, since the methodology enables to
measure and evaluate the individual components of intellectual capital separately (Gogan
& Draghici, 2013; Huang, 2014;). Mohamed (2017) stressed that another huge advantage
of DIC models is its accurate methodology which can be applied at any organizational level.
However, DIC methods cannot be easily linked with financial statements results. Another
weakness of the DICM lies in the variety of resource definitions its meaning between each
company and each purpose, what makes comparison very difficult.

2. Market Capitalization Methods (MCM) — derive the value of intellectual capital from the
discrepancy between a company’s market value and stockholders equity. This measurement
approach is useful for intra-branch benchmarking due to its monetary focus, but it does not
provide a detailed view of the intangible nature of intellectual capital components. Major
advantages of MCM methods lie in their simplicity and easy application. However, the
values are easy to calculate, the biggest weakness, according to the Sitar & Vasic (2004), is
that the changes in the stock market value are not completely under management control,
especially in times of takeovers and short business cycles, which may result in oscillations
in a company’s intellectual capital value. Another disadvantage of MCM models lies in the
limitations in interpreting the results when comparing the value of intellectual capital
among diverse companies and organizations, due to the fact that organizations are often of
different sizes. Hence the comparison is only possible if the influence of company’s size is
omitted.

3. Return on Assets Methods (ROA) — measure intellectual capital on a basis of the
profitability calculation of individual intangible assets of a company. The main advantage
of the ROA methods, as argued by Huang (2014), is their simplicity and understand ability
since they are based on the traditional accounting principles. The ROA models are also
suitable for benchmarking and comparison of different organizations across the same sector.
However, the ROA calculations often contain interest or discount rate, considering the time
value of money, so the measurement at various points in time will also affect the results.
Stahle, P., Stahle, S., & Aho, S. (2011) point out that the main disadvantage of ROA models
lies in its inability to identify the value creation drivers, due to the confusing definition of
intellectual capital, and to provide an information of possible improvements.

4. Scoreboard methods (SC) — measure intellectual capital through the specific indicators and
indices calculated for it various components. The SC methods are very comprehensive and
highly adaptable to the development strategy of a company. The biggest strength of the
scoreboard methods is their suitability for all companies, regardless of size, business and
intellectual capital categories definitions (Sitar & Vasic, 2004; Huang 2014). Scoreboard
methods enable to capture and evaluate knowledge and skills encompassed in human capital
on national and international level, as proposed by Bontis (2004), and thus to evaluate
education and competencies of individuals in realizing organizational or even national tasks
and goals. The main limitations of the scoreboard models lie in the fact that every company
build their own unique and specific index with respect to its environmental background and
line of business. Thus, the comparison between competitive companies is quite difficult.
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Based on several studies focused on a critical analysis of individual IC measurement methods,
the strengths and limitations of the four categories have been summarized in the following table:

Table 1 IC Methods summary

Method Advantages Disadvantages
provides a comprehensive picture of a no linking with financial statement
company’s intellectual wealth results
DIC allows to measure intellectual capital not suitable for benchmarking or
components separately comparison
able to apply at any organizational level -
allows to calculate economic value of | not suitable for measuring non-financial
IC aspects of IC
imolici ick | results are highly determined by the
MCM simplicity, quick to apply changes in the stock market
allows intra-branch benchmarking and
comparison between companies of the -
same size
allows to calculate economic value of
I . unable to measure the value of IC of
IC, based on traditional accounting . L .
I diverse categories in the organization
ROA principles
suitable for comparison across results are affected by the way of
organizations within the same industry | determining interest or discount rate
extensive application and easy-to-adjust | every organization build its own unique
index and specific index
SC enables to estimate different dynamics
of individual IC components or comparison is quite difficult
categories

Every method listed under the categories mentioned above, has it strengths and limitations
derived from the different definitions on the concept of intellectual capital. Therefore, it is not
possible to identify the most appropriate method for measuring the value of intellectual capital
in organization. To provide the most accurate picture of the intellectual wealth, Sveiby
recommended to combine multiple models and methods with one another, with the respect of
data, purpose and audience.

3 Conclusion

The study had revealed that intellectual capital has gained increasing attention since it can be
used to understand how knowledge can be profitably transformed into valuable activity outputs
within enterprises. However, this concept is still partial unexplored but a significant branch of
knowledge economy. The development of its conceptual framework has been discussed for
many years. As it turned out, overall definition of intellectual capital allows us to build a relation
between knowledge and intangible assets within a company. A success of the firm is now
greatly determined by its ability to employee smart people and effectively utilize their
knowledge capabilities. Organizations should focus their activities on making knowledge
available and accessible for all employees. Thus, it can be concluded that intellectual capital a
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sum is of all intangible assets of the organization created as a result of intellectual activities of
its employees. Therefore, it should be noted that intellectual capital cannot be viewed as a sum
of independent elements, but as a creation resulted from their interactions. Knowledge, skills
and individual capabilities embodied in human capital are transformed into the organizational
processes, culture and foundation of the basis for stable and sustainable customer relations. The
successful handling of intellectual capital as a resource of competitive advantage can be
achieved only through processes of interaction of all its components within a company.

Acknowledgements

This research was supported by VEGA project No. 1/0311/17 on Measuring and Reporting
Intangible Assets

References

Al-Ali, N. (2003). Comprehensive intellectual capital management: Step-by-step. John Wiley
& Sons.

Augier, M., & Teece, D. J. (2005). An economics perspective on intellectual
capital. Perspectives on intellectual capital, 3-27.

Bontis, N. (2004). National intellectual capital index: a United Nations initiative for the Arab
region. Journal of intellectual capital, 5(1), 13-39.

Brooking, A. (1998). Intellectual Capital : Core Asset for the Third Millenium Enterprise.
London: International Thomson Business Press.

Cabezas, R. (2008). Opportunities and Diversification : Expansion of Business by Analyzing
the Structural Capital of Engineering Service Firms. Hamburg: Diplomica Verlag GmbH.

Chesbourgh, H. W. (2006). Open Innovation: The New Imperative for Creating and Profiting
from Technology. Harvard Business Press.

Davenport, T. H., & Prusak, L. (1998). Working knowledge: How organizations manage what
they know. Harvard Business Press.

Edvinsson, L. (1997). Developing intellectual capital at Skandia. Long range planning, 30(3),
366-373.

Edvinsson, L., & Sullivan, P. (1996). Developing a model for managing intellectual capital.
European Management Journal, 14(4), s. 356-364.

Foss, N., & Knudsen, C. (1996). Towards a Competence Theory of the Firm. New York:
Routledge.

Gogan, L. M., & Draghici, A. (2013). A model to evaluate the intellectual capital. Procedia
Technology, 9, 867-875.
Horibe, F. (1999). Managing Knowledge Workers: New Skills and Attitudes to Unlock the
Intellectual Capital in Your Organization. Ontario: John Wiley & Sons Canada Limited.
Huang, S. Y. (2014, July). Intellectual capital measures: literature review. In Management of
Engineering & Technology (PICMET), 2014 Portland International Conference on (pp.
1266-1273). IEEE.

lordache-Platis, M. (2017). ECIC 2017- 9th European Conference on Intellectual Capital.
Customer Capital in Higher Education Institutions; Present and Future Strategic Decisions.
, (s. 133-141).

Kamaruddin, K., & Abeysekera, 1. (2013). Intellectual Capital and Public Sector Performance.
Emerald group publishing limited.

63



Kelly*, A. (2004). The intellectual capital of schools: Analysing government policy statements
on school improvement in light of a new theorization. Journal of Education Policy, 19(5),
609-629.

Klein, D. A., & Prusak, L. (1994). Characterizing intellectual capital. Center for Business
Innovation. New York: Ernst & Young LLP Working Paper.

Krogh, G., Nonaka, 1., & Nishiguchi, T. (2016). Knowledge Creation: A Source of Value. New
York: PALGRAVE.

Lopez Saez, P., de Castro, G. M., Navas Lopez, J. E., & Delgado Verde, M. (2010). Intellectual
Capital and Technological Innovation. Information Science Reference, United States.

Marr, B. (2007). What is intellectual capital. Strategies for information technology and
intellectual capital: Challenges and opportunities.

Marr, B. (2012). Perspectives on Intellectual Capital. Multidisciplinary insights into
management, measurement, and reporting. Routledge. Taylor&Francis Group.

Moberly, M. D. (2014). Safeguarding Intangible Assets. Buterworth-Heinemann, imprint of
Elsevier, Inc.

Mohamed, I. A. (2017). Methods of Measuring Intellectual Capital and the Efficiency of
Investment It: Advantages & Disadvantages. Analytical Comparative Study. Imperial
Journal of Interdisciplinary Research, 3(2).

Moller, K., & Gamerschlag, R. (2009). Immaterielle Vermdgenswerte in der
Unternehmenssteuerung-betriebswirtschaftliche Perspektiven und Herausforderungen.

Moore, L., & Craig, L. (2008). Intellectual Capital In Enterprise Success, Strategy Revisited.
John Willey & Sons. Inc., Hoboken, New Jersey.Nahapiet, J., & Ghosal, S. (1998). Social
capital, intellectual capital, and the organizational advantage. Academy of Management
Review, 23(2), 242-266.

Nahapiet, J., & Ghoshal, S. (2000). Social capital, intellectual capital, and the organizational
advantage. In Knowledge and social capital (pp. 119-157).

Nonaka, 1., & Kazuo, I. (2007). Knowledge Creation and Management: New Challenges for
Managers. New York: Oxford University Press, Inc.

Nonaka, 1., & Kenney, M. (1991). Towards a New Theory of Innovation Management: A Case
Study Comparing Canon, Inc. and Apple Computer, Inc. Journal of Engineering and
Technology Management(8), 67-83.

Penman, S. H., & May, G. O. (2009). Accounting for Intangible Assets: There is Also an
Income Statement. Abacus, 358-371.

Petty, R., & Guthrie, J. (2000). Intellectual capital literature review. Measurement, reporting
and management. Journal of Intellectual Capital, 1(2), 155-176.

Pulic, A. (2000). VAIC™-an accounting tool for IC management. International journal of
technology management, 20(5-8), 702-714.

Pulliam, P., & Phillips, J. (2002). Measuring Intellectual Capital. Ameriacan Society for
Training&Development.

Roos, J. (1998). Exploring the Concept of Intellectual Capital (IC). Long Range Planning, 150-
153.

Saint-Onge, H. (1996). Tacit knowledge the key to the strategic alignment of intellectual
capital. Planing Review, 24(2), 10-16.

Sitar, A. S., & Vasic, V. (2004). Measuring intellectual capital: Lessons learned from a practical
implementation. Innovation Center of Gorenje Group, University of Ljubljana, Eslovenia,
337-351.

64



Sohrabi, B., Raeesi, I., & Khanlari, A. (2010). Intellectual capital components, measurement
and management: A Literature Survey of Concepts and Measures. In P. Lopez Saez, G.
Martin de Castro, J. E. Navas Lopez, & M. Delgado Verde, Intellectual Capital and
Technological Innovation: Knowledge-Based Theory and Practice. Information Science
Reference (‘an imprint of IGI GLOBAL).

Stahle, P., Stahle, S., & Aho, S. (2011). Value added intellectual coefficient (VAIC): a critical
analysis. Journal of Intellectual Capital, 12(4), 531-551.

Stewart, A. T. (1997). Intellectual Capital: The New Wealth Of Organizations. New York:
Nicholas Brealey Publishing.

Subramaniam, M., & Youndt, M. A. (2005). The influence of intellectual capital on the types
of innovative capabilities. Academy of Management Journal, 48(3), 450-463.

Sullivan, P. H. (1998). Profiting from Intellectual Capital: Extracting Value from Innovation.
John Wiley & Sons, Inc.

Sveiby, K. Methods for Measuring Intangible Assets, available at http://www.Sveiby.com

Teece, D. (2000). Managing Intellectual Capital : Organizational, Strategic and Policy
Dimensions.

von Krogh, G., & Grand, S. (2002). From economic theory towards a knowledge-vased view
of the firm. In N. Bontis, & C. Choo, The Strategic Management of Intellectual Capital and
Organizational Learning. New York: Oxford University Press.

Webster, E., & Jensen, P. H. (2006). Investment in Intangible Capital: An Enterprise
Perspective (Zv. 82).

Wellman, J. (2009). Organizational Learning : How Companies and Institutions Manage and
Apply Knowledge. New York: Palgrave Macmillan.

Youndt, M. A., Subramaniam, M., & Snell, S. A. (2004). Intellectual capital profiles: An
examination of investments and returns. Journal of Management Studies(41), 335-362.

Young, J. (2012). Personal Knowledge Capital. The inner and outer path of knowledge creation
in a web world. Oxford: Chandos Publishing.

Zakery, A., & Afrateh, A. (2016). Analysing intellectual capital management and growth based
on dynamic modelling. Knowledge Management Research & Practice, 15(1), 101-113.

65



Empirical analysis of the availability and changes in the use of
bank loans by enterprises in selected countries of European Union

MIROSEAW SOLTYSIAK! -PAULINA FILIP 2
Rzeszow University of Technology, Faculty of Management
University of Rzeszow, Faculty of Economics
Poland

Abstract

The objective of the paper is the assessment of the access to capital in the countries of Central and Eastern Europe,
its range, structure and impact on the development of small and medium enterprises (SMEs). The key question is
whether the countries of the region benefit from the bank loans as the major funding source. Analyzes were
conducted in reference to the continental (German) model which uses mainly traditional forms of raising capital
like

loans and credits granted by banking institutions. Hence, all the analyzes relate the attitudes of entrepreneurs
from the Central and Eastern European countries to the German economy and the EU-28 as a collection of all
countries.

Keywords: Bank Loans, Continental Model, European SME Financing, Availability.
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1 Introduction

Development depends on a range of various factors. The level of advancement of the financial
sector and its availability is undoubtedly one of the key ones. It plays a crucial role for the
country’s economic system and thus is called its lifeblood. From the very inception of banks
and stock exchanges, economists have recognized the fundamental role of the financial sector
in the development of economy. Its key role in stimulating development was widely accepted
in mid 50th of last century (Torre, Martinez, Peria and Schmukler, 2008). Many economists
have proved that the most important development factor is a healthy internal engine of
economy, i.e. a strong financial sector, which provides access to capital to all operating and
producing market entities (Tamer Cavusgil and Pervez, 2017). Medium-sized enterprises,
which tend to struggle to secure their position on the market, are an important sector for the
financial system (Barth, Linand and Yost, 2011, Filip, Grzebyk and Kaliszczak, 2010).
Changing over time business conditions, changing SME access to funding and alternative ways
of funding the SME sector have recently become a significant area of research. The financial
sector varies greatly from country to country. The differences relate among others to dominant
financial institutions, forms of funding of economic initiatives, trading instruments and the level
of technological development of infrastructure. According to the World Bank analysis, there is
a close relationship between the size, availability and effectiveness of the financial market on
the one hand, and the rate of economic growth in a given country on the other (OECD, 2009,
World Bank, 2010, Andrejovska, 2014, Joos, Lang, 2014).
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The main research question is to recognize whether and how the countries of Central and
Eastern Europe use bank loans as the main source of funding. Analyzes were conducted in
reference to the continental model which uses mainly traditional forms of raising capital like
loans and credits granted by banking institutions.

2 Advantages of traditional financing in the continental model

In the history of economic development loans constitute one of the main sources of financing
enterprises (Grzywacz, 2012, Galindo, Micco, 2005). There are many types of bank loans:
revolving loans for current company operations; investment loans supporting the sustainable
development of enterprises; bank loans, which do not impose strict requirements, are needed to
support smaller projects and activities; new banking products in the financial market (e.g. credit
cards, current account overdraft and other loans) which allow repayment of the previously
incurred trade liabilities without the need to apply for a new loan.

Loans are the basic banking product financing the global economy. Various types of loans have
influenced the constant development of financial markets (Moritz, Block, Heinz, 2016). The
corporate loan system allowed for technical progress and increased the role of banks in the
financial system of the economy (Fernandez, Lopez-Garcia, Marzinott, Vanhala, 2017). In the
financial systems of various countries, two basic models of the banking sector are distinguished,
also perceived as prevailing models of the financial system: the Anglo-Saxon model and the
Continental (German-Japanese, Rhenish) model. The continental system, currently more often
referred to as German, is a bank-oriented model as a basic credit institution. It can be also briefly
described as a banking model (Surdykowska, 1999). The name reflects the main supplier of the
necessary capital for enterprises. In this model, the axis is the central bank and commercial
banks that perform both monetary and capital functions. The bank is the main source of short-
and long-term capital acquisition. In this model, banks are of universal nature; they run both
corporate banking (deposit and credit) and investment banking. A universal bank performs all
kinds of banking activities. The bank combines credit transactions with transactions in the area
of securities, issue activities as well as investment services and consulting. Thus, the bank can
conduct a flexible policy towards its clients, because it can hold a holistic view of its customer
treating it as a whole. There are long-term connections between the bank and enterprises, as
well as mutual relationships and business relations that are very characteristic in the case of
cooperative banks (Sottysiak, Suraj-Sottysiak, 2008). Until the global financial crisis, this
system was considered quite stable. Its imperfections should also be noted (Krasodomska, 2010,
Yakubiv, 2015). Criticism voiced by some researchers and analysts, shows that performing all
operations in one universal bank in crisis situations may take place at the expense of weaker
smaller entities (Barth, Lin and Yost, 2011,Sottysiak, 2009). Among other flaws, researchers
point to the delay of credit institutions in the process of implementation of innovative financial
instruments.

3 Assumptions and research methods

The purpose of the own research was to empirically analyze the availability and changes in the
use of bank loans by enterprises in the European Union. The essence was the recognition of the
degree of use of traditional forms of financing, i.e. bank loans and other banking forms in
financing their business activities by European enterprises. The idea of the undertaken research
was to check the influence of entrepreneurs in EU countries on traditional attitudes in the
methods of financing so-called the Continental Model (German model). The subject of the
research was medium-scale enterprises employing 20-49 people. The analyzes were conducted
for the neighboring countries of Germany, taking as a reference the effect of imitation and the
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effect of direct cultural and economic impact. These countries were Czech Republic, Hungary,
Poland, Slovakia, and Romania. The reference point in accordance with the concept of the
German model was the German economy and the results obtained by all EU countries (EU-
28).2 The basic period of research was 2007-2016.In the first stage, the sub-index on access to
debt finance index per country was listed for the analyzed countries, for the period 2007-2013
and countries were selected for the level of this development and accessibility. Methodically,
the indicator largely reflects the importance of debt financing in terms of access to finance for
SMEs and the fact that it is systematically monitored raises its cognitive value. On this basis,
the level of the countries studied and their possibilities of financial development (support) were
determined. Further for the next years, changes in economic values showing the economic
growth of enterprises were calculated, ie turnover and value added of the non-financial business
economy.In further studies, the initial and final details of the reasons for choosing a bank for a
loan in European countries (2007 versus 2016 period) and the outcomes for the application of
the a credit line, bank overdraft or credit cards overdraft in the bank (loan institutions) in the
past period. Number of enterprises using credit products calculated with reference to 2009 due
to the availability of comparable data (measured by the SAFE Accesses to finance, tool used
by the European Commission UE and ECB).

Data for the study were obtained from a wide range of sources, including European
Commission, European Central Bank, Eurostat Statistical Office of the European Union,
National statistical Offices and World Bank data on how to measure and lead business. The
statistical analyzes applied correlation coefficients between the growth rate of enterprises in the
period of ten years, immediately after the financial crisis and explanatory variables in the
countries surveyed: In extended analyzes, a statistical analysis of correlation was carried out
and calculated on the correlation coefficients between the growth rate of enterprises in the
period of ten years, immediately after the financial crisis and explanatory variables in the
countries surveyed. The growth rates of enterprises as well as explanatory variables are counted
as averages for the period. For this modification of data time series, the obtained results are
stable and present long-term relationships between variables, not disturbed by the operation of
business cycles.

The main goal of the article is to identify access to traditional banking capital in the countries
of Central and Eastern Europe, its scope and structure and present its effects on the SMEs
development.

4 Analysis of conducted research — results

Empirical analysis of the availability and changes in financial systems for small and medium
scale enterprises in the European Union countries was diagnosed on the basis of the SMDF-
Debt finance sub-index*. The Access to finance (SMDF) index points to the changing
conditions of SME access to finance for the EU and its member states over time. The indicator
is calculated on the basis of the initial value, which allows comparison between countries in
time and space. The reference base of the conducted research concerned the initial period of
2007. The selected reference point is considered as the period before economic downturn
caused by the global crisis.

3 The analyzes were carried out for the EU-27 (from 2007) and after the accession of Croatia in 2013 for the EU-
28.

4 The abbreviation used (SMDF) means SME Debt financing, the abbreviation SMEs is small and medium-sized
enterprises.
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In turn, the SMAF index includes two main elements of the current financial system, i.e. access
to debt financing and access to equity financing. The index is a weighted average of partial
indices. Partial indicators are weighted elements of indicators. The SMDF index is a normalized
indicator, taking into account relevant values of weights on the basis of actual values, nature
and range of partial indicators. What is important for the conducted own research, the chosen
index reflects to a large extent the importance of debt financing in terms of access to financing,
which are loans and credits®.

Table 1 Sub-index on access to debt finance; per country, 2007 -2013 (in %)

Date 2007 2008 2009 2010 2011 2012 2013 Difference
UE-28 100 99 102 107 107 107 109 9
CZ-Czech Republic 101 100 103 109 113 115 114 13
DE-Germany 111 111 117 118 117 127 125 14
HU-Hungary 80 76 74 87 91 94 94 14
PL-Poland 102 99 102 106 108 108 112 10
RO-Romania 90 87 85 93 94 97 85 -5
SK-Slovakia 110 110 116 114 109 111 113 3

Source: Annual Report on European SMEs 2013/2014 — A Partial and Fragile Recovery; Access to finance for
SMEs European Commission, Annual report on European SMEs 2016/17 Brussels, 23 November 2017, European
Commission. Enterprise Finance Index, http://ec.europa.eu/enterprise/policies/finance/data/enterprise-finance-
index/index_en.htm

Sub-index on access to debt finance increased by 9% over the period for all European Union
countries. In the initial period, the German economy had the highest level. The worst access to
debt financing was found in Hungary and Romania. In Poland and Czech Republic, the
accessibility for the surveyed medium-sized enterprises was close to the average of the entire
EU-28. The Slovak economy was distinguished, with an indication of 110%, i.e. close to the
German economy. Comparing the changes in availability of access to debt finance over the
years, the scope of access to the financial system in the studied countries against the EU-28 has
clearly improved in such countries as Czech Republic, Germany and Hungary. The increase in
availability was noted at 14%, which is above the EU average. Poland was in the next place,
ranking as an economy with an average level typical for all European countries.® The Slovak
economy slowed down significantly, with a negligible rate of improvement for debt financing.

A clear decline with a continuing downward trend was recorded in Romania. As the analysis
for the preliminary research period showed, the financial sector of the studied area differs
significantly from country to country. The differences found concern the access of SMEs to
financial institutions. The economy of Czech Republic and Hungary is approaching the
indicated continental model and Poland economy is following them.

5 Subindex debt financing has been set at 85% of the weight SMAF (General - Index Access to finance.)
® Debt finance sub-index (EU = 100, 2007). In 2010, the level was measured for the EU-27.
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Table 2 Reasons for choosing a bank for loan finance among chosen European countries, comparison 2007
versus 2016 (%)

Business Bank branch | Best interest | Best non- Bank Bank branch
. already local rate related | interest rate | emphasis on | known for Other
Items specified | client terms related terms | smaller good client

offered offered firms relationships
2007 | 2016 | 2007 | 2016 | 2007 | 2016 | 2007 | 2016 | 2007 | 2016 | 2007 | 2016 | 2007 | 2016
CZ-Czech Republic | 58,1| 57,7 51| 6,0| 205| 21,2| 7,7| 64| 10| 33| 69| 56| 08| 0,2
DE-Germany 47,0 45,7| 18,11 229| 8,6 10,8| 12,2| 9,1| 3,01 25| 94| 88| 1,7 07
HU-Hungary 46,9| 50,5 17,0 14,3| 149 17,1| 52| 49| 35| 25| 10,7 106| 18| 0,1
PL-Poland 428|446 11,8 13,1 15,8| 17,1| 11,2 83| 57| 44| 126( 13,1| 0,2| 0,3
RO-Romania 40,9 41,1| 6,0 59| 255|249| 11,1| 11,0| 11,2| 11,3| 46| 46| 08| 1,2
SK-Slovakia 54,01 52,7| 10,9| 11,5| 17,5| 17,7 4,7 52| 14| 18| 104| 10,3| 10| 0,9

Source: Structural business statistics and global value chains. Access to finance. SDMX Metadata Structure
(ESMS), Eurobase- Eurostat, Statistical Office of the European Union, Luxembourg,
ec.europa.eu/eurostat/statistics.

An interesting research problem was to examine how the attitudes of entrepreneurs in relation
to credit institutions and banking products shaped in the countries studied and how they have
changed over many years, from 2007-2016. The basic reasons for choosing a bank for loan
finance in European countries are presented in above tab.2.As results from the collected data
and comparisons, the basic reason for choosing a bank as a capital provider was the opinion
that business is already a client. This is a positive opinion and process. This position was
expressed by over 40% of entrepreneurs in all countries. Interestingly, in 2007 the highest
business relationships between the bank and enterprises were found in the Czech Republic and
Slovak Republic. Hungary had similar indications as entrepreneurs from Germany. The German
economy, as ordered and stabilized, seems to show permanent tendencies. Nearly 47% of
entrepreneurs emphasized this feature in 2007 and 45.7% in 2016.0n the other hand, weak
compounds of this type in the study were found in the Poland and Romania economy. During
this period, only every third entrepreneur found business support in the bank. In 2016, the
business approach towards entrepreneurs improved the most in Hungary and decreased in the
Slovak Republic economy and slightly in the Czech Republic. This approach to entrepreneurs
as clients in the analyzed period means that universal banks have built and continue to build
good relationships and trust. This is a constant tendency and shows that the banking model
operates in the countries studied. Financial conditions are another important motive. Every
fourth Romanian businessman and every fifth Czech entrepreneur indicated on the best interest
rate related terms.

The current rate of economic development of these countries is analogous to the financial
incentives dedicated by banks in these countries. The financial incentives were applied by all
countries, with the exception of German. The price of money and the policy of central banks of
these countries encouraged the use of debt financing and constant use of bank offers.

Location and proximity and bank branch localization was important for the majority, with the
exception of the Czechs. It was extremely important for the Germans, which testifies to the
strength of habits. On the other hand, such factors as the best non-interest rate related terms
offered had a decreasing importance. On the other hand, bank emphasis on smaller firms was
important for business in Romania and in the remaining countries of Central and Eastern Europe
was negligible. They were referred to by 1 to 5% of respondents. Opinion as bank branch known
for good client relationships has been a constant trend for all researches for years. You can see
that a client relationship is important for over 10%. This is a good motive to continue using
banking services and products.
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The analyzed reasons for choosing a bank for loan clearly indicate that banks care for mutual
business relations and financial incentives over the years. The bank's influence on the
economies of individual nations is particularly visible in the Czech and Hungarian economies,
which coincides with the previously calculated sub-index on access to debt finance per country.

Table 3. Number of enterprises using credit products i.e .credit line, bank loan, bank overdraft or credit
cards overdraft in selected European countries - analysis comparison in the 2009-2016 years (%)

EU- 28 Czech DE HU PL RO SK-
Specification Republic | Germany | Hungary | Poland | Romania | Slovakia

2009 | 2016 | 2009 | 2016 | 2009 | 2016 | 2009 | 2016 | 2009 | 2016 | 2009 | 2016 | 2009 | 2016

Used in the

15 | 35| 6 | 22 |16 |38 | 8 | 20 | 10 | 42 | 10 | 40 | 2 | 38
past 6 months

Did not use in

the past 48 | 18 | 58 | 28 | 47 | 16 | 38 | 20 | 44 | 17 | 48 | 19 | 48 | 18
6 months
Not relevant to| o | 4o | 35 | 47 | 27 | 46 | 30 | 56 | 34 | 40 | 30 | 38 | 35 | 42
enterprlse

Relevant but
do not know if| 6 0 3 0 9 0 5 1 34 0 9 0 8 0
used

dk/na 6 2 1 3 1 1 10 | 3 8 1 3 3 7 2

Source own calculation on base: Survey on the access to finance of enterprises (SAFE) Accesses to finance.
Analytical Report 2009, Flash Eurobarometer, Gallup Organization Hungary, Flash EB series 271, pp.55-59;
SAFE 201, Analytical Report-Country data European Commission and the European Central Bank, Brussels,
pp.74.

In the following step of empirical analysis we showed number of enterprises using credit
products, i.e. credit line, bank loan, current account overdraft or credit cards overdraft in the
last months of the former year. In this way we tried to check observed tendencies. We tested
the willingness of banks to extend credit to businesses. In own research, we asked whether in
the case of each of the following factors listed in Tab.3 they have improved, remained
unchanged or deteriorated in the last 6 months. Number of entrepreneurs used bank loan in the
past 6 months in the EU-28 countries increased from 15% to 35%, more than twice. In Poland,
Slovak and Romania the most because four times more. In Czech Republic, Hungary has more
than tripled. This is definitely more than in reference to the German economy accepted as a
model. However, the reverse relation was noted in the group of enterprises that did not use the
bank loan in the past months. This relationship is negatively correlated with the increase in the
scope of using the credit banking products. It is worth paying attention to other indicators. These
are the answers of the individual business regarding the fact that banking products are not
relevant to enterprise. This indicator in the European Union increased twice what indicates there
is a market gap in the financial market. This is an opportunity or a new need for other innovative
new financial products Indicate at the same time that the countries of Central and Eastern
European this area show similar behavior but the degree of change is smaller. In summary
comparisons indicate that European entrepreneurs for banking products are reporting new
demands. Trends are increasing. On the other hand, European companies point to the needed
innovations and new financial solutions. In particular, this situation is observed in the group of
companies operating on the German market.
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Table 4. The outcomes for process of application applied credit line, bank overdraft or credit cards
overdraft in banks in the lights of negotiation for this type of financing (in %, date for over the past six

months, 2017).

cz

e L. DE HU PL RO SK
Specification EU-28 %Z:sh Germany | Hungary | Poland | Romania | Slovakia

Applied, . 73 78 73 69 81 73 74
received everything
Applied,
received above 75% 6 0 > 6 4 > !
Applied,
received below 75% S 0 3 S 3 S 4
Applied but ref_used 1 3 5 1 2 0 0
because cost too high
Applied
but was rejected 6 2 3 4 4 8 5
Appl_lcatlon is still 6 8 8 10 3 7 5
pending
dk/na 3 9 5 6 3 3 3

Source: Survey on the access to finance of enterprises (SAFE) - Analytical Report 2017, European Central Bank
SAFE survey report 2017 - business data, pp.145.

As for the results for the application process used credit products in the light of the negotiations
with the banks over the last six months of 2017 we observed positive situation on the European
market. In the Union, over 73% of companies have applied credit and received everything. The
high rate of application with a positive effect was noted in the Polish economy. You can see
that the banks have begun to meet the requirements customers during the loan granting
procedure. A more precise selection of loan applications has started. There has been a change
in the method of assessing solvency. It can be said that over time, banking institutions
minimized the risk to such an extent that the probability of bank bankruptcy decreased. One of
the observed trends in the operations of banks, was aware of choosing preferred company
profiles. Companies that generated large profits and had relatively good financial liquidity were
more willingly credited.

Banks once again proved their willingness to reduce risk to a minimum. Analyzing the situation
in Poland, such behavior was a necessity. The segment of small and medium-sized enterprises
does not have a high risk related to lending. However, if individual companies are analyzed, it
may turn out that the risk of crediting such an enterprise is unacceptable for banks. Therefore,
in the Polish economy, companies with a longer history of operations and an established
financial position are preferred.

Comparing the changes in the accessibility of financing by banks over the years in terms of
access to the financial system, as stated earlier, it clearly improved in such countries as Czech
Republic and Hungary, followed by Poland. These results were compared with such results as
turnover from sales of companies and value added created by business. For medium-sized
businesses in European countries, employed 20 to 49 persons, changes in turnover on sales
remained at an average level of about 4% in relation year-on-year, with the exception of
declines in 2014. The German economy, in terms of the desired increases in turnover from sales
and created value added, shows relative stability against this background. The financial results
of medium-sized enterprises in the Czech and Romanian economy showed the highest
increases, but also significant fluctuations. In the case of Hungary and the Czech Republic, the
positive correlation between the openness to the banking system and the results achieved was
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confirmed in the research. It should be emphasized that the cause and effect relationships are
stronger in the group of medium-sized enterprises operating on the Hungarian market.

Table 5 Turnover and Value added of the non-financial business economy by size class of enterprises
employed 20 to 49 persons in selected countries of UE in period 2011-2016 (in Millions EUR)

Specification/year 2011 2012 2013 2014 2015 2016
Sales 2644768,3 | 27578285 | 2796458 | 2735144,6 | 2801284 | 29309743
EU-28 revenues
o Dynamics - 4,27% 1,4% 22% | 2,42% 4,63%
countries )
Value added | 620486,1 | 636623,9 | 642671,7 | 643875,1 | 6772754 700000
Sales 45208,6 49172 | 50214,6 | 53934,6 | 481914 | 488987
revenues
Czech Dynamics - 877% | 2,12% 7.41% | -10,65% 1,47%
Republic oY)
Value added 78333 81359 | 8256,2 77297 | 77851 8377
Sales 509509,7 | 518909,7 | 534548,8 | 530141,3 | 541622,7 565578
revenues
Germany Dynamics - 1,84 %- 1,03% -083 % 2,16% 4,42%
y)
Value added | 129532,1 | 131237,8- [ 139637,2 | 144269,4 [ 156053 162638
Sales 25007,6 25909 | 22570,8 | 230551 | 26427,3| 278039
revenues
Hungary Dynamics - 3,6% | -2,89% 2,14% | 14,63% 5,21%
yly)
Value added 4018,7 41471 41754 43171 | 49259 5267,9
Sales 707958 | 773936 | 78607,8 | 80391,3 | 82448,6 | 825934
revenues
Poland Dynamics - 93| 157% 227% | 2,56% 0, 17%
y1y)
Value added 147445 | 155779 | 152081 | 149576 | 157353 | 16299,3
Sales 237949 | 270155 | 27464,5| 27430,2 | 294932 | 319453
revenues
Romania Dynamics -| 1353% | 166% | -013% | 7,52% 8,31%
yly)
Value added 0 46538 | 46573 4890,9 | 5548,2 5735,1
Sales 122652 | 163359 | 16732,7 | 161194 | 16987,5| 177298
revenues
Slovakia Dynamics - 33,19% 2,43% -3,67% 5,38% 4,37%
(vly)
Value added 2466,2 37953 |  2746,7 24774 | 26116 2809,1

Source: own calculations based on source data, Non-financial business economy by size class of employment
Eurostat, Statistical Office of the European Union, Luxembourg, ec.europa.eu/eurostat/statistics from proper years.

While the turnover of companies in all countries increased in the period, the level of added
value was unchanged. From this it can be concluded that the position of medium-sized
companies for the studied countries is similar. This means that it is difficult for these enterprises
to expand the size of their operations in conditions of high competition and move to a group of
large companies. The main reason for the expected changes is the limited ability to create
financial surpluses. To analyze the statistical relationships between the financial results and the
scope of using commercial banks as the main capital provider, the correlation analysis was
analyzed.

Correlation analysis was performed in relation to many explanatory and significant variables
for economic growth.
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Table 6. Coefficients of correlation between the growth of enterprises and explanatory variables in the
surveyed countries in the period 2007-2016

Explanatory variable Correlation Coefficient
Indicator universality and accessibility of bank loans 0,62
Capitalization of listed companies (% of GDP) 0,39
Sub-index on access to debt finance per country 0,76
The highest CIT tax rate (%) 0,20
Value added in enterprises (% of GDP) 0,55
Inflation rate (%) 0,77
Interest rate on loans (%) 0,68

Source: own calculations based on source data

The results of the analysis of the correlation between the growth rate of enterprises in selected
EU countries and potential explanatory variables being the factors of their growth are presented
above. The growth rates of enterprises as well as explanatory variables have been counted as
averages for the period under consideration. With such a modification of the time series, the
obtained results are stable and represent long-term relationships between variables. Through
these calculations, the influence of business cycles and other irregular fluctuations was
eliminated. The correlation coefficient takes values from -1 to +1. The correlation coefficient
of zero indicates no dependencies between variables. The closer the correlation coefficient is to
unity, the stronger the positive or negative dependence. Positive dependence was found for the
variable value added in enterprises as% of GDP and the interest rate on loans as well as
indications about the universality and availability of loans. The largest statistically confirmed
significance in dependencies in different countries had sub-index on access to debt finance.
Negative dependence was confirmed for macroeconomic instruments, such as inflation and tax
rates. Summing up the conducted research, we indicate that the proximity of banks typical of
the continental model had impact on the effectiveness of enterprises in the surveyed countries.

5 Discussion and Conclusions

The study objective was to investigate whether medium-sized enterprises in the countries of
Central and Eastern Europe have access to the bank-based financing, to assess their
relationships and whether the use of their services is of permanent nature. Taking as a reference
point the German economy, the effect of imitation in the countries surveyed was confirmed.
The Central and Eastern European countries adopted the continental financing model. The
results of the own research carried out in the period 2007-2016 indicate strongly that banks care
for mutual business relations, apply various financial incentives and are the main supplier of
capital.

Following the comparison of the changes in the availability of debt financing in the analyzed
countries, we point out that bank-based financing in these countries is significant and
developmental. Clearly, this trend has strengthened in countries such as the Czech Republic
and Hungary, followed by the economy of Poland. In the case of Hungary and the Czech
Republic, the positive correlation between the openness of the banking system and the achieved
financial results was confirmed by the research. The correlation coefficients between the growth
rate for medium-sized enterprises and the variables decisive for economic growth confirmed
that the level of universality and availability of banks had an impact on their development. The
research shows that entrepreneurs from the countries closest to Germany have consolidated the
financing model by credit institutions.
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The impact of credit rating changes on prices of publicly traded
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Abstract

The term rating is particularly important in context of past financial crisis and current valuations of stock markets.
It is, therefore, a focus point in scientific and economic circles. Rating is an assessment of company’s
creditworthiness and thus it simplifies the reflection of its solvency. Investors consider increased transparency
based on ratings and it is taken into account when considering returns. From the businesses point of view, higher
the rating grade, lower the capital costs. In particular, rating reflects company’s external financing. Rating change
will certainly affect the amount of interest needed to be repaid. Then these increased/ reduced interest flows must
adequately reduce/ increase the company's cash-flow. The focus of this paper is to analyse the impact of credit
rating downgrades on companies traded on the Czech and Slovak stock market and to find significant results to
be used in further investment decisions.

Keywords: Credit Rating Change, Stock Prices, Event Study, Credit Rating, Publicly Traded
Companies, Investment, Rating Downgrade

JEL Classification: G12

1 Introduction

Great amount of information on reactions of stock prices to credit rating changes is to be found
on various databases, usually in form of event studies and dedicated researches. Those papers
and studies examines periods of more than hundred years for the most important indices.
However, there is little evidence on this issue among studies focused on East European Markets,
in particular Czech and Slovak publicly traded companies. It is important to state that larger
and more liquid market is Czech stock market, and for the purpose of this paper we selected
index benchmark PX-GLOB for both countries. Although last financial crises of 2008 took
place ten years ago the index value is still not above pre-crises levels. Information value of
ratings provided by dedicated agencies are important for investors and traders. Despite the fact
that the dynamics of this market is not as strong as on S&P500, DAX or Nikkei255 there is a
need to bring more information value of market movements in connection with credit rating.

There are two important goals of this paper. The first one is to review relevant recent literature
and prepare a clear summary of important studies. The second goal is to analyse the impact of
credit rating changes — focusing particularly on downgrades and observe stock prices moves.
We will choose a sample and analyse daily returns. Any significant result will be closely
examined and interpreted. Motivation to write this paper is to find significant support for short
trading strategy — if prices react significantly after rating downgrade it is worth to consider short
selling of stocks during significant days.

Y Ing. Michal Gimersky, Technical University of KoSice, Faculty of Economics, B. Nemcovej 32 04001, KoSice,
Slovak Republic.
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2 Fundaments of ratings

Term "rating" means the assessment of creditworthiness of assessed company. Rating therefore
reflects also ability of the company to repay its loans. Basis for granting a rating are quantitative
and qualitative factors and criteria such as business performance, management skills, business
strategy and the potential for future business success. Quantitative evaluation procedures
include mathematical-statistical models that are characterized by a high degree of formalization
and objectification (Everling, 1991).

Other quantitative methods include regression analysis, pattern recognition method, artificial
intelligence methodology as well as neural networks (Fama, Fisher, Jensen, Roll, 1969) Rating
is generally an indication of the probability that the borrower will be able to repay its financial
liabilities in the future (Fusser, GleilRner, 2005). A strong rating is required by the Basel 11l
(previously Basel Il) framework agreement, which takes into account the different forms of
rating as well as focusing on four vital banking parameters i.e. capital, leverage, funding and
liquidity. For bond investors, investing under Basel 11l should be safer as there are stricter
capital requirements for banks including their bond issuance. There is a difference between
internal and external rating. As an external rating, we understand a rating that is not provided
by a credit institution but by an independent rating agency. On the contrary, internal ones are
those carried out by special credit institutions. Rating is one of the key factors in the credit
decision-making process.

3 Literature review

In order to increase the information content of the rating, it is first necessary to determine
whether the rating-related activity contains new, supplementary information for the capital
market, or reflects only the well-known up-to-date facts. Since the mid-1970s, this has been the
subject of intense empirical studies, particularly in the US capital markets. Numerous case
studies check whether, for example, at the time of the event extraordinary interest rates on bonds
appear.

In most studies, it is well documented that there are significant stock price deteriorations after
credit rating downgrade occurs. There are countless event studies on these correlations carried
on various stock markets. On the other hand, the is little evidence on stock price increases after
credit rating upgrades. Probably most clear view of studies, used methods and results sorted in
one table provides the study of Heinke/ Steiner (2000). They also made their own research
resulting in a knowledge that there are significant price changes in connection with downgrades
on the day of the announcement and in the coming days while rating upgrades lead to small
course movements compared to rating downgrades. Another study by Kliger, Sarig (2001)
investigated the information effect caused by the introduction of a numerically sensitive grading
(1, 2 and 3) in the rating by Moody's in 1982. Clearly, responses in price change ware not related
to a fundamental change in creditworthiness but reflected primary rating information.
Comparison of ratings by Moody’s and S&P shows that investors are focusing on the S&P risk
range. In addition, market price is considered to be a benchmark where spreads of loans are
comparable to other titles. Creighton, Gower, Richards (2004) e.qg., dealt with the information
content of ratings for the Australian market. The change in spread is measured by borrowings
that are derived from the maturity of the government bonds when the rating changes occurred.
For the event day and also the next day, an uptrend (downtrend) in spread might be observed.
Changes in spreads are confirming information value of a rating, however, compared to other
studies, changes-to-be in rating cannot be forecasted.
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All studies agree that it is impossible to establish a generally valid conclusion on information
value of the credit rating. In all observations, it is clear that negative rating changes are
associated with stronger price change responses as opposite to positive changes. In addition,

low-rating bonds seem to show a more significant response than those with a higher rating.

Table 1 Overview of picked studies on credit rating information value (2004 — 2018)

- 0,5 % significance level

Author/ Market Time period; Sample; | Event periods & results | Interpretation and results
Return term;
particularities
Abdeldayem M. M., | 2014 - 2016 | Event period M (-20;20) | For Banks and Services, it
Nekhili R. (2016) | - Bahrain all share index - | Downgrades: takes longer time to absorb
Bahrain? 45  listed  companies | T(-20;-1) downgrades (16 - 19 days
- Divided into 3 sectors: | Banks M(-16) -1.158% | after announcement)
Banks, Services and | Industry (-7) -2.930 % | - no significant abnormal
Industry Industry (-8) 2.587 % returns
- Standard & Poor’s and
Moody’s
- T (-501; -41; -20; 0; 20)
- Daily returns

Timmermans M.A.J
(2012), Tilburg,
Netherlands?®

1997 - 2012
Daily prices for the MSCI

Europe Index;
- Small Caps vs. Large
Caps

- considers type of
downgrade

- Standard & Poor’s,
Moody’s, Fitch

Event period M (-29;30)
- Upgrades, Downgrades
- downgrades:
For Large Caps
significant CAR (-3;3) -
1.92 %,
- for Small Caps result
was -2.17 %
- downgrade has greater
influence on Small Caps
- Non-financial firms -
significant CAR (-1;1) -
1.16 %
- Financial firms (-1;1) -
2.04 %

In line with previous
researches Bernard, Thomas
(1990), Fama (1998), Hand.
(1992) and Goh, Ederington
(1993),

- multivariate  regression
- significant CAAR for the
event

window (-1;1) 1.49 % at 1%

sign.

- downgrade has greater
influence on Small Caps
- small reaction for rating
changes before 2007
- Banks response significantly
more than corporates,

financials react more than
non-financials

Leonard M.,
Olinsky A. (2013)*

01/2001 -  09/2011
- S&P 500
- analyses stocks price
movement downgrade as
a result of its bond rating
downgrade

- 172 companies and 20
271 downgrades
- T (-160; -2; 0; 2)

Event period
- downgrades divided
into 1-step till 4-steps

rating downgrades

downgrade of a company’s
bond rating has no impact on
its stock price on the day of
and on the days surrounding
the downgrade
- no significant CAR

2 see. Abdeldayem M. M., Nekhili R., (2016). Credit Rating Changes and Stock Market Reaction in the Kingdom
of Bahrain. International Journal of Economics and Finance; Vol. 8, No. 8;
3 see. Timmermans M.A.J. (2012). Credit rating changes and the effect on stock prices.

4 see. Leonard M., Olinsky A. (2013). The Stock Market Impact of Bond Rating Changes.
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Gupta V. (2017) | 2001 - 2014 | Event period M (-45;45) | Calculate monthly returns

New Delhi, India® - CRISIL, ICRA, CARE, - Punjab & Sind Bank -2.6 %
FITCH and monthly return
BRICKS Ratings - Indian Overseas Bank 1.2 %
- downgrades, Indian monthly return
Banking sector - Central Bank -3 % monthly
- calculates AAR, only 3 return
banks faced rating - Stocks average monthly
downgrade returns in 2013 were 10,5 %,

in 2013/2014 were -3,9 % and
in 2014 were 5,7 %

Miyamoto M. | 2000 - 2007 | Event Period M (-139; | Calculate  daily  returns
(2016), Tokyo, | - TOPIX index | 10) - for aggregated sectors (-21;
Japan® - analyses 221 corp. | - Upgrades, Downgrades | 21) sign. Impact on downside
- Rating agency - Rating | - companies divided into | for first 3 days
and 4 groups: financials, non- | - confirms other studies form
Investment  Information | financials, manufacturing | UK, USA and EU
(R&I) and non- manufacturing
sectors

Source: Author’s research

Each of recent studies and papers are in line with results from previous researches. Chosen
studies cover large indexes as S&P 500, MSCI Europe, TOPIX and also Bahrain All Share and
Indian Banking Sector.

4 Methodology

To determine abnormal returns, we calculate the benchmark yield according to the Market
model. The Market model is based on Portfolio Selection by Harry M. Markowitz (1959). The
model assumes a linear relationship between the securities and market portfolio returns:

Ri,t =q; +ﬂiRm,t + &y

where
& error term

Rus market portfolio returns on the day t

We will calculate Alpha and Beta using Ordinary Least Squares (OLS) method. As we are
performing a regression analysis, OLS method is a very effective mean to estimate parameters
of linear regression. By the principle, we estimate variables by minimizing the difference
between predicted variable — in our case daily stock prices, and those variables predicted by the
function. (Goldberger, 1964). In order to calculate the beta we take variance of daily stock
prices and covariance of daily index prices. In calculation of alpha - we consider 10Y Czech
government bonds as risk free return and PX-GLOB index as market return.

5 Gupta V. (2017). Impact of Rating Changes on Stock Prices. SSRG International Journal of Economics and
Management Studies — Volume 4, Issue2

& Miyamoto M. (2016). Event Study of Credit Rating Announcement in the Tokyo Stock Market. Journal of
Economics, Business and Management, Vol. 4, No. 2
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The day of rating downgrade is the focus day. The event period is set to 21 days before and
after the announcement date. The estimation period serves to determine the parameters of the
Market model and covers a period of 104 trading weeks. The estimation period ends one day
before the start of the event period to avoid overlapping. Figure 1 bellow depicts clearly used
timeline of this the event study.

Estimation period Ewvent period
| )
f | ‘.
| | I |
1 | | |
-104 trading wecks -21 0 21

Figure 1 Event study timeline
Source: Author’s research

The PX-GLOB index is used in the context of the market model to determine the market
portfolio return.

The difference between the actual realized and theoretically expected market return of a stock
represents the excess or abnormal rate of return. In an information-efficient market, while
maintaining the validity of the model used to calculate the expected returns, there are no
systematic deviations of these two yield values. The following applies:

E(AR,)=0 1)

where the excess return is calculated as follows:

AR, =R -E(R,) 2)
where
AR. )

1t excess return of the stock i on the day t,

Ri observed return of the share i on the day t,
E( Ri’t)

expected return of the share i on the day t.

To determine accumulated excess returns, the literature uses the additive as well as the
multiplicative linking of excess returns as well as the determination of buy-and-hold excess
returns.

The additive calculation of accumulated excess returns is based on a work by Fama / Fisher /
Jensen / Roll and is done as follows:

t=r+L

CARi,r,L = Z ARi,t (3)
t=r

In this conference paper study, the additive calculation of cumulated excess returns is used.
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In our research we use both the CAPM and the Market model to capture the sensitivity of the
results depending on the choice of the respective reference model. The abnormal return based
on the CAPM is calculated as follows, as described above for the market model:

AR — R* _ rCAPM (4)

it it

5 Results of investigations

In this research we compared a sample of Czech and Slovak companies on respective local
stock market that have received credit rating downgrade. We used data from period 25.11.2008
—16.3.2017. However, some of those companies are not part of index during covered period of
10 years, such as Ceska Sporitelna, a.s.”. Table 2 bellow provides results of t-test of the sample.

Table 2 T-Test of the sample

t(-1,1) t (-5, 5) t (-10,10) t(-21, 21)
Average -0,0068 -0,0041 -0,0279 -0,0266
Variance 0,0003 0,0037 0,0138 0,0198
Observations 25 25 25 25
Hypothetical
difference of
means 0 0 0 0
Degrees of
freedom (df) 24 24 24 24
t-statistics -1,9732 -0,3335 -1,1880 -0,9478
P (T <=1) on-
sided t-test 0,0300 0,3708 0,1232 0,1763
Critical t-value
for one-sided t-
test 1,7108 1,7108 1,7108 1,7108
P (T <=t) two-
sided 0,0600 0,7416 0,2464 0,3526
Critical t-value
for two-sided t-
test 2,0638 2,0638 2,0638 2,0638

Source: Author’s research

According to t-test, only results of interval -1, +1 are statistically significant on 5% confidence
level. As there is only one statistically significant interval, we chose not to evaluate the
estimation period for market model.

7 Czech company Ceska Sporitelna, a.s. was publicly traded only until 2002
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-0,015

— N —CAR

Figure 2 Abnormal returns and cumulated abnormal returns
Source: Author’s research

There is a positive uptrend 18 days before downgrade and takes 8 days. After the event day we
get significant abnormal returns for 3 days and in case of cumulated abnormal returns, alike
occurs for 13 days after the event day

6 Conclusion

Existing research and literature show that rating has an influence on the stock price of
companies publicly traded on capital markets. This hypothesis could also be statistically
confirmed in the present study at least on the day of the downgrade announcement.

Results of this study could be of a benefit to traders and professionals in terms of creating a
trading strategy. Absolute yield of 3,5% - 5% could be achieved during the first week after
downgrade announcement using suitable short strategy.

The event period examined in this analysis covers a total of 42 days. In a further investigation,
it could be checked whether the described strategy also provides a positive performance for
longer periods of time. Furthermore, the sample size should be enlarged in order to increase the
validity and significance of the results.
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Empirical evidence on intangibles: what does count - own
development or externally purchased intangible assets?
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Abstract

The field of intangible assets, research and innovation represents a perspective area of current and future
academic and practical research. In the paper we analysed the intangible assets and research and development
expenditures in the position of exogenous variables affecting business value of publicly traded companies. We use
panel data of 313 European publicly traded companies from four time periods (2014-2017). We find that R&D
expenses, as well as intangible fixed assets, can significantly explain market capitalization of the selected
companies. We find that increasing investment in the R&D causes an increase in the market capitalization. Our
analysis expresses that firm with higher intangible investment tends to have higher market capitalization and that
investment in intangible assets is rewarded in the form of higher intangible capital as a part of the market
capitalization. So, the investment in the R&D is evaluated significantly positively by the market. However, the
strategy of externally acquiring intangible assets instead of their own development is not positively evaluated by
the market as we see base on results of our research. .

Keywords: Intangible Assets, Business Value, Research and Development, Intangible Fixed
Assets, Intangible-Intensive Firms.

JEL Classification: M21

1 Introduction

Since the industrial revolution intangible assets have become the substantial foundation of the
industrial corporation and indeed it is nowadays commonly believed that the value creation
processes of the modern firm as well as of economic systems are largely founded on, and
fostered by intangible assets. Also European Commission in its Europe 2020 strategy proposes
smart, sustainable, and inclusive growth, where the main determinant of the innovation is
knowledge that helps to strengthen economic growth and sustainable development,
employment, and competitiveness in the European Union. Development of the information
technology also mirrors importance of knowledge or intangibles. Considering globalisation,
deregulation of the key industries, and exponential development in the area of technology stands
behind the birth of economy of intangible assets, or more often used term the knowledge-based
economy. Knowledge is anchored in a skilled workforce, sophisticated processes, customer
relationships or unique organizational designs and brands. No one would argue that experienced
employee brings more value to the firm than the newly hired one. Well established
organizational processes are recognizably more valuable than disorganized management. Such
considerations, however, raise the question: How to evaluate that difference? We can review
all employee investments, we can look at the proportion of the profit an employee brings to the

L doc. Ing. Jozef Glova, PhD., Technical University of KoSice, Faculty of Economics, Department of Banking and
Investment, Nemcovej 32, KoSice, Slovak Republic, jozef.glova@tuke.sk
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company, and we can compare profits of well and inappropriately managed firm. But will this
be the reliable measurement procedure?

The fact that the topic of intangibles and intellectual capital is very popular and important is

highlighted by the evidence that since the Millennium, the European Commission, through its

different Directorate Generals, commissioned a number of studies and set up various expert
groups devoted to various issues in the area. The most relevant of them are:

e The Intangible Economy — Impact and Policy Issues, Report of the European High-Level
Expert Group on the Intangible Economy for DG Enterprise, October 2000 (Eustace et al.,
2000);

e Study on the Measurement of Intangible Assets and the Associated Reporting Practices,
prepared by the University of Ferrara, the Stern School of Business, and the University of
Melbourne for DG Enterprise, April 2003 (Zambon et al., 2003);

e Report on the Feasibility of a Pan-European Enterprise Data Repository on Intangible
Assets, prepared by Mantos Associates in association with IASCF and Athena Alliance for
DG Enterprise, November 2004 (Mantos, 2004);

e Reporting Intellectual Capital to Augment Research, Development & Innovation in SMEs
(RICARDIS), prepared by the High-Level Expert Group on RICARDIS for DG Research,
June 2006 (EC, 2006);

e Creating a Financial Market for IPR, prepared by the University of St. Gallen and the
Fraunhofer Institute for DG Enterprise, December 2011 (Bader et al.,2011);

e Final Report from the Expert Group on Intellectual Property Valuation, Luxembourg:
Publications Office of the European Union, 2014 (Fuehrer et al., 2014).

According to results of the MERITUS project, the definition and classification of intangible
assets is still a very open issue (Sanchez et al., 2001). From the practical perspective, firms
seem to group intangible assets into three main categories — human capital, structural capital
and relational capital. Human capital refers to skills, competencies, knowledge, experience,
capabilities, and expertise of firm employees. Investments in employees have usually form of
salaries, training and education. Firms very often seek experienced individuals, who bring
know-how to the firm. Structural capital is also denoted as organizational or internal capital and
includes all knowledge within the firm that is embedded in processes, databases, information
system, organizations culture and is not tied to concrete employees. Intellectual property
represents identifiable part of the structural capital. When a firm is able to meet all requirements
for its issuance, it can be sold in form of intellectual property rights. The last group represents
external capital built by relationships with third parties - the most often it is about the
relationship with customers and suppliers. Examples might be brand names, marketing
strategies or trademarks.

From another point of view, firms also distinguish between intangible resources and intangible
activities. Intangible resources are the static term and we can perceive them as assets in a broad
sense, which incorporates all intangible capacities of the firm likely to create the value in the
future. Montresor et al. (2014) describe intangible assets in a broad sense as everything, what
is non-physical and thus not touchable and focus on their identification via survey. This
definition does not coincide with IFRS definition, which requires identifiability and
controllability. If an intangible asset does not fulfill the conditions and cannot be recognized as
an asset, 1AS 38 requires the expenditure on this item to be recognized as an expense when it
is incurred (International Accounting Standards Board, 2016). On the other hand, intangible
activities comprise all dynamic investments to purchase or generate intangible assets. Intangible
assets in form of patents, copyrights, licenses, or trademarks can be acquired separately or in a
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business combination by purchase or by internal generation, e.g. through R&D efforts,
marketing research, or investments in organizational capital (Ashton, 2005). In this paper, we
focus more in detail on two specific financial statements’ items: intangible fixed assets from
the balance sheet and R&D expenses from the profit and loss account.

The paper is organized as follows. First, theoretical background of the researched topic and
main definitions are introduced. Second, we describe data used for our analysis and briefly
characterize applied econometric methods. In the third part, empirical results of the performed
analysis are presented. To conclude, main findings are summarized.

2 Research and development expenditures as determinant of business value

Several case studies and econometric analyses like Sanchéz et al. (2001) have shown that
research and development (R&D) expenditure and human resources affect the value of
companies. In the past, the relationship between R&D expenditure and market value was very
often the subject of economic analyses. Sougiannis (1994), among the first, analysed R&D
expenditure as intangible assets and found that R&D expenditure significantly affected reported
returns and market value of equity. The one-dollar investment in the R&D was, according to
Sougiannis’s analysis, reflected in an increase in the market value of four dollars. As mentioned
by He and Wintoki (2016) or Di Cintio et al. (2017) R&D expenditures are often used as proxy
variables for innovation intensity or intangible activity of companies as summarized by Boris
and Brown (2013) or Peters and Taylor (2017). Griliches (1981) identifies a statistically
significant positive relationship between historical R&D expenditure and market value. In one
of the most recent publications, Nemlioglu and Mallick (2017) deal with the impact of R&D
activities and pre-and post-crisis management practices on company performance, which is
expressed in terms of profit. The best performance by their empirical analysis is achieved by
companies that invest in both activities at the same time. Canibano et al. (2000) have revealed
that investments in intangible assets, especially those in R&D, are associated with higher
business performance in the future. Positive addiction was also demonstrated by Boujelben and
Fedhil (2011), examining the relationship between intangible investments (R&D investment,
quality and advertising) and future operational cash flows on a sample of Tunisian companies.
The causal relationship between R&D expenditure and the value of the company was also
addressed by Harris and Li (2008) and Ito and Lechevalier (2010). Likewise, Aboody and Lev
(2000) consider R&D to be a source of insider gain in insider gains. They point to substantially
higher profits for firms that invest heavily in R&D compared to firms that neglect investment
into R&D. They mention a few characteristics that characterize the uniqueness of their use for
further analysis. R&D activities are uniquely designed and subject to strict protection, so it is
very difficult to imitate them. Therefore, it is not possible to derive information on the expenses
of other companies from information on R&D expenditure of one company in the sector. Unlike
physical and financial assets, intangible assets as R&D are not traded on an organized market,
and therefore their price cannot be deduced from market prices. Active support for R&D
investment can well indicate that the firm will continue to do so in the future. Firms investing
heavily in R&D are expected to have a favourable market outlook but, on the other hand, they
also bring a higher degree of uncertainty. The products, services, and processes to which
investments are made must not always be successful. Decisions on investing in R&D are
determined by several factors. Since R&D expenditure represents investments that are
generated by generating the company's own intangible assets. An alternative procedure is
external procurement from other companies that have already carried out research and
development activities and provide returns for their investments, for example, in the form of
patents or licenses. In the literature, a number of authors are devoted to examining factors that
determine company decisions in relation to purchase (external acquisition) and the creation
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(internal acquisition) of intangible assets. Xue (2007) identifies the different goals of the make
strategy and buy strategy for the procurement of intangible assets in the technology sectors. As
a proxy variable creation strategy, it uses R&D investments, while a purchasing strategy is
external procurement of the final technology. The uncertainty of the creation strategy is
associated with both systematic and non-systematic risk. Shareholders have the opportunity to
diversify and thus minimize non-systematic risk and therefore the market only appreciates
systematic risk. However, unlike shareholders, managers are exposed to different incentives, as
their human capital is usually invested in only one company. For this reason, Xue (2007),
among the determinants of the company's tendency to acquire new technologies, includes,
besides the market variables, the variables related to the remuneration of management
personnel. Like Xue (2007), Ciftci and Darrough (2015) apply a GMM method that takes into
account endogeneity in choosing between R&D expenditure and intangible assets shown in the
balance sheet. At the same time, they point to the inherent difference between firms that
internally build and outsource intangible assets. Unlike previous research, Tsai et al. (2016)
apply machine learning techniques and identify the predictive model for the valuation of
intangible assets. Determinants of intangible assets are divided into five groups: intangible
capital, ownership structure, corporate characteristics, industry characteristics, and analyst and
customer feedback. All of these authors deal with a sample of US companies. Harris and Moffat
(2011) have used the results of UK companies for their empirical analysis. They analyze the
tendency of companies to invest in three activities: R&D, innovation and export. The limitation
of their analysis is that they only have information about whether or not the company has
implemented individual activities, but the amount of funds spent on individual activities is not
known. The consequence and disadvantage of this nature of data is that companies that invest
very little in one of the activities will have the same status in the analysis as those who are
intensively allocating the funds to individual activities. On the other hand, the sample may also
consist of companies that invest in individual activities, but this information does not appear
relevant in the financial statements and therefore would not otherwise be included in the sample.
We assume that each of the explanatory variables approximated the intangible assets capture a
certain group of intangible assets and its change affects the value of the firm, taking into account
market valuation. The hypothesis is about the relationship between R&D expenditure and
business value. We assume that R&D expenditures are statistically significant when explaining
the business value as a share of market and book value. R&D expenditure is representative of
internally generated intangible assets. In most cases, large-scale accounting does not allow
capitalization; research and development activities often include new technologies, patents, or
designs that represent an essential component of the company's intangible assets. We expect
that, ceteris paribus, there is a positive relationship between the intensity of R&D expenditure
and the value of the firm.

3 Data and methodology of our empirical analysis

We started our analysis by analysing typical panel data model with many individual
observations across several time periods. We analyze the effects of three variables expressed
by research and development expenses scaled by total assets (RDAS), intangible assets scaled
by total assets (IntAS), Rota Rank Measure (RotaRM) on dependent variable expressed by the
firm value (MTB). We do not consider goodwill to be a part of intangible assets IntAS. Cross-
sectional dimension of our data frame covers 313 individual firms. Time series dimension
involves four years, from 2014 to 2017. Applying a Chow test for the poolability of the data
suggests considering panel data structure of the model. Time effects are statistically significant.
To decide whether fixed or random effects model is more appropriate, Hausman test has been
applied, according to which fixed effects model is more relevant. As the model suffers from
serial correlation and cross-sectional dependence, we applied heteroscedasticity robust
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variance-covariance matrix to estimate unbiased regression coefficients under asymptotic
properties.

Table 1 Estimated results for pooled model (PM) and fixed effects model (FE)

Dependent variable: MTB PM FE
Intercept 1,689*** 1,812***
(0,072) (0,218)
10,838*** 11,233***
RDAS (0,736) (3,287)
-0,872*** -1,104**
INEAS (0,182) (0,231)
0,653* 0,623*
RotaRM (0,259) (0,248)
Years 2014 - 2017 2014 - 2017
Firm’s effects No Yes
Time effects No Yes
Clustering No Yes
R2 0,148 0,087
R2 adj 0,141 0,085

Source: own calculation

The results of the model in Table 1 we empirically affirms that of our three variables expressing
the intensity of intangible assets, only the variable RDAS has a statistically significant positive
effect on the value of the firm with a regression coefficient of 11,233 and a p-value of less than
0,001, which means that R & D expenditures can be used to explain the present value company.
The regression coefficient of the RDAS variable is several times higher than the other
regression coefficients. In addition, unlike Clausen and Hirth (2016), our analysis did not
confirm any statistically significant relationship between the ROTA rank measure and the
present value of the firm. As the table 1 shows there is a statistically significant negative
dependency between the intangible assets on the balance sheet and the value of the publicly
traded companies. The regression coefficient of -1,104 is statistically significant; indicating that
the market evaluates the balance sheet intangible assets differently from R&D expenditures and
their increasing value may have a negative impact on the market value of examined companies.

The results presented in the paper are very similar to the earlier results and finding based on
different data sets of European publicly traded companies published by Glova and Mrazkova
(2018) and Mréazkova (2018).

4 Conclusion

In our paper we expected that there is a positive relationship (ceteris paribus) between the
intensity of R&D expenditures as well as investment in intangible assets to total assets in
comparison with the increase in relation to other regressors. As we see an interesting fact is that
however both of them are in both our models statistically significant, in case of R&D
expenditures there is a significant positive effect of the proportion of R&D expenditures on
total assets on firm value. So we can proof that internal or own research and development is
evaluated by the market. However, the strategy of externally acquiring intangible assets instead
of their own development is evaluated by the market negatively. The results are very similar to
our previous finding based on different data set also using European publicly traded companies.
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Financial condition of Polish voivodeships in 2006-2016
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Abstract

The aim of the article is to assess financial condition of Polish self-government voivodeships in 2006-2016.
Information obtained enables to determine the past and present financial situation as well as efficiency of regions
functioning in Poland. Financial situation of self-government voivodeships has key importance in shaping
investment possibilities, debt acceptability or the ability to obtain EU support.

Analyzing the indicators characterizing the income and expenditure, which were presented in the article, it should
be noted that the level of own income in provinces remained at similar stage in the studied years. There was also
no increase in external financing from the state budget (targeted subventions and subsidies), despite entrusting
local governments with new tasks. However, alarming may be the fact that investment expenditure has decreased
in total voivodeships expenditure. This situation causes Polish regions to seek external sources of non-returnable
assistance in order to implement investments conducive to improve infrastructure equipment and, consequently,
improve the image or investment competitiveness. The analysis also confirms differences in incomes and budget
expenditure per 1 inhabitant. There is a difference here visible between more affluent voivodships of western and
southern Poland and the poorer regions of eastern Poland.

Keywords: Self-government voivodeship, Poland, Financial situation, Financial indicators

JEL Classification: 018, P43

1 Introduction

Local government units were created to meet the resident needs at local or regional level. The
voivodeship self-government plays a special role as a creator of socio-economic development
in regions, hence the financial assessment of this local government unit level is so important.

The analysis of local government unit financial condition provides information about their past
and present financial situation as well as operations efficiency. It also enables to determine their
development opportunities. Important information for management is also data on potential
threats that may result in deteriorating financial situation of local government (Zawora, 2012).
Financial situation of voivodeships is determined on the one hand by the possibility of obtaining
income and on the other by the size of expenditure needs in terms of their tasks. At the same
time, it sets out possibilities of self-government borrowing and obtaining funding from non-
repayable European Union sources (Wyszkowska, 2011).

Financial situation of local government units is determined by internal factors related to
financial management disadvantages of self-government authorities (examples: excessive,
unadapted to local income potential budget expenditure, inefficient investment and debt policy,
inefficient absorption policy, local government unit referring to EU assistance funds; lack of
appropriate risk management policy in the context of ensuring financial stability etc.). It is also
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determined by external factors such as instability of economic conditions as a result of
economic downturn, unstable legal environment and related legislative changes destabilizing
financial systems - unnecessarily limited by the state of local government unit financial
independence; impacting limited "room for maneuver"” of local government authorities in the
aspect of financial management, especially in the event of an unexpected and disadvantageous
disruptions, imposition of additional public tasks by the central government and omitting the
financial compensation required by applicable legal regulations etc. (Poniatowicz, 2016).

In the context of signaled problems, the aim of the article is to present the financial situation of
Polish voivodeships in 2006-2016. The implementation of such formulated aim required
literature review on the subject of self-government voivodeships finances and presenting them
in a regional configuration in Poland.

2 Territorial division in Poland

In Poland, since 1999, there is a three-tier administrative division for 16 voivodeships, 380
poviats and 2478 communes. The five-tier division of territorial units for statistical purposes
(NUTS?) has also been in force since Poland's accession to the European Union. NUTS divides
Poland into units of five levels (the last division is effective from January 1, 2015), three of
which are defined at the regional level (NUTS 1 - regions, NUTS 2 - voivodeships - 16 units
(statistical division corresponds to the administrative division); NUTS 3 - subregions (groups
of poviats), and two at the local level (NUTS 4 - poviats, NUTS 5 - gminas). Basic data on
voivodeships in Poland - NUTS 2 are presented in table 1.

Table 1. Basic data characterizing the voivodeships in Poland in 2016.

NO | Voivodeship 2016
Population Area [km?] Average Unemplom Disposable Quality of life
salary ent rate income per [max10]
(gross) in 1X 2016 person in
2015 household
Poland 38437239 314316 3862,19 8,3 1344,3 X
1. Dolno$laskie 2904207 19947 4204 7,3 1472 4,3
2. Kuj.-pomor. 2086210 17972 3540 11,7 1246 4,3
3. Lubelskie 2139726 25122 3699 9,9 1227 4,4
4. Lubuskie 1018075 13988 3568 8,4 1420 3,9
5. Lodzkie 2493603 18219 3791 8,7 1362 4,2
6. Matopolskie 3372618 15183 3907 6.7 1305 4,5
7. Mazowieckie 5349114 35558 5094 7,4 1756 51
8. Opolskie 996011 9412 3793 8,8 1289 4,2
9. Podkarpackie 2127657 17846 3528 11,4 1082 4,5
10. | Podlaskie 1188800 20187 3647 10,5 1258 4,6
11. | Pomorskie 2307710 19947 4204 7,3 1472 4,3
12. | Slaskie 4570849 12333 4221 6,7 1421 4,2
13. | Swietokrzysk. 1257179 11711 3581 10,8 1203 4,0
14. | Warm-mazur. 1439675 24173 3495 13,2 1281 4,2
15. | Wielkopolskie 3475323 29826 3729 5,1 1288 4,6
16. | Zachodniopo 22892 3794 10,6 1427 4,5
m 1710482

Source: Prepared based on: Atrakcyjno$¢ inwestycyjna wojewodztw i podregiondow Polski 2016, Institute of
Market Economy Research, Gdansk 2016; Main Statistical Office - data for 2016

3 This system was developed by Eurostat to build Community regional statistics. NUTS was created to collect,
develop and disseminate comparable regional data within the European Union (e.g. in the field of regional
accounts, demographics, labor market, information society). See: Smolen, 2009.
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Table 1 shows that the largest number of people live in Mazowieckie and Wielkopolskie
voivodeships. These voivodeships also have high rating in terms of quality of life: Mazowieckie
(5.1) and Wielkopolskie (4.6). The average gross salary also reaches the highest level in the
Mazowieckie voivodeship, but also in Dolnoslaskie, Slaskie and Pomorskie. The registered
unemployment rate is the lowest in Wielkopolskie, Mazowieckie, Dolnoslaskie and Pomorskie.
It is also noticeable these mentioned voivodeships have the highest level of disposable income
per person in the household. The voivodeships located in the east of the country were not
included in this group.

Graphically, the location of individual voivodeships in Poland is shown in Figure 1.

Pomorskie
Warminsko-mazurskie

Zachodniopomorskie

Podlaskie
Kujawsko-pomorskie

Lubuskie Wielkopolskie Mazowieckie
todzkie
Lubelskie
Dolnosiaskie
" Swietokrzyskie
Opolskie e Y
Slaskie

- Podkarpackie
Matopolskie

Figure 1. Administrative division of Poland into 16 provinces.
Source: Struzik A., Podziat wojewddztwa mazowieckiego statystyczny czy administracyjny?
https://www.mazovia.pl/downloadStat/gfx/mazovia/pl/defaultaktualnosci/692/23/1/prezentacja_marszalek_plock

3 Revenue of voivodeship self-governments in Poland

The voivodeship's financial management is based on the budget. It is an annual financial plan,
covering the voivodeship's income and expenditure, sources of financing the budget deficit or
the allocation of budget surplus as well as expenses related to multi-annual programs
(Brzezinski, Matuszewski, Morawski and Olesinska, 2008).

The basic sources of voivodeship income that are guaranteed constitutionally in Poland are:
own revenues, general subsidies and targeted subsidies from the state budget. They are the basis
for the performance of specific tasks by these self-government units. The voivodeship's revenue
includes among others: revenues of voivodeship budgetary establishments, income from
property or interest on granted loans (Zalewska, Zawadzka, 2015). Subventions and subsidies
are non-tax incomes of local government units. Targeted subsidies are related to
implementation of own tasks, tasks in the field of government administration and those based
on agreements. The purposeful subsidy from the state budget is a form of local government unit
budget expense to finance or co-finance a specific budgetary task carried out by these units
(Chojna-Duch, 2003). On the other hand, the general subsidy receives the self-governmental
province from state budget. It consists of a compensatory, regional and educational part for
implementation of tasks in this field (Jedrzejewski, 2007).
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In the article to assess the income side of regional self-government budgets in Poland, several
income measures were used (Skoczylas, 2011; Weber, 2001), which among others include:
The share of own revenue in total income (%),

Share of targeted subsidies in total revenues (%),

Share of the general subsidy in total revenues (%),

Share of liabilities to total income (%).

Financial analysis and indicators matched to it are important for proper financial planning in
local government units and decisions taken in the future (Filip, 2006). The ratio of own income
to total income shows which part of the total revenue constitute own income. The higher the
value of this indicator (over 50%), the better the financial situation of voivodeship, including
its development possibilities.

Own income is a special type of local government units’ income. They determine the degree
and scope of financial independence of local government bodies, as they are treated as an
indicator of this independence level (Marczak, 2007). Own income is a strategic element in the
local government finance system, not only from the perspective of local government financial
independence, but also in the context of possible application for EU funds. The capacity of own
budgetary resources determines the possibility of using other, i.e. supplementary financing
sources (Poniatowicz, 2016).

The analysis of data contained in table 2 shows significant regional variation of this indicator
in the analyzed years. Lubelskie voivodeships (28.21% in 2006 and 30.56% in 2016), Lubuskie
(31.5% in 2006 and 31.67% in 2016) and Podlaskie voivodeships (27.89% in 2006 and 31.27%
in 2016) belong to the voivodeships with the lowest rate (2016). The decrease in share of own
revenue in total income is noticeable in majority of Polish voivodeships. The largest decrease
concerns the Warminsko-mazurskie voivodeship (from 40.44% in 2006 to 29.22% in 2016) and
Opolskie (from 40.10% in 2006 to 28.75% in 2016).

In the scale of the whole country, this indicator also slightly decreased from 55.94% in 2006 to
53.35% in 2016.

This is an unfavorable phenomenon as less financial resources from own incomes in the local
government units demonstrate the lower wealth and independence of these units, as well as
greater dependence on transfers from state budget (Brezden and Spallek, 2012). Other
indicators showing how large is the supply of voivodeships with external funds in Poland is the
ratio of the general subsidy to total revenues (%) and the share of targeted subsidies in total
revenues (%).

By further analyzing the data of this table, it can be observed that share of external financial
resources in Poland is high, accounting for 28.29% in 2016 in total (compared to 36.16% in
2006). This constitute for around 1/3 of budget incomes. The share of targeted subsidies in
majority of voivodeships does not exceed 20% (with the exception of Warminsko-mazurskie
voivodeship - in 2016 this rate reached the level of 22.6% and Lubelskie - 24.3%).

On the other hand, the share of general subsidy in total income is diversified in particular
regions. In poorer voivodeships located in the east of country, this indicator in 2016 reached
high levels, for example in Podkarpackie - 29.47%, Podlaskie - 29.92%, or Warminsko-
mazurskie - 30.11%. Data analysis shows that there are voivodeships where this indicator
reaches very low values. These include Mazowieckie (4.04%), Wielkopolskie (5.11%) and
Dolnoslaskie (6.66%) voivodeships. However, it should be noted, that in 2006 the share of
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general subsidy in total income was significantly higher than in 2016, reaching even 44.31% in
Lubelskie or Swigtokrzyskie voivodeships - 42.69%. This means that despite the imposition of
new tasks on this level of territorial self-government, the State has failed to financially
compensate their implementation.

Table 2. Indicators characterizing the income side of voivodeship budgets in 2006-2016

NO. | Voivodeship Share of own revenue Share of targeted Share of general subsidy in
in total income (%) subsidies in total total income (%)
revenues (%)
2006 2011 | 2016 2006 2011 2016 2006 2011 2016

Poland 5594 | 4429|9335 | 1422 | 1460 | 1374| 2194| 1659 | 14,55
1. | Dolnoslgskie | go7p | 5198 | 57.94 | 1347 | 2012 | 2247 | 1797| 1030| 666
2. Kuj.-pomor. 39,26 | 30,02 | 41,03 | 14,88 15,63 14,72 39,51 28,72 22,48
3. Lubelskie 28,21 | 22,60 | 30,56 | 13,17 19,07 17,68 44,31 30,42 25,97
4, Lubuskie 31,50 | 30,60 | 31,67 | 17,46 24,30 22,47 35,04 25,31 19,74
5. Lodzkie 59,76 44,34 | 55,62 9,81 8,96 8,04 30,18 15,59 14,36
6. Matopolskie 52,12 40,13 | 49,43 | 16,37 19,69 13,04 19,57 10,05 12,60
7. Mazowieckie 82,28 | 72,57 | 82,29 6,92 7,98 5,77 8,47 4,92 4,04
8. Opolskie 40,10 | 28,67 | 28,75 | 14,19 16,24 15,83 29,86 19,62 15,90
9. Podkarpackie | 29,18 | 25,93 | 39,20 | 13,80 12,92 15,76 37,18 31,56 29,47
10. | Podlaskie 27,89 | 22,06 | 31,27 | 19,77 16,62 16,02 39,45 27,63 29,92
11. | Pomorskie 55,37 46,67 | 55,46 | 13,47 12,00 17,10 19,59 13,58 10,24
12. | Slaskie 59,78 | 55,33 | 62,14 | 25,32 9,46 7,87 9,16 15,60 12,03
13. | Swietokrzyskie | 44,28 | 31,48 | 33,63 | 11,62 16,29 18,66 42,69 23,34 27,75
14. | Warm-mazur. | 40,44 | 24,29 | 29,22 | 20,69 21,29 22,20 38,79 32,49 30,11
15. | Wielkopolskie | 64,01 52,56 | 69,36 | 16,07 13,53 11,24 9,49 6,57 511
16. | Zachodniopom | 33,35 27,72 | 39,77 | 13,54 19,63 18,47 40,47 22,25 18,57

Source: Own study based on Bank Danych Lokalnych, Main Statistical Office.

The ratio of total liabilities (%) to regional incomes is quite interesting (table 3). Its systematic
growth can be noticed on the national scale as well as in individual provinces. The largest
increase of this indicator concerns the Mazowieckie voivodeship (from 2.9% in 2006 to 62.7%
in 2016) and Dolnoslaskie (from 18% in 2006 to 63.2% in 2016). Thus, despite the increase in
total income per capita, the share of credit and loan commitments for implementing programs
with EU funds is increasingly burdened with incomes of these voivodeships. The only province
that limits these commitments is the Podlaskie voivodeship. Here, the level of this indicator
decreased from 34.5% in 2006 to 12.7% in 2016.

Table 3. Share of total incomes (%) in Polish voivodships in 2006-2016

NO. | Voivodships Share of liabilities to total income (%)
2006 2011 2016
Poland 16,6 36,9 50,1
1. Dolnosloslaskie 18,0 43,1 63,2
2. Kujawsko-pomorskie 39,5 50,5 40,4
3. Lubelskie 32,8 374 87,5
4. Lubuskie 23,0 40,9 39,5
5. Lodzkie 13,7 46,9 46,6
6. Matopolskie 23,3 35,5 48,5
7. Mazowieckie 2,9 56,9 62,7
8. Opolskie 33,6 55,6 30,7
9. Podkarpackie 22,1 32,1 35,5
10. Podlaskie 34,5 34 12,7
11. Pomorskie 14,9 43,3 39,8
12. Slaskie 0,7 25,5 56,9
13. Swif;tokrzyskie 13,8 0,0 43,8
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NO. | Voivodships Share of liabilities to total income (%)
2006 2011 2016
14, Warminsko-mazurskie 39,2 32,3 50,4
15. Wielkopolskie 24,8 12,8 37,4
16. Zachodnioomorskie. 16,0 33,7 40,8

Source: Own study based on http://www.mf.gov.pl/ministerstwo-finansow/dzialalnosc/finanse-
publiczne/budzety-jednostek-samorzaduterytorialnego/sprawozdania-budzetowe)

4 Expenditure of voivodeship self-governments in Poland

The financial resources management also includes the expenditure side of the voivodeship

budget. The indicators taken here into account are:

e Share of current expenditure in total expenditure (%),

e Share of expenditures on servicing the voivodeship public debt per PLN 1000 of budget
revenues (%),

e Share of investment expenditures in total expenditure (in%).

An indicator showing whether the financial resources in the budget are allocated for current

needs is the share of current expenditure in total expenditure. As can be observed, this indicator

reached 73.76% in 2016, compared to 63.28% in 2006. Making a more detailed analysis, so

assessing particular voivodeships, it can be noted that the highest share of these current

expenditures in total expenditure in 2016 concerns Mazowieckie (82.42%), Podkarpackie

(80.59%) and Warminsko-mazurskie (81.99%) voivodeships. Moreover, their increase is

observed in all voivodeships in the analyzed years: 2006, 2011 and 2016.

As highlighted by Poniatowicz (2016), this worrying fact demonstrating the effects of imposing
additional tasks on local government units by central administration without possibility to
compensate disbursed financial resources. The increase in local government expenditure causes
the need to limit capital expenditure, including investment expenditure - also those co-financed
from EU assistance funds (Poniatowicz, 2016). Limiting current expenditures in local
government units is very difficult due to numerous tasks legislator put on them without
providing adequate pool of funds for their implementation. This forces local government
entities to subsidize carrying them out (Gorzatczynska-Koczkodaj, Koczkodaj, 2016).

The level of current expenditure in total expenditure informs whether this territorial unit is a
developing region, striving to invest even in technical infrastructure. According to Kosek-
Wojnar (2006), investment expenditures in local government units are considered to be a
decisive factor for their development; for the investments to be possible, financial resources are
necessary.Similarly, the indicator of investment expenditure share in total expenditure is at a
low level, reaching from 10% to 12% in 2016 (8.8% in Warminsko-mazurskie and 9.9% in
Swietokrzyskie). This indicator was also significantly reduced in the analyzed years in all
voivodeships. In 2006, its average level in Poland was 20.3%, compared to decrease - 11.8%
in 2016.

Another indicator reflecting financial situation of these territorial units is the ratio of
expenditure on servicing public debt of voivodeships per 1000 PLN of budget revenues (%).
The higher the value of this indicator, the more budget revenues are burdened with the service
of public debt. On a national scale, this indicator reaches the level of 9.5% and is not subject to
major changes in the analyzed years. The lowest values of this indicator concern central and
western voivodeships of Poland, i.e. Opolskie and Slaskie voivodeships - 7.1% or
Wielkopolskie voivodeship - 7.3%.
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Table 4. Factors characterizing the expenditure side of voivodeship budgets in 2006-2016

No. Voivodeship Share of current Share of expenditures on Share of investment

expenditure in total servicing the goverm. expenditures in total

expenditure voivodeship debt per expenditure (w %)

(%) 1000 PLN of budget
revenues
(%)

2006 2011 2016 2006 2011 | 2016 | 2006 | 2011 2016
Poland 63,28 | 59,53 | 73,76 96| 156 95| 20,3 22,7 11,8
1. Dolnoslaskie 68,52 | 58,05| 68,61 11,3 182 | 11,7| 208 22,4 12,9
2. Kuj.-pomor. 6750 | 6831 76,19 125| 164 | 10,3| 193 22,6 10,3
3. Lubelskie 56,42 | 58,02 | 68,21 90| 139 96 | 184 24,5 11,7
4. Lubuskie 67,34 | 63,29 | 75,83 133 29,1 9,6 | 22,6 19,5 11,3
5. Lodzkie 64,98 | 56,84 | 76,94 102 | 149 9,7 ] 195 19,7 12,4
6. Matopolskie 54,46 | 47,89 | 59,29 134 16,2 91| 19,7 24,3 13,1
7. Mazowieckie 62,14 | 7524 | 82,42 97| 20,7 | 123| 209 19,0 11,5
8. Opolskie 63,66 | 58,80 | 52,40 73| 137 71| 22,0 20,5 12,8
9. Podkarpackie 67,54 | 56,89 | 80,59 8,2 12,7 79| 204 25,6 11,4
10. Podlaskie 68,93 | 5425 | 7457 78] 116 75| 20,7 26,9 12,5
11. Pomorskie 59,37 | 55,30 | 78,18 85| 150 83| 198 26,0 12,1
12. Slaskie 58,61 | 58,69 | 7290 65| 108 71] 214 21,4 11,5
13. Swietokrzyskie | 65,68 | 56,29 | 75,50 79| 130 104 210 25,7 9,9
14. Warm-mazur. 72,06 | 63,78 | 8199 105 | 147 9,3 | 18,0 22,6 8,8
15. Wielkopolskie 67,50 | 5343 | 7433 92| 128 73] 21,2 24,2 13,6
16. Zachodniopom 65,35 | 4951 | 73,94 9,0 14,5 11,2 | 179 25,4 10,9

Source: Own study based on Bank Danych Lokalnych, Main Statistical Office.

5 Income and expenditure of voivodeships per capita

Further analysis of income and expenses, however per capita, clearly shows the difference
between eastern and western voivodeships (table 5). The highest level of income per capita is
reached in Opolskie voivodeship (PLN 509.02), Mazowieckie (PLN 429.84) and Lubuskie
(PLN 433.34), while the lowest income is achieved by inhabitants of Slaskie voivodeship (PLN
269.08) and L.odzkie (284, PLN 22). On the other hand while analyzing expenditures per capita,
it is noted that in 2006 the highest level of these expenditures is characteristic for Mazowieckie
(PLN 457.30) and Lubuskie voivodeship (PLN 305.33). Taking into account 2016, the situation
has slightly changed. The highest expenditures concern Opolskie voivodeship (PLN 460.89)
and Mazowieckie voivodeship (PLN 419.56). The lowest in Lodzkie (PLN 259.75) and in
Slaskie (PLN 264.38). Turning to budget balances, it can be stated the financial situation of
voivodeships is improving over the analyzed years. In 2006 only few voivodeships achieved
financial surplus (Lodzkie, Swigtokrzyskie and Slaskie voivodeships), while already in 2016,
the only province with a budget deficit was Matopolskie (-13.8 PLN per capita).

Table 5. Incomes, expenditures and balance of budgets for voivodeships per capita in 2006-2016.

No. | Voivodship Total income per one Total expenditure per Deficit (-)
voivodship inhabitant (in | capita in the voivodship (in Surplus (+)
PLN) PLN) (in PLN)
2006 2011 2016 2006 2011 2016 2006 2011 2016
Poland 248,76 391,09 | 351,46 | 262,98 | 424,10 | 328,35 | -14,22 | -33,01 | 23,11
1. Dolnosl. 249,39

423,26 | 388,87 | 275,74 | 520,24 | 372,97 | -26,35 | -96,98 | 159

2. Kuj.-pomor. | 207,37 351,09 | 355,20 | 258,57 | 369,38 | 322,05 | -51,2 -18,29 | 33,15
3. Lubelskie 214,52 391,44 | 381,88 | 223,91 | 412,38 | 344,27 | -9,39 -20,94 | 37,61
4. Lubuskie 279,13 487,21 | 423,34 | 305,33 | 490,87 | 379,79 | -26,2 -3,66 | 43,55
5. Lodzkie 166,79 319,50 | 284,22 | 150,84 | 377,02 | 259,75 | 1595 | -57,52 | 24,47
6. Matopol. 192,26 393,69 | 316,42 | 192,29 | 420,39 | 330,22 | -0,03 -26,7 -13,8
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No. | Voivodship Total income per one Total expenditure per Deficit (-)

voivodship inhabitant (in | capita in the voivodship (in Surplus (+)
PLN) PLN) (in PLN)
2006 2011 2016 2006 2011 2016 2006 2011 2016
7. Mazow. 410,73 465,98 | 429,84 | 457,30 | 492,09 | 419,56 | -46,57 | -26,11 | 10,28

8. Opolskie 263,68 450,57 | 509,02 | 298,27 | 476,89 | 460,89 | -34,59 | -26,32 | 48,13

9. Podkarpack. | 229,33 436,96 | 347,30 | 261,57 | 452,32 | 288,75 | -32,24 | -1536 | 58,55

10. | Podlaskie 216,04 404,27 | 356,97 | 240,71 | 431,14 | 315,00 | -24,67 | -26,87 | 41,97

11. | Pomorskie 249,04 385,36 | 315,52 | 253,64 | 418,60 | 305,50 -4,6 -33,24 | 10,02

12. | Slaskie 240,32 290,55 | 269,08 | 222,36 | 314,54 | 264,38 | 17,96 -23,99 4,7
13. | Swietok. 215,68 403,09 | 332,09 | 199,80 | 413,72 | 306,23 | 15,88 -10,63 | 25,86
14. | Warm- 238,81

mazur. 384,13 | 356,92 | 265,73 | 399,47 | 320,37 | -26,92 | -15,34 | 36,55

15. | Wielkopol. 216,93 361,82 | 312,83 | 227,42 | 392,18 | 273,61 | -10,49 | -30,36 | 39,22

16. | Zachodniop. | 221,49 431,45 | 390,56 | 222,06 | 494,76 | 337,50 | -0,57 -63,31 | 53,06

Deficit (-), Surplus (+)
Source: Own study based on Bank Danych Lokalnych, Main Statistical Office.

An important indicator showing the possibilities of obtaining external funds is the share of EU
funds for financing programs and projects in total income per 1 inhabitant (%). Here in 2011
r.*the highest rate was achieved by the Matopolskie (27.65%) and Podkarpackie (21.52%)
voivodeships which are located in the southern part of Poland. The achievement of such high
rates was possible mainly due to local government obtaining significant units, non-repayable
funds from the European Union (EU). In 2008-2011, the scale of local government investments
exceeded 3% of GDP in Poland, which was the best result in the European Union.

In 2016, in turn, these indicators were significantly reduced. The highest share of these non-

returnable funds in total voivodships' income concerned the Dolno$laskie (14.83%) and
Podkarpackie voivodships (11.73%).

The additional tasks imposed on local governments, without financial compensation and
introduction of new regulation at the beginning of 2014 determining the maximum level of
indebtedness of local government units contributed to the fact that they were not able to reach
for total EU support in 2014-2020. This also resulted in, alongside with the changing economic
situation and numerous changes in the law, deterioration of their financial situation and growing
level of their indebtedness (Wyszkowska, 2007).

Table 6. Share of EU funds for financing programs and projects in total voivodships income per capita
(%)

No. | Voivodeships Share of EU funds for financing programs
and projects in total income per capita (%)*

2011 2016
Poland 11,87 8,00
1. Dolnosloslaskie 7,66 14,83
2. Kujawsko-pomorskie 17,66 11,53
3. Lubelskie 8,06 7,45
4. Lubuskie 19,92 7,97
5. Lodzkie 6,60 7,84
6. Matopolskie 27,65 9,64
7. Mazowieckie 5,56 3,49
8. Opolskie 10,64 5,74
9. Podkarpackie 21,52 11,73
10. | Podlaskie 7,16 7,20

4 Lack of data for 2006.
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No. | Voivodeships Share of EU funds for financing programs
and projects in total income per capita (%)*
2011 2016
11. | Pomorskie 6,43 7,21
12. | Slaskie 12,41 8,90
13. Swif;tokrzyskie 11,14 9,44
14. | Warminsko-mazurskie 13,10 7,72
15. | Wielkopolskie 11,38 5,23
16. | Zachodnioomorskie. 8,36 7,33
*Lack of data for 2006.

Source: Own study based on Bank Danych Lokalnych, Main Statistical Office and
http://www.mf.gov.pl/ministerstwo-finansow/dzialalnosc/finanse-publiczne/budzety-jednostek-
samorzaduterytorialnego/sprawozdania-budzetowe

6 Conclusion

Finances of self-government voivodeships constitute an integral part of public sector finances.
Regional territorial self-government is a form of task implementation and financial resources
allocation by the highest level of public self-government administration. This means that it is a
specific form of decentralization of public authorities. The need for decentralization results
from the natural right of individual to self-determine (Smolen, 2007).

On the basis of conducted research, it can be concluded that the level of own income in
voivodeships remained at a similar level in the analyzed years. There was also no increase in
external financing from the state budget (targeted subventions and subsidies), despite entrusting
local governments with new tasks to be carried out. Their large share in budget revenues is not
conducive to implementing long-term development plans of Polish voivodeships.

However, worrisome is the fact that investment expenditure has decreased in the total
expenditure of voivodeships. This situation means that Polish regions have to seek external
sources of non-returnable assistance in order to implement investments. Mentioned investments
conduct to improve the infrastructure equipment and, consequently, improve the image or
investment competitiveness.

The analysis also confirms differences in incomes and budget expenditure per 1 inhabitant.
There is a difference between the more affluent voivodeships of western and southern Poland
and the poorer regions of eastern Poland.

The absorption capacities of local government units remain in close correlation with financial
condition and status of public finances. This applies to budget incomes and expenses (including
current and capital/investment ones), achieved budgetary results (general and operational) as
well as local government debt. In this context, all unfavorable phenomena that were visible in
recent years in the Polish public finance system (e.g. limiting independence of local government
unit by state, applying additional tasks without adequate financial compensation, introducing
new, restrictive debt limits, etc.) do not remain without impact on the absorption capacity of
local government and can significantly reduce them (Sierak, 2015).
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Abstract

The paper deals with the modifications of outperformance certificates, i.e. Exotic outperformance and Phoenix
certificates, on the financial market. The main contribution is to present the nature of these certificates’ creation
from the point of view of its investor. Also, detailed descriptions of the profit functions are provided in analytical
forms using barrier options. We further develop formulas for pricing of these certificates and specify the conditions
under which the issuer is profitable in the primary market. We conclude with the findings that these products are
created through the process of financial engineering as the underlying asset together with barrier options, namely
down-in call options. Based on a theoretical option pricing models, we propose these modifications of
outperformance certificates on Facebook shares with different levels of its parameters. The profitability for
potential investors at the expiration period is provided with showing which parameters the investor should focus
and are significant for the profit profile.

Keywords: Outperformance certificate, Barrier option, Profit function, Option pricing, Fair
value.

JEL Classification: G11, G13

1 Introduction

Development in financial markets in recent years has presented to many investors, what means
investing responsibly and not just betting on growing rates, but appropriately adapting the
expected revenues and risks to the market and individual goals and requirements. The high
degree of digitalization and interconnection of financial markets has created ideal conditions
for the emergence of a whole range of new investment products.

Exotic outperformance and Phoenix certificates, belonging to one type of the structured
products, are the object of this research. Investment certificates introduce one main type of
structured products. They are individually controllable investment combinations, which consist
of a classical investment (such as a share, bond, currency, interest rate, commodity etc.) and
one or more derivative financial instruments (usually vanilla and/or exotic option). In recent
years, there has been plenty of studies such as Baranga (2017), Bluemke (2009), Breuer and
Perst (2007) or Choudhry (2004) that introduce these modern structured products.

There are different types of certificates (linear, guaranteed, airbag, discount, outperformance,
twin-win, turbo, bonus, express etc.) available for every estimated performance of the
underlying asset (growth, fall or stagnation) or for every attitude to risk (conservative or
aggressive investor). These products are created through the process of financial engineering as
a combination of underlying asset with derivatives, often an option (vanilla and/or exotic
option). There are many studies dealing with the investment certificates. For example, Rossetto

! Ing. Monika Har¢arikova, PhD.; Technical University of Kosice, Faculty of Economics, Department of Finance,
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and Bommel (2009) have analysed endless leverage certificates using Monte Carlo method.
Also, Entrop et al. (2009) have presented the price-setting formula for open-end leverage
certificates on the German market. In the papers (Younis and Rusnakova, 2014; Soltés, 2010;
Soltés and Harcarikova, 2017) authors create the replicating portfolio to investment certificates
using analytical form of profit functions. Following the mentioned studies, we provide our
certificates analysis.

The aim of this paper is to perform an analysis of the Exotic outperformance and Phoenix
certificates. We apply portfolio replication method to price the certificate. The application to
the Facebook shares is provided. Based on data set, we design the Exotic outperformance and
Phoenix certificates with various levels of the barrier level and the leverage. We provide the
profitability analysis for the potential investor at the maturity date. Our findings help to raise
the ability of retail investors to understand these sophisticated products constructions.

2 Research methodology

Generally, investment certificates are created as the combination of the underlying asset (to be
referred to as UA henceforth) and the financial derivatives, mainly options and option strategies
on this UA. Options introduce the significant tool of every investment certificates, therefore the
methodology used in this paper should be based on these instruments. There is proved the nature
of Exotic outperformance and Phoenix certificates’ creation using the analytical expression of
the profit function of barrier options.

Geman (2005) defines option as a financial contract giving its holder (the owner or the buyer)
the right (on the other side not the obligation) to buy (call) or sell (put) UA at a specified price
(the strike or the exercise price) of the option on a specified date (either at the expiration date
of option - European style or at any time within a specified option expiration period - American
style). The call/put option seller (the writer) receives the option premium for buyer’s right. The
barrier level (also known as the second strike price) is typical for barrier options. According to
Taleb (1997), there are total 16 types of barrier options that depend on the
activation/deactivation of options (in/out option) and the placement of the barrier level
(up/down option). Every investment certificate can be evaluated using option pricing models
according to its UA. The fair value of every investment certificate can be calculated based on
the individual components’ value, i.e. an alternative portfolio’s value created as the position in
UA together with options. The issue of the structured products valuation is discussed by Burth
et al. (2001), Grunbichler and Wohlwend (2005), Henderson and Pearson (2011), Pruchnicka-
Grabias (2011) and Wilkens et al. (2003). The pricing of equity-linked structured products in
the German market is examined by Stoimenov and Wilkens (2005). Grunbichler and Wohlwend
(2005) analyses structured products valuation without a capital guarantee in the Swiss market.
The pricing of bonus certificates is investigated by Baule and Tallau (2011). Wilkens and
Stoimenov (2007) describe the empirical analysis for long and short index certificates pricing
in the German market. Hernandez et al. (2011) and Hernandez et al. (2013a; 2013b) provide
the valuation of Phonix, Outperformance and Exotic Outperformance certificates.

On the basis of existing studies, we can explore the financial engineering principles to the
Exotic outperformance and Phoenix certificates creation using the analytical expression of the
options. The profit function of these certificates is expressed by the formula (4) and (7) and the
fair value by the formula (5) for both certificates, what is based on the value of its individual
components. According to the presented approach we can simultaneously apply our research to
Facebook shares. Consequently, we need to obtain values of the barrier option positions. For
our approach, there is also Haug pricing model (Haug, 2007) used to evaluate the position in
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European style of down and knock-in call barrier option prices in statistical program R due to
lack of real data.

3 Analysis of modified outperformance certificates

In addition to the existence of the classic Outperformance investment certificate, issuers offer
its different variations. These modifications can be Exotic outperformance and Phoenix
certificates. The following part of the paper focuses on the characteristics, the profit function
and the nature of the creation of the mentioned Outperformance certificates’ modifications.

The Exotic outperformance certificate (referred as EO) represents a modification of the classic
Outperformance certificate, which is created using a barrier option, namely a down-in call
option. This certificate is suitable for investors who expect a slight decline in the UA, i.e. up to
the barrier level, when the condition for activating of the barrier option is applied, and
consequently the UA price increases. The maximum loss is a limited by the purchasing price in
the UA price growth. The barrier level is set under the initial UA price. On the other hand, if
the barrier level is not reached, investor receives a cash payment equal to the actual UA price
at maturity (i.e. gains from UA price growth). Let us denote the UA price at the issue time So,
the price at the maturity date St, the barrier level B, the multiplier m, the subscription ratio p,
the fair value of the certificate ko, then the profit function of EO certificate at the maturity date
Tis:

p-ST—kO ifST <SO'

P(St)=1p-ST ko if min (St)>BAST > S0, (1)
[m(St =Sg)+So |-ko if min (S{)<BAST >Sg.
p-[m(St —So)+Sp |-ko i [min (St)<BAST >So

EO certificate is formed at the time Sp by
e buying of the UA at the spot price Soand the price at the expiration date St

RL(St)=p(St—So), @)

e Dbuying of (m-1) down-and-in call options on UA with the strike price referred to as the
actual spot price So, the barrier level B, the premium cgpi for an option

—(m—l)cBD| if ST < So,
P, (St )=4—(m-1 if min (S;)>BAST >Sq. 3
»(ST)=1-(m-1)cgpy i OQIQT( t)>BAST 25 (3)
m-1)(St —Sp —c¢C if min (S;)<BAST >8S).
(m-1)(St —Sp —cgpy ) ostsT( t)<BAST >Sg

There is used a European-style of options for the same underlying asset and with the same
expiration time. The alternative investment’s profit function introduced as a sum of individual
positions (2) and (3) has a form:

p[ST —SO —(m—l)cBDd if ST <So,
P(St)=1p[ST -So—(Mm-1)capy ] if OTtiL‘T(StPB/\STESO' (4)
St -S Sop—-Sp—(m-1 if min (S{)<BAST >Sg.
pLm(St —So0)+So—So —(m-L)cgpy | 'Og‘t'QT( t)SBAST 28g
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At the maturity date the buying of the UA will be depending on the actual market situation and
the reaching/not reaching of the barrier by UA development during time to maturity. The fair
value of EO certificate for the subscription ratio p is:

ko =p-[So+(m-1)cgp | (5)

Certificate’s issuer can obtain a profit only if the selling certificate’s price is above the fair
value ko, i.e. k0>p-[50 +(m—l)CBD| :| .

Phoenix certificate is a modification of classic Outperformance and Exotic outperformance
certificate. Let us denote the UA price at the issue time So, the price at the maturity date St, the
barrier level B, the multiplier m, the subscription ratio p, the fair value of the certificate ko, then
the profit function of P certificate at the maturity date T is:

p-St — Ko if St <B,

P(St)={p-St —kg ifoTtigT(St)>B/\STZB, (6)
[m(st -B)+B]-k if min (S{)<BAST >B.
p-[m(ST-B)+B]-kg if min (S)<BASy

Alternative portfolio is created by buying of the UA at the spot price Soand by buying of (m-1)
down-and-in call options on UA with the strike price equals to the barrier level B, the barrier
level B, the premium cgpi for an option, what is introduced as a sum of individual positions (2)
and (3) and has a form:

p[ST —SO —(m—l)cBD@ if ST < B,
P(St)=1p[ST ~So ~(Mm-1)cgpy | if min_(S¢)>B~Sr =8, (7)
St —B)+B-Sp—(m-1 if min (S{)<BAST >B.
p[m(St ~B)+B-Sp-(m-1)capy | i OfSnt'SnT( t)<BAST

The investment in the Phoenix certificate as well as the fair value determination at the time of
issue is similar with EO certificate, but difference is in the strike price at down-and-in call
options which is being consistent with the barrier level B. The fair value of P certificate is
derived by the relation (5).

4 Application to FB shares

In this section, we propose Exotic outperformance and Phoenix certificates on Facebook (FB)
with different levels of its parameters and perform the analysis of their profitability for to the
investor at the time of maturity. Facebook is an American online social media and social
networking service company which was launched in 2004 by Mark Zuckerberg. Given shares
are chosen due to upward trend on the basis of their historical returns, but we do not exclude
slight price fluctuation.

4.1 Data description

The actual price of Facebook is 192.4 USD on 12th June 2018. The price of FB shares is very
volatile, what it is seen in its historical prices and the historical volatility at the level of 22.82%.
Due to this fact, there are expected changes of the shares development. We expect a rapid
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increasing within a year or year and half. We also believe the UA’s value to fall once under the
pre-set barrier during time to maturity.

The common stylized data about the certificates is in the Table 1. For showing we consider
buying one Facebook share.

Table 1 Basic characteristics of Facebook at the issue date

Underlying asset Facebook, Inc. (FB)
Underlying price (S0) 192.40 USD
Issue date 12.06.2018
Maturity date (T) 20.12.2019
Subscription ratio (p) 1:10
Dividends -

Source: Yahoo.Finance, 2018

Let’s assume, investors expect rapid increasing of FB price in the future (up to December 2019)
and believe the UA drop under the pre-set barrier with the aim to gain from the bull market.
Following the assumptions, our proposed certificates are analyzed and compared to each other.
In this case we consider different levels of the barrier, i.e. 135, 145, 155, 165, 175, 180 and 185
USD, and the multiplier, i.e. 2 and 3, where calculated down-and-in call barrier option prices
(results in the Table 2) depend on the input parameters such as the strike prices, the barrier
levels, the maturity date, the risk-free interest rate (derived from treasury bills on the issue date,
i.e. 2.43%) and the implied volatilities. The fair values are calculated according to relation (5).

4.2 Results

Let us propose Exotic outperformance s certificate (EO) as the replicating portfolio, i.e. a
combination of a long position in FB with the actual price 192.4 USD and a long position in
down-and-in call options with the strike level 192.4 USD, barrier level 180 USD, multiplier 2,
option premium 12.55 USD per option, maturity date 20th December 2019. The profit function
at the maturity of the designed EO is represented by the following form:

0.1St -20.50 if St <192.4,
P(S)=40.1St —20.50 if min (S;)>180A St 2192.4, (8)
O<t<T
0.251 —39.74 if min (S;)<180A Sy 2192.4.
O<t<T

The purchase certificate’s price ko based on (5) equals 20.50 USD. The results of designed
certificate show, the profit profile depends on the reaching/not reaching the barrier level during
time to maturity. If the barrier level 180 USD is not reached, the profit profile depends on the
actual underlying asset price at the maturity date. In this case is valid, the higher the investor’s
profit is based on the higher FB price at the maturity date. On the other hand, if the barrier level
is reached and FB is in the range of <0; 198.68> USD, the investor takes a loss, where the given
loss is increasing with FB’s drop. The maximum loss is in the amount of purchase price, i.e.
20.50 USD/ certificate. However, if the FB price increases above 198.68 USD, the investor’s
profit increase two times compared to the linear certificate.

However, if the multiplier is 3 (EO4) with the same barrier level 180 USD, the profit profile of
EO certificate changes depending on barrier level as it is shown in Figure 1. If the barrier level
is not reached during time to maturity, the variant with the lower leverage (EO3) is better due
to lower costs on its creation. But if the barrier level is reached, then variant with the higher
leverage (EO4) is better in the range of <204.70; co>.

106



150 170 o288 = Fi0 230 250 150 170 ,..390 210 230 250
00’ oo

.
.-';"./ -

(inUsDjattime T
o
Profit function (in USD) at time T
o
N

91 Profit function (i

'
[N
o
o

Spot price (in USD) at time T -15,00 Spot price (in USD) at time T

------ EO3 e=» e EO4 e Barrierlevel (D - 180) ceeses EO3 - = EO4

Figure 1 Profit profile of EO certificate with the leverage 2 and 3 if the barrier level is not reached (left
figure) or is reached (right figure)

On the other hand if we consider different barrier 180 (EO3) and 165 USD (EQ7), but the same
multiplier 2, then the profit profile of EO certificate is illustrated in the Figure 2. In this case,
variant with lower barrier (EQ7) is still better than the variant with higher barrier (EO3).
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Figure 2 Profit profile of EO certificate with the barrier 180 and 165 USD if the barrier level is not
reached (left figure) or is reached (right figure)

There is possible to create Phoenix certificate (P) as a modification of Exotic outperformance
certificate. Now let us propose P certificate as a long position in FB with the actual price 192.4
USD and a long position in down-and-in call options with the strike level 180 USD, barrier
level 180 USD, multiplier 2, option premium 16.85 USD per option, maturity date 20th
December 2019. The profit function of created P at the maturity date based on equation (7) and
the purchase certificate’s price ko based on (5) equals 20.92 USD is shown by the form

0.1ST —20.92 if St <180,
P(S)=10.1S7 —20.92 if min_ (Sy)>180 A St >180, 9)
0<t<T
0.2S7 —38.92 if min (Sy)<180 St >180.
0<t<T
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The creation of P certificates and results of profit profiles are similar than EO certificates but
only with difference of the strike price what is illustrated in the following figures. If the
multiplier is 3 with the same barrier 180 USD, the profit profile of P4 certificate changes
depending on barrier level as it is shown in Figure 3.
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Figure 3 Profit profile of P certificate with the leverage 2 and 3 if the barrier level is not reached (left
figure) or is reached (right figure)

On the other hand, if we consider different barrier 180 and 165 USD, but the same multiplier
2, then the profit profile is illustrated in the Figure 4.
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Figure 4 Profit profile of P certificate with the barrier 180 and 165 USD if the barrier level is not reached
(left figure) or is reached (right figure)

The same method of profit profiles in the analytical expressions is used for next designed EO
and P certificates with different parameters. Data of all designed certificates are summarized in
the Table 2. Used profit profiles of all designed certificates at the future trade date can be
provided readers upon a request.
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Table 2 Parameters of selected EO and P certificates (in USD per 1 certificate) with the maturity date

20/12/2019
Certificate B So m coi (So) ko (EB) coi (B) ko (P)
EOQ1/P1 185 192.4 2 16,90 20,93 19,86 21,23
EO2/P2 185 1924 3 16,90 22,62 19,86 23,21
EO3/P3 180 192.4 2 12,55 20,50 16,85 20,92
EQ4 /P4 180 192.4 3 12,55 21,75 16,85 22,61
EO5/P5 175 192.4 2 9,02 20,14 14,15 20,65
EO6 / P6 175 1924 3 9,02 21,04 14,15 22,07
EQ7 /P7 165 192.4 2 4,15 19,66 9,63 20,20
EO8 /P8 165 192.4 3 4,15 20,07 9,63 21,17
EO9 /P9 155 1924 2 1,59 19,40 6,21 19,86
EOQ10/P10 155 192.4 3 1,59 19,56 6,21 20,48
EO11/P11 145 192.4 2 0,48 19,29 3,75 19,61
EQ12 /P12 145 192.4 3 0,48 19,34 3,75 19,99
EOQ13 /P13 135 192.4 2 0,11 19,25 2,09 19,45
EQ14 /P14 135 192.4 3 0,11 19,26 2,09 19,66

Notes: EO — Exatic outperformance, P — Phoenix, B — barrier level, So — actual spot price, m — financial leverage,
cor (So) — down in call option with strike S, ¢pi (B) — down in call option with strike B, ko (EO) — purchase price
of Exotic outperformance certificate, ko (P) — purchase price of Phoenix certificate.

Source: own calculations

Let’s look at the influence of the given parameters (barrier level B and multiplier m) on the
change of the issue price of EB and P, which is identified by using selected certificates. Our
results indicate positive relationship between the barrier level (variants EO1-EO3-EOS etc. and
P1-P3-P5 etc.) on both certificates price, i.e. the higher the barrier level (closer the actual spot
price So) is, the higher the issue prices are and vice versa. On the other hand, profit from given
certificates declines with the choice of the higher barrier level. Also, there is observed a positive
influence of the multiplier (variants EO1-EO2, EO3-EO4 etc. and P1-P, P3-P4 etc.) on both
certificates price, i.e. the higher the multiplier is, the higher the issue prices and profits/losses
are and vice versa, as it is shown in the Table 2 and the Table 3. All calculations of given
certificates at the barriers (135 to 185 USD) and the multiplier (2 and 3) are shown in the Table
2.

Table 3 Factors affecting the issue price and gain of EO and P certificates

Effect on issue price Effect on certificate’s profit / loss
Factors Factor decrease Factor increase Factor decrease Factor increase
Barrier (B) ! 1 i 1
Leverage (m) ! 0 l 1

Source: own design

The comparison of the profit from designed Exotic outperformance (EO), Phoenix (P) and
linear certificate (LC equals underlying asset UA) on FB with the barrier level 180 USD
depending on FB price performance at the future trade date t of the certificates (if the barrier
level is not (left figure)/ is (right figure) broken during time to maturity) is illustrated in the
Figure 5.
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Figure 5 Profit profile of EO, P and LC certificate with the leverage 2 and 3 if the barrier level (180) is not
reached (left figure) or is reached (right figure)

Based on the comparison of above analysed certificates, the recommendations for the investors,
which variant is the best according to their future expectations of the UA’s price, are given.
Analysed results (Figure 5) indicate that all three types of certificates may generate the
unlimited profit. The certificate’s profitability depends on the achievement of the barrier level
or not. If the FB price does not drop under the barrier level (180 USD) then LC is the best
variant. Others certificates achieve worse results due to initial cost on buying barrier call
options. On the other hand, if the barrier level is reached during time to maturity, P certificates
ensures better results compared to EO certificates. And certificates with higher multiplier are
recommended for investors. The best variant is P4 if FB shares increase above the level of
196.85 USD where the profit is multiplied by 3 compared to LC.
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Figure 6 Profit profile of EB, P and LC certificate with the barrier 180 and 165 USD if the barrier level is
not reached (left figure) or is reached (right figure)
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Finally, the most important role in investor’s choice is given by the selection of investment
certificates based on the appropriate parameters and expectations of the future UA’s price
performance.

These certificates can be applied not only to one but also to several underlying assets. In this
case the certificate’s price is expressed by the weighted average price of the underlying assets
at the time of issue. The creation of given certificates will be the subject of next research.

5 Conclusion

The paper is aimed on the investment certificate’s segment with the proposal of new barrier
outperformance certificates creation using the analytical expression of barrier options. In this
paper we focused on the design of Exotic outperformance and Phoenix certificate.

These certificates are suitable for risky investors in bull markets with multiplier but there is
needed to reached lower barrier in order to activate an option. On the basis of the existing
empirical studies, the scientific problem of our paper was to examine the nature of this
investment certificates creation using portfolio replication method. We demonstrated that the
profit of Exotic outperformance and Phoenix certificates can be replicated by the combination
of a long position in some underlying asset and a long position in (m-1) down-and-in call
options with the strike price equals actual spot price (Exotic outperformance) or barrier level
(Phoenix certificate). Our empirical approach is applied on Facebook shares (FB) and performs
the analysis of their profitability for to the investor at the time of maturity. We proposed Exotic
outperformance and Phoenix certificates with different barrier levels and leverages. The relation
between the certificates price and barrier level or leverage was detected.

Generally, investment certificates are financial derivatives, which involve more complex
structures. This paper has given a new approach integrating the design of the investment
certificates using the option pricing by duplication methods. The main aim was to perform an
analysis of the Exotic outperformance and Phoenix certificates creation through the analytical
expression of the replicated profit profiles. Performed analysis should help to understand the
construction of the given certificates, as well as the influence of the individual factors.

From the methodological aspect, our research can be provided as an inspiration for another
types of the certificates’ creation, for example with using of European options and any
underlying assets, such as stocks, indices, currencies etc.
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Abstract

The aim of the article is a evaluation of the financial condition of enterprises in the construction industry in Poland
based on synthetic measure. The first part of the paper discusses theoretical issues relating to the construction
industry and the construction of synthetic measures. In the second part of the paper, a comparative study of the
financial condition of the construction industry in comparison with the financial condition of the companies in
other industries was presented. This study was carried out on the basis of methods of linear ordering. These
methods are within a multidimensional comparative analysis and, more broadly, taxonomy. In the literature of the
subject, there are many methods proposed for creating synthetic measures; they are the output of Polish statistical
and econometric ideas to a large extent. Usually, there are two groups of methods used for construction of a
synthetic index: model and model-free methods. It is in the presented study that two methods of linear ordering
have been used: one model-free method (standardized sum method) and one model methods (Hellwig's
development pattern method).

Keywords: Financial Condition, Construction Companies, Synthetic Measure, Comparative
Analysis.

JEL Classification: C10, G30, L74

1 Introduction

The construction industry plays an important role in the economy of every country. The
condition of this industry is directly correlated with the condition of enterprises in many other
sectors, such as industry or transportation. Hence, the financial situation of construction
companies has an impact on the condition of other entities. Therefore, it is important to
constantly monitor, analyze and assess the financial health of these companies. This
information is useful not only to construction companies or their contractors, but also to entities
such as banks and insurance companies. It should also concern politicians and officials who are
responsible for supporting the development of the construction industry, among other things.
This is because the changes taking place in this sector affect not only the economic, but also
the social situation of the country.

In principle, the assessment of the financial condition of a company should take into account
factors such as: profitability, financial liquidity, operational efficiency, and indebtedness. The
assessment of these areas is usually carried out using specific financial ratios. However,
individual indicators may give conflicting signals, e.g. liquidity ratios may be satisfactory,
while performance ratios may indicate poor management of current assets. In that case, it is
difficult to clearly assess the financial situation of the company. Therefore, in researching the
financial condition of a company, it is helpful to use linear-ordering methods. They allow to

!Janina Jedrzejczak-Gas, PhD., University of Zielona Géra, Faculty of Economics and Management, Podgdrna 50,
65-246, Zielona Géra, Poland, j.jedrzejczak-gas@wez.uz.zgora.pl
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determine a synthetic measure, which replaces a set of many features of the examined object
with one aggregate variable. In assessing the financial condition of enterprises, the synthetic
measure will replace a set of many financial ratios used to assess areas such as: profitability,
liquidity, efficiency, and indebtedness.

The purpose of this article is to assess the financial condition of construction companies in
Poland using a synthetic measure. This assessment was carried out in relation to other selected
industries. The subject of this research are non-financial enterprises which keep accounting
books or tax books of revenues and expenses, and which employ ten or more people. The time
horizon adopted in the analysis and assessment of the financial condition of these enterprises is
2010-2016. This period is due to the availability of statistical data. This article uses data on the
financial results of enterprises from the studies of the Polish Central Statistical Office (GUS).

This article consists of two sections. The first discusses issues related to the functioning and
development of the construction industry. The second presents the research methods and
results. Two methods of linear ordering were used in the study: non-standard (standardized
score) (Panek 2009) and standard (Hellwig's development pattern model) (Hellwig 1968).

2 The construction industry in Poland

Construction is one of the most important sectors of the Polish economy. There are over
264,000 construction companies currently active in Poland. One in eight enterprises in Poland
IS a construction company. Data analyses over the years show that the number of these
companies is systematically growing. In 2010, there were 233,000 such companies, while in
2016 there were 264,000. In 2016, one of the highest increases in the number of construction
companies in recent years was observed compared to the previous year - by over 8% (Table 1).

When analyzing the structure of enterprises due to their size, it can be noticed that SMEs (micro,
small and medium enterprises) are predominant in the construction sector - 99.9%, of which
96.8% are microenterprises (Table 1).

There were over 873,000 employees hired in construction in 2016, i.e. 9% of the total working
population in the sector of non-financial enterprises. Most jobs in construction are generated by
SMEs (90%), including mainly microenterprises (over 60%). In 2012-2013, construction
recorded a significant decline in employment, which has nevertheless been systematically on
the rise since 2014 (Table 1).

Table 1 Basic data on the construction industry in Poland in 2010-2016
2010 2011 2012 2013 2014 2015 2016

Number of enterprises 233005 | 239221 | 233721 | 223796 | 230301 | 244103 | 264 210
Number of employees 887 698 | 919254 | 870168 | 818310 | 821198 | 841659 | 873583
Share of GVA generated by

construction in GDP (%) 7,5 7,7 7,1 6,6 7,0 7,1 6,2

GVA - construction (previous
year = 100)

Construction and assembly
production (PLN bn)
Construction and assembly
production (previous year = 104,6 111,8 93,7 94,1 105,9 103,7 93,2
100)

104,9 113,5 96,0 95,0 109,0 106,4 91,5

160,9 182,2 170,6 158,0 165,7 171,3 159,5

Source: Own study based on GUS data
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The enterprise industry in Poland generates nearly three quarters of national GDP, with the
share of construction not exceeding 8%. In addition, in 2016 this share was the lowest in the
entire analyzed period. However, the relatively small share of construction in generating GDP
is not synonymous with a low significance factor for this industry. In construction, there is the
so-called multiplier effect involved, meaning that 100 people employed directly in the
construction industry create at least 200 additional jobs (and also initiate production) in other
sectors (BIG InfoMonitor, 2018).

In Poland, the value of construction and assembly production reached a record high of PLN
182.2 billion in 2011, and before 2011 construction was in an upward trend almost continuously
since 1990. After 2011, construction companies reduced their processing capacity, adapting to
the stagnation caused by the outbreak of the global financial crisis, among other factors. In
2016, the value of construction and assembly production was only PLN159.5 billion, with
construction having been the only section of Poland’s economy that experienced a decline in
the value of production as high as 6.8%. The main reason for the downturn in 2016 was a
significant reduction in public-sector orders, largely due to the slowdown in the implementation
of projects co-financed by the European Union from the new financial perspective. As a result,
there was a clear reduction in revenues from sales among construction companies, and
therefore, the financial results of most of them worsened.

3 The financial condition of construction companies inlight of previous
studies

Many authors have studied the financial condition of construction companies. A numberof
articles and analyses assessing the current financial situation of construction companies or
forecasting their financial condition can be found in the literature. Most of them concern
construction companies operating in a selected country or region.

Kangari (1988) argues that construction companies should recognize the possibility of business
failure and the importance of consistently monitoring their financial situation through financial
indicators. Kangari et al. (1992) developed a quantitative model based on financial indicators
to assess the financial condition and survival chances of construction companies in the United
States.

Chan et al. (2005) tried to monitor and assess the financial condition of contractors in the
construction industry the Asian economic turmoil, by using financial ratios together with one
of Altman's distress models.

Chen (2009), based on data from development and construction corporations listed in the
construction sector of the Taiwan Stock Exchange, developed a model for forecasting financial
results of companies.

Shuang et al. (2011) proposed an early warning bankruptcy-possibility prediction model
about China’s construction companies.

In turn, Su (2011) attempted to develop an automatic expert model that provides practitioners
with a forecasting tool to protect against financial risk through the use of derivatives.

Hegazy et al.(2012) developed a model based on key financial performance indicators for UK

construction companies to benchmark and evaluate their business performance at corporate
level.
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Spi¢ka (2014) carried out an evaluation of the financial condition of construction companies
with different payment behavior in the Czech Republic by using company-level data during the
period 2008 — 2012.

Rajasekhar (2017) assessed the financial performance of construction companies in India. He
identified seven indicators that are important for the construction industry. These are: liquidity
factor, activity factor, long-term solvency, efficiency, profitability, asset management,
inventory factors. The results of his research indicate a worsening situation of the construction
industry, the reason for which might be continuous economic crises and stagnation.

The financial condition of construction companies was also the subject of research by many
other authors, including Langford et al. (1993), Hall (1994), Abidali and Harris (1995), Pilateris
and McCabe (2003), Lin (2008).

Summing up, there are many studies worldwide concerning the assessment of the financial
condition of construction companies. The aim of this study is to either develop models that will
support company managers or draw the attention of politicians and officials to the fact that the
construction industry requires taking appropriate actions and developing an effective support

policy.

Interestingly, not many authors in Poland have so far tried to assess or forecast the financial
condition of construction companies. Studies in this area were conducted, among others, Lach
(2008), Wedzki (2005), Kitowski (2013), Jedrzejczak-Gas (2015). In addition, the previously
conducted assessment of the financial condition of construction companies usually consisted in
the evaluation of filtered indices, such as: return on assets (ROA), return on equity (ROE),
current liquidity ratio, and quick liquidity ratio. However, some filtered indices may give
contradictory signals, e.g. liquidity ratios may be satisfactory while profitability ratios are low.
Therefore, in studying the financial condition of enterprises, it is helpful to use multivariate
statistics methods, which allow to determine a synthetic measure that replaces a set of different
indicators with one aggregated variable.

This study is an attempt to fill the gap in research studies on the financial condition of
construction companies in Poland. In the presented study, two methods of linear ordering were
used within the scope of a multivariate comparative analysis.

4 Methods

An analysis and an assessment of the financial condition of construction companies were
carried out using linear-ordering methods within the scope of a multivariate comparative
analysis and, more broadly, taxonomy. In the literature, many methods are proposed for the
creation of synthetic measures, and to a large extent, they are the output of Polish statistical and
econometric thought (including Hellwig, 1968, Bartosiewicz, 1976; Cieslak, 1974; Pluta,
1976). In most cases, two groups of methods are used for designing a synthetic measure:
standard and non-standard. In the presented study, two methods of linear ordering were used:
non-standard (standardized score) (Panek, 2009) and standard (Hellwig's development pattern
model) (Hellwig, 1968).

Linear-ordering methods allow to rank objects from the best to the worst. For example, they

allow to rank countries by their economic development, regions by the innovativeness of their
enterprises (Jedrzejczak-Gas, 2016; Malinowski 2017) and companies by their financial
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condition (Jedrzejczak-Gas, Kuzdowicz, 2016). In this study, the subject of ordering are
industries (sectors), which are ranked by their financial condition.

The first stage in construing a synthetic measure - regardless of the method used - is to
determine the diagnostic variables (x;;) that are used to develop it. Using the substantive criteria
(significance of variables from the point of view of assessing the financial condition of
companies) and formal criteria (availability of statistical data), a total of 14 ratios from four
areas determining the financial condition of companies were adopted (Table 2).

Table 2 Financial ratios — diagnostic variables (x;;)

Area of financial

- Ratio name Calculation method
condition
. . Current ratio current assets/current liabilities
Financial t assets — stocks — short-term inter-period settlements)/current
liquidity Quick ratio (current assets — stocks — shor -term inter-period settlemen s)/curren
liabilities
Return on sales (net profit (loss)/sales revenue) x 100%
Profitability | Return on assets (net profit (loss)/average total assets) x 100%

Return on equity (net profit (loss)/average equity capital) x 100%
Total cost ratio total costs/total revenue

Total assets
turnover ratio
Current assets
turnover ratio
Efficiency Inventory

turnover ratio
Trade receivables
turnover ratio

Trade payables

turnover ratio

total revenue/average total assets

total revenue/average current assets

sales revenue/average stocks

sales revenue/average receivables from deliveries and services

sales revenue/average liabilities from deliveries and services

Debt ratio total liabilities/total assets
Debt structure R N
Debt ratio long-term liabilities/total liabilities
Long;‘t;gn debt long-term liabilities/equity capitals

Source: Own elaboration

The financial ratios presented in Table 2 were calculated for all analyzed years (2010-2016) for
both the construction industry and the other 12 industries subject to examination. Subsequently,
these indicators were statistically verified. First, it was examined whether they had the right
volatility: volatility ratios were calculated and the financial ratios for which the volatility ratio
was lower than 10% were eliminated from further research. Second, an analysis of the Pearson
correlation coefficients was conducted and ratios that were highly correlated with others were
eliminated, i.e. if the correlation coefficient was higher than 0.7, one of the financial ratios was
removed from further research.

Subsequently, the remaining ratios were determined in terms of their features. Some were
stimulus, some nominal, while some were destimulus. The destimulus and nominal ratios were
transformed into stimulants: the former according to Formula (1), while the latter according to
Formulas (2) - (4):

xS = —x. 1)

1 1

xS =0 if x

ij j,nom,

D < Xij < Xj,nom,G (2)
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x.s. =X X.. if Xij > ijnom’G (3)
x.S. =X. —X if Xij < Xj‘nom’D (4)

where:
Xi? - value of j-th financial ratio in i-th industry transformed into a stimulant,

X;; - value of j-th financial ratio in i-th industry,

j=1,2,3,...., m—=number of financial ratios,
1=1,2,3,..., n—number of observations of ratio (number of industries),
X - lower value of nominal range of j-th financial ratio,

j,nom,D

X - upper value of nominal range of j-th financial ratio.

j,nom,G

The next stage was to bring the analyzed ratios to cross-comparability, which is why they were
normalized. In the literature, many proposals for these methods and discussions on the criteria
for their selection can be found (see e.g. Perkal, 1953, Hellwig, 1968; Wesotlowski, 1975;
Bartosiewicz, 1976; Nowak, 1977; Strahl, 1978; Borys, 1978; Grabinski, 1992; Kukuta, 2000,
Lira et al., 2002, Pawetek, 2008, Panek, 2009, Walesiak, 2014). In the present study, the non-
standard method used unitization, according to Formula (5), while the standard method used
standardization, according to Formula (6):

7 = xl-j —minxl-j (5)
Y maxx;; — minx;;
Xy X (6)
Zij = S—

J

where:

z;;- normalized values of j-th financial ratio in i-th industry,
min xij — minimal value of j-thratio,

max Xij— maximal value of j-th ratio,

X; - arithmetic mean of j-th financial ratio,

S, - standard deviation of j-th financial ratio.

The last stage was to calculate the synthetic measure. In the non-standard method, it was
calculated according to Formula (7), while in the standard method according to Formula (8):

1
S = — X1 Zij, (7)

5, -1-9, ©)

0

where:
S;—value of synthetic variable for i-th object,
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m
dif = Z(Zij —Zf)z
=1
ot =

= maxz;; do = d+ 2S;; d and 25, are arithmetic mean and standard deviation of
l
vectord = |df, dF, ..., d;], respectively.

5 Results

It was found, based on the non-standard method, that the construction industry in Poland is
characterized by poor financial health compared to other sectors. In all analyzed years,
construction achieved low synthetic values of the financial condition and ranked between 8™
and 11" out of the 13 analyzed industries in financial health rankings (Table 3).

In line with the non-standard method, construction companies in Poland recorded the worst
situation in 2012-2013, when the synthetic value was the lowest of all analyzed years, ultimately
pushing construction down to positions 111" and 9. In subsequent years (2013-2015), there was
an increase in the synthetic value, meaning an improvement in the financial condition of
construction. It should be noted, however, that an increase in the synthetic value was recorded
by the majority of the industries, which ultimately resulted in construction ranking 9" in 2013,
and 8" in 2014, in the industry ranking.

The highest synthetic value (0.566), and at the same time the highest position in the ranking
(5™, was achieved by the construction industry in 2015. Unfortunately, in 2016, construction
was the only industry that recorded a decline in the synthetic value, i.e. its financial condition
worsened and it ranked 8" in the industry ranking.

In the analyzed period (2010-2016), the synthetic measure for the construction industry had the
average value of 0.510, which made it rank as low as 9™ and confirmed the poor financial health
of construction companies compared to other industries.

Table 3 Synthetic measures of financial condition calculated using the non-standard method and the
position of industries in the 2010-2016 ranking

Industry 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2%
Synthetic measure of financial condition

Industry 0,413 | 0444 | 0370 | 0,427 | 0,370 | 0,329 | 0,445 0,400
Construction 0,509 | 0550 | 0,400 | 0,487 | 0,520 | 0,566 | 0,535 0,510
Trade; repair of motor vehicles 0,521 | 0566 | 0,482 | 0552 | 0,490 | 0,473 | 0,529 0,516
Transportation and storage 0,550 | 0,647 | 0,556 | 0,588 | 0,560 | 0,556 | 0,667 0,589
Accommodation and catering 0,622 | 0594 | 0582 | 0538 | 0544 | 0,601 | 0,695 0,597
Information and communication 0,644 | 0693 | 0608 | 0683 | 0589 | 0596 | 0,664 0,640
Real estate activities 0,412 | 0386 | 0,293 | 0,361 | 0,334 | 0,320 | 0,360 0,352
Professional, scientific and
technical activities 0,402 | 0,255 | 0,484 | 0,434 | 0,449 | 0,369 | 0,445 0,405
Administrative and support service
activities 0,548 | 0593 | 0,553 | 0574 | 0,601| 0504 | 0,561 0,562
Education 0,401 | 0570| 0576 | 0,552 | 0,607 | 0,426 | 0,502 0,519
Human health and social work
activities 0,571 | 0618 | 0,614 | 0,652 | 0,536 | 0,570 | 0,655 0,602
Arts, entertainment and recreation 0,723 | 0,837 | 0,781 | 0,734 | 0,712 | 0,735 | 0,851 0,768
Other service activities 0,470 | 0,503 | 0,425 | 0,440 | 0,506 | 0,542 | 0,629 0,502
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Industry 2010 2011 2012 2013 2014 2015 2016 22%11%
Industry ranking position

Industry 10 11 12 12 12 12 12 1
Construction 8 9 11 9 8 5 8
Trade; repair of motor vehicles 7 8 9 7 10 9 9
Transportation and storage 5 3 6 4 5 6 3
Accommodation and catering 3 5 4 8 6 2 2
Information and communication 2 2 3 2 4 3 4
Real estate activities 11 12 13 13 13 13 13 1
Professional, scientific and
technical activities 12 13 8 11 11 11 11 11
Administrative and support service
activities 6 6 7 5 3 8 7
Education 13 7 5 6 2 10 10
Human health and social work
activities 4 4 2 3 7 4 5
Arts, entertainment and recreation 1 1 1 1 1 1 1
Other service activities 9 10 10 10 9 7 6 10

Source: Own processing (GUS 2011-2017).

Table 4 presents synthetic measures of the financial condition of the analyzed industries, which
were calculated using the standard method. The data presented in this table also shows that
construction companies are characterized by poor financial health compared to other industries.

According to the standard method, the construction industry scored low synthetic values in all
analyzed years, and ranked between 8" and 12™" out of the 13 analyzed industries for financial
condition.

Similar to the non-standard method, the worst financial situation of construction companies was
recorded in 2012-2013, when the synthetic value was the lowest of all analyzed years, which
ultimately made it rank 12" in the industry ranking.

In line with the standard method (similar to the non-standard), the highest synthetic value
throughout the analyzed period was recorded in 2015 (0.226), but it was still not very high
compared to other industries (construction ranked 8").

Analyzing the average value of the synthetic measure, it can be said that it is not particularly
high in the construction industry, at just 0.120. Compared to other industries, construction
ranked as low as10™.

Table 4 Synthetic measures of financial condition calculated using the standard method and the position
of industries in the 2010-2016 ranking

Industry 2010 2011 2012 2013 2014 2015 2016 22%11%
Synthetic measure of financial condition

Industry 0,09 | 0,040]| 0,173] 0,151 | 0,095| 0,097 | 0,151 0,115
Construction 0,100 | 0,070 | 0,053 | 0,09 | 0,135 | 0,226 | 0,161 0,120
Trade; repair of motor vehicles 0,152 | 0,246 | 0,229 | 0,206 | 0,175 | 0,209 | 0,228 0,192
Transportation and storage 0,179 | 0,220 | 0,249 | 0,250 | 0,193 | 0,253 | 0,430 0,253
Accommodation and catering 0,221 | 0,242 | 0,239 | 0,165| 0,249 | 0,243 | 0,387 0,221
Information and communication 0,275 | 0,239 | 0,340 | 0,310 | 0,214 | 0,278 | 0,407 0,295
Real estate activities 0,026 | -0,084 | -0,004 | -0,004 | -0,043 | -0,022 | 0,048 -0,012
Professional, scientific and

technical activities 0,085 | 0,328 | 0,229 | 0,124| 0,116 | 0,201 | 0,189 0,074
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Industry 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2%
Administrative and support service
activities 0,135 | 0,142 | 0,272 | 0,243 | 0,257 | 0,236 | 0,345 0,233
Education 0,072 | 0,173 | 0,355 | 0,256 | 0,301 | 0,188 | 0,205 0,222
Human health and social work
activities 0,160 | 0,233 | 0,342 | 0,348 | 0,206 | 0,277 | 0,430 0,285
Arts, entertainment and recreation 0,282 | 0,497 | 0491 | 0,391 | 0,296 | 0,442 | 0,639 0,434
Other service activities 0,132 | 0,122 | 0,231 | 0,168 | 0,257 | 0,311 | 0,359 0,226

Industry ranking position

Industry 10 11 11 10 12 12 12 11
Construction 9 10 12 12 10 8 11 10
Trade; repair of motor vehicles 6 6 9 7 8 9 8
Transportation and storage 4 4 6 5 7 5 2
Accommodation and catering 3 8 7 9 9 6 5
Information and communication 2 2 4 3 5 3 4
Real estate activities 13 12 13 13 13 13 13
Professional, scientific and
technical activities 11 13 10 11 11 11 10
Administrative and support service
activities 7 7 5 6 3 7 7
Education 12 5 2 4 1 10 9
Human health and social work
activities 5 3 3 2 6 4 3
Arts, entertainment and recreation 1 1 1 1 2 1 1
Other service activities 8 9 8 8 4 2 6

Source: Own processing (GUS 2011-2017).

Summing up, construction companies in 2010-2016 ranked between 8" and 12" out of the 13
industries analyzed, which points to poor financial health of these enterprises. In addition, in
the analyzed period, their position in the industry ranking changed by no more than 1-2spots
(except for 2015 in the non-standard method), which shows that the financial condition of these
companies was rather stable compared to other industries.

6 Conclusion

Analyzing and assessing the financial condition of construction companies allows to identify
changes taking place in this sector. It was found that the construction industry in Poland shows
a poor financial condition compared to other industries.

Two methods of linear ordering were used to assess the financial condition of the industries
(standard and non-standard). They both confirmed that, in 2010-2016, construction was
characterized by poor financial heal thin comparison with other industries, which is confirmed
by its low synthetic values for financial condition and its low position in the industry ranking.
Out of the 13 industries analyzed, construction consistently ranked between 8™and 12

One of the main reasons for the problems of the construction industry is its particular sensitivity
to various types of cycles, related not only to the general economic situation, investments or
seasonality of operations, but also to fluctuations in demand, changes in financing conditions
and the overall situation on the labor market. One should add to this specific factors such as:
changes in economic policy, the initiation and termination of various government programs, or
changes in legal regulations.
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In recent years, the construction industry in Poland has experienced a special kind of cyclical
changes related to the implementation of EU assistance programs that cause either accumulation
of works (with its negative consequences) or subsequent stagnation resulting in suspension of
orders. In addition, the long-lasting bureaucratic procedures - including those related to the
preparation of tenders, their resolution and settlement — pose another serious challenge to the
construction industry.

In subsequent years, this industry will have to confront other adverse changes in the economy.
Currently, the biggest challenges for construction companies are the rising prices of building
materials and raw materials, rising employment costs and rising costs associated with hiring
subcontractors. Many construction companies concluded contracts 12-24 months ago, meaning
that with the current construction and assembly prices (whose increase is much slower than
production costs), these contracts may generate losses. In addition, many construction
companies in Poland already have difficulties in recruiting employees, which further raises
employment costs.
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Cost efficiency versus New cost efficiency under different unit
prices
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Abstract

This paper turns to the topic of “cost efficiency’ in order to show how Data Envelopment Analysis (DEA) can be
used to identify types of inefficiency which can emerge for treatment when information on prices and costs are
known exactly. We compare cost efficiency estimated by traditional DEA model presented by Farrell (1957) and
new cost efficiency model under different unit prices presented by Tone (2002). We show how to make the relevant
calculations and discuss some applications in the banking area. The aim is to make the reader aware of the pros
and cons of both methods and to present the usage of these methods in efficiency evaluation in software R, namely
package ““Benchmarking”.

Keywords: Data Envelopment Analysis, Cost efficiency, Software R.

JEL Classification: C14

1 Introduction

In the literature, there are two principal methods through which to measure cost efficiency
frontier: the parametric approach and the non-parametric approach. These two approaches
differ primarily in the underlying assumptions applied in estimating cost efficient frontiers. The
most commonly employed parametric procedure is the Stochastic Frontier Approach (SFA) as
it allows for the effect of statistical noise to be separated from the effect of inefficiency, thereby
resulting in a stochastic frontier. However, this approach requires a specific functional form
that presupposes the shape of the cost efficiency frontier and assumes a specific probability
distribution for the efficiency level. Additionally, if the assumptions are mis-specified, the
measured cost efficiency will contain errors. The non-parametric approach, commonly referred
to as Data Envelopment Analysis (DEA), avoids this type of specification error because it does
not require a priori assumptions about the analytical form of the cost function or an assumed
probability distribution for efficiency. However, it suffers from one major drawback in that it
does not allow for random errors (e.g. measurement errors, good or bad luck) in the optimization
problem and all deviations from the cost efficiency frontier are measured as inefficiency. As
both parametric and non-parametric approaches have their own merits and limitations and as
the true level of cost efficiency is unknown, the choice of a suitable efficiency estimation
procedure has been quite controversial (Dong et al., 2014). However, in the banking area, some
researchers prefer to use parametric method (e.g. Weill, 2003, Fries and Taci, 2005), while
some researches mainly used the non-parametric approach (e.g. Grigorian and Manole, 2006,
Jimborean and Brack, 2010, Gavurova et al., 2017). We can also find some studies comparing
the results of cost efficiency estimated by both methods simultaneously (e.g. Weill, 2004,
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IrSova, 2009). Most of these studies are based on the application of traditional cost efficiency
frontier. In modern literature, we can also find some studies dealing with the application of a
new cost efficiency function (e.g. Dong et al., 2014), but there are only a few studies dealing
with the application of this method in the condition of Slovak banking (Pancurova and Lydcsa,
2013, Zimkova, 2015).

Technology and cost are the wheels that drive modern enterprises; some enterprises have an
advantage in terms of technology and other in cost. Hence, the management is eager to how and
to what extent their resources are being effectively and efficiently utilized, compared to other
similar enterprises in the same or similar field (Cooper et al., 2007). Regarding this subject,
there are two different situations: one with common unit prices and costs for all Decision
Making Units (DMUSs) and the other with different prices and costs from DMU to DMU. Cost
efficiency evaluates the ability to produce current outputs at minimal cost. The concept of cost
efficiency was first introduced by Farrell (1957) and then developed by Fére, Grosskopf and
Lovell (1985) by using linear programming technologies. In this model, it was assumed that
input prices are the same across all DMUs. However, the common price and cost assumption is
not always valid in actual business and it is demonstrated that efficiency measures based on this
assumption can be misleading. So we decided to present a new cost efficiency related model
introduced by Tone (2002) and compare results obtained by traditional and new cost model.
We would like to present the usage of these methods in efficiency evaluation in software R,
namely package “Benchmarking”.

In this paper, we applied the DEA model under the condition of constant return to scale. To
fulfil the aim of the paper, the structure of the paper is as follow. The second section describes
the methodology. Next, the third section presents the empirical analysis and results. In section
4 we conclude the paper.

2 Methodology

Data Envelopment Analysis (DEA) was first developed by Charnes et al. (1978) under the
constant return to scale assumption and provides a measure of technical efficiency. Following
Farrell (1957), and Fare, Grosskopf and Lovell (1985), a sequence of linear programmes was
applied to construct cost efficiency frontiers and from these, measures of traditional cost
efficiency were calculated. The traditional cost efficiency model assumes that the unit cost of
inputs is identical among DMUs. According to the Pancurova and Lydcsa (2013), to be cost
efficient, the DMU must be both technically efficient (adopting the best practice technology)
and allocative efficient (selecting the optimal mix of inputs to minimize the costs for a given
output).

We define y, as the s x 1 vector of the o-th production unit’s s outputs (r = 1, ..., s), X,, is the
m X 1 vector of its m inputs (i = 1,...,m), Y is the s X n matrix of outputs (n denotes the
number of DMUs, (j = 1, ...,n)), and X is the m x n matrix of inputs. Let us consider we have
prices associated with inputs. Let ¢ = (cy, ..., ¢,,) be the common unit input-price or unit-cost
vector. Then the cost efficiency y* of DMU, is defined as ratio between minimal cost and the
actual cost:

L 1)
V= cx,
Where x;, is an optimal solution of the constant return to scale cost minimization DEA model
defined in the following terms:
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Cost cx* = mincx @)
x,A

Subject to x> XA 3)
Yo < YA 4)
1>0 ®)

The solution to this optimization problem is known to be the point x* where the isocost line is
tangent to the isoquant as shown in Figure 1. This point represents the cost minimizing vector
of input quantities for the evaluated production unit, given the vector of input prices c, and
output levels y,. The isoquant represents all possible combinations of inputs amount (x4, x,)
that are needed to produce the same amount of a single output. The point x is a point in the
interior of the production possibility set representing the activity of a DMU which produces this
same amount of output but with a greater amount of both inputs. To evaluate the performance
of this production unit we can use the customary Farrell measure of radial efficiency. The result
is the measure of technical efficiency which can be calculated as the ratio between the distance
from 0 to X and distance from 0 to x. If the information about the input prices is available, we
can define also isocost line whose slope is given by the ratio of input prices. Isocost line shows
all combinations of inputs which cost the same total amount. The relative distance of X and ¥
refers to allocative efficiency which can bring minimal cost but is connected with the loss of
technical efficiency.

[soquant

Figure 1 Cost minimum
Source: Bogetoft and Otto, 2011

In traditional cost efficiency DEA models, we assume that input prices are the same across all
decision making units. However, actual markets don’t necessarily function under perfect
competition and unit input prices might not be identical across all DMUs. Thus, as pointed out
by Tone (2002) the traditional DEA cost efficiency model doesn’t take account of the fact that
costs can obviously be reduced by reducing the input factor prices. For example, if two
production units have the same inputs and outputs while the unit input prices for one DMU are
twice those of the other DMU, then the total costs of the DMU with the higher unit input prices
will be greater than those of the DMU with the lower unit input prices. However, under the
traditional DEA model, the cost function is homogeneous of degree one in input prices and the
scaling factor cancels out in the cost efficiency ratio and thus, the two DMU will be assigned
the same measure of cost efficiency irrespective of the fact that they have significantly different
input prices. This represents a serious drawback for assessing relative efficiency levels under
the traditional DEA model an is caused by the peculiar structure of the DEA model which
exclusively focuses on the technical efficiency of two DMU and cannot take account of
variations in unit input prices between the DMUSs. Therefore, in order to avoid this shortcoming,
Tone (2002) proposed a new scheme for evaluating cost efficiency under which the production
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technology is homogeneous of degree one in the total costs as distinct from being homogeneous
of degree one in the input prices under the traditional DEA model. This means that under new
DEA model DMUs with different input prices will return different measures of cost efficiency
(Dong et al., 2014).

The new cost efficiency model is based on the definition of another cost-based production
possibility set P, as (Cooper et al., 2007):

P.={(xy) 1x=Xy<Y1A1=0} (6)

= . T
Where X = (%3, ..., X,) With %; = (c1;%y, ..., CmjXm;) Where (j = 1, ...,n). Here we assume
that the matrices X and C are non-negative, and elements of x;; = (c¢;;x;;) (¥(i,))), where

(i=1,..,m)and (j =1,..,n), are denominated in homogeneous units in monetary terms
(e.g. euro). The new cost efficiency y* is defined as (Cooper et al., 2007):

exy (7)

ex,

7 =

Where e € R™ is a row vector with elements being equal to 1, and x; is the optimal solution of
the linear programmes given below:

New Cost ex; = rr_11/1n ex (8)
X,

Subject to x> XA 9)

Yo Y4 (10)

A=0 (11)

In the new cost efficiency model the optimal input mix x; that produces the output y, can be
found independently of the DMU’s current unit price c,, whereas in the traditional cost
efficiency model keeping the unit cost of DMU j fixed at c, we search for optimal input mix x*
for producing output y,. These are fundamental differences between the two models. Using
traditional cost efficiency model we can fail to recognize the existence of other cheaper input
mixes. We can demonstrate this with a simple example involving three DMUs A, B and C with
each using two inputs (x,, x,) to produce one output (y) along with input costs (c,,c,). The
data and the resulting measurement are exhibited in Table 1.

For DMUs A, B and C, the traditional cost model gives the same efficiency score y* = 1. As
they used the same amount of inputs to produce the same amount of output we can consider
them as technical efficient. The traditional cost model assumes that the unit cost of inputs is
identical among, so don’t take into account the actual prices of production units.

Table 1 Comparison of traditional and new cost efficiency

X1 Xy (o) Cy y X1 Xy e, e, |Costy™|Costy*
A 10 10 10 10 1 100 100 1 1 1.00 | 0.10
B 10 10 1 1 1 10 10 1 1 1.00 | 1.00
|C 10 10 1 10 1 10 100 1 1 1.00 | 0.18

Source: Prepared by author according to (Cooper et al., 2007)

The new scheme devised as in Tone (2002) distinguishes DMU A from DMU B and DMU C
by according them different cost efficiency scores. This is due to the difference in their unit
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costs. Moreover, DMU B is judged as cost efficient y; = 1. We can also see the drop in DMU
A from 1 (y;) to 0.1 (y;) and in case of DMU C from 1 (y;) to 0.18 (yz). This drop in DMU
A’s and DMU C’s performance is explained by their higher cost structure. We can see that
DMU A uses 10 units of input 1 with a price of 10 price units per one unit and 10 units of input
2 with a price of 10 price units per one unit. It means that for production of the same amount of
outputs DMU A must incur a cost equal to 200 price units. In case of DMU B, we can see that
it uses 10 units of input 1 with a price of 1 price unit per one unit and 10 units of input 2 with a
price of 1 price unit per one unit, which generates total cost equal to 20 price units. The last
one, DMU C uses 10 units of input 1 with a price of 1 price unit per one unit and 10 units of
input 2 with a price of 10 price units per one unit, which generates total cost equal to 110 price
units. It indicates, that all DMUSs use the same amount of inputs to produce the same amount of
outputs, but when we take into account different unit prices, we can see, that the total costs of
production units are different, therefore we could not consider them as the same cost efficient.

3 Hlustrative example

In this part of our paper we try to illustrate the application of traditional and new cost DEA
model in the banking area. Results of the above formulated models are illustrated on efficiency
evaluation of 9 commercial banks on the Slovak financial market. It is rather an illustrative
example than a serious case study even through the data set used in the example has a real
background. The data are taken from the public financial statements of commercial banks for
the year 2015.

Practical calculation of cost and new cost efficiency is realized using the software R. R is a free
software environment for statistical computing and graphics. It compiles and runs on a wide
variety of UNIX platforms, Windows and MacOS and can be downloaded on the web page:
http://www.r-project.org/. R is very much a vehicle for newly developing methods of interactive
data analysis. It is developing fast and has been extended by a large collection of packages.
However, most programs written in R are essentially ephemeral, written for a single piece of
data analysis. (www.r-project.org). One of the packages is a package ,,Benchmarking”,
prepared by Bogetoft and Otto (2013). Bogetoft and Otto (2010) in their work used software R
for calculating efficiency not only for DEA models but also for SFA models. The package
»Benchmarking” contains methods to estimate technologies and measure efficiency using DEA
while supporting different technology assumptions (Free disposability hull, VVariable return to
scale, Constant return to scale, Decreasing return to scale, Increasing return to scale), and using
different efficiency measures (Input based, Output based, Hyperbolic graph, Additive
efficiency, Super efficiency, Directional approach). The methods can solve not only standard
models, but also many other model variants, and they can be modified to solve new models.

We will illustrate using cost DEA models under the assumption of a constant return to scale,
measuring of cost and new cost efficiency of commercial banks. This simple example involves
9 observations on banks which use two inputs (x1 and x2) to produce one output (y). Let denotes
c1 the price of input xi, c2 the price of input x2. The following inputs, output, prices of inputs
are taken into account. We report data set of these variables in Table 2.

e Inputs: Total deposits in EUR (x1), Total number of employees (x2).

e Output: Total loans in EUR (y).

e Input prices: The price of deposits (c1) in EUR - can be calculated as the ratio of total
interest expenses to total deposits, the price of labour (c2) in EUR — can be calculated as the
ratio of personnel expenses to number of employees.
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Table 2 Data set - variables used for efficiency measurement

Total deposits | Number of | Price of Price of Total loans
employees | deposits labor

X1 X3 ‘1 Co y e |e
CSOB, a.s. 5252 134 000, 2136 0.00677 30517.32] 4502454000 1 1
OTP Banka Slovensko, a.s. 1 247 796 000 662 0.01108 26421.45 1271311000 1 1
PoStova banka, a.s. 3532 287 000, 841] 0.01057] 33881.09 2019866000 1 1
Prima banka Slovensko, a.s. 1732199 000 693 0.01217] 2456854 1619163000 1 1
Privatbanka, a.s. 513 400 000 166 0.01453 38096.39 258147000 1 1
Sberbank Slovensko, a.s. 1 466 992 000 658 0.01481] 34708.21 1351801000 1 1
Slovenska sporitelTia, a.s. 11 062 984 000 3831 0.00512] 30561.21] 9536299000 1 1
Tatra banka, a.s. 8918 023 000, 3477 0.00397] 29884.960 8084517000 1 1
\VSeobecnd Uverova banka, 11
a.s. 8 954 486 000, 3469 0.00771 29396.66] 8 732192 000

Source: Prepared by author

To solve the traditional cost minimization problem using R, we first load the data from MS
Excel file (example.csv) that must be saved in CSV (Comma-separated values) format. The next
step requires the solution of the cost minimisation DEA model, using the procedure cost.opt
from the Benchmarking package. This command estimates the optimal input vector (xopti) that
minimizes cost in the context of a DEA technology. The part of the command is to define which
variables will act as inputs (the matrix of inputs, x), outputs (the matrix of outputs, y), input
prices (as a matrix, ¢) and used technology (variable return to scale “crs”) of the applied model.

m
To calculate traditional cost efficiency, we have to find the actual costs (cobs = Zciq + X, ) and
i=1

m
the optimal costs (copt :Zciq . xi’; ), and then we divide the optimal costs by the actual costs.
i=1

This is calculated in R by using the inner product %*%, or matrix multiplication where the
function t is matrix transposed. For calculation of traditional cost efficiency, it is necessary to
select data from diagonals of formed matrices (cobsl; coptl). By dividing these values, we
obtain traditional cost efficiency (ce) of evaluated banks. The process of calculation of
traditional cost efficiency by using R can be entered via the following commands:

example = read.csv2(example_bank.csv')

x = with(example, cbind(x1,x2))
y = with(example, cbind(yl))
c = with(example, cbind(cl,c2))

xopti = cost.opt(x,y,c, RTS="crs")
cobs = x %*% t(c)

copt = xopti$xopt %*% t(c)

coptl = diag(copt)

cobsl = diag(cobs)

ce = coptl/cobsl
print(cbind(*'ce"=c(ce)), digits=4)

By multiplying the total deposits (x1) and a number of employees (x2) with their respective unit
costs (c1, C2), we obtain new input data set (xn) which can be used to calculate new cost
efficiency. By switching original input prices directly to the new input, the price data does not
enter the new model but is replaced by the row vector with elements being equal to 1 (es, €2).
This new data set is used in the process of cost minimisation DEA model, using the procedure
cost.opt. To calculate new cost efficiency, we also have to find the actual costs (cobsn) and the
optimal costs (coptn), and then we divide the optimal costs by the actual costs. By dividing
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values from diagonals of matrices (cobsln; coptln), we obtain new cost efficiency (cen) of
evaluated banks. The process of calculation of new cost efficiency by using R can be entered
via the following commands:

examplen = read.csv2(“'example_bank.csv')
xn = with(examplen, cbind(xl*cl,x2*c2))
y = with(examplen, cbind(yl))

cn = with(examplen, cbind(el,e2))
xnoptin = cost.opt(xn,y,cn, RTS="crs")
cobsn = xn %*% t(cn)

coptn = xnoptin$xopt %*% t(cn)

coptln = diag(coptn)

cobsln = diag(cobsn)

cen = coptln/cobsln
print(cbind("'cen"=c(cen)), digits=4)

The results and comparison of presented models for all banks are included in Table 3. All the
results are given by models under the assumption of a constant return to scale.

Table 3 Cost efficiency scores given by DEA models

Cost y* Costy*®
CSOB, a.s. 0.8521 0.7567
OTP Banka Slovensko, a.s. 0.8874 0.6873
Postova banka, a.s. 0.7456 0.5195
Prima banka Slovensko, a.s. 0.9450 0.7194
Privatbanka, a.s. 0.5625 0.3171
Sberbank Slovensko, a.s. 0.8789 0.5136
Slovenska sporitelfia, a.s. 0.9547 0.9296
Tatra banka, a.s. 0.9251 1.0000
\/$eobecna Uverova banka, a.s. 1.0000 0.8646

Source: Prepared by author

The results of traditional cost model (y*) are presented in the second column. As can we see
only one bank, VUB, a.s., is marked as cost efficient. The reason why this bank is marked as
efficient is, that this bank is able to use its input in the maximal possible way. When we look at
the inputs of VUB and compare them for example with Tatra banka a.s., we can see that
approximately the same amount of inputs is used to generate a higher level of output. As we
know the advantage of traditional cost efficiency model is that it assumes that the unit cost of
inputs are identical among all banks and doesn’t take into the account the actual input prices.
But when we take into the account also the information about the actual input prices and use
them in new cost DEA model we can calculate new cost efficiency (y*) presented in the third
column. Under this model, VUB is not marked as efficient yet. We can see that as efficient is
marked Tatra banka. The reason is, that Tatra banka has a lower price of the deposit. Compared
to VUB, the price of deposit was approximately twice as higher as in the case of Tatra banka.
This leads to the situation that Tatra banka costs are lower compared to VUB.

The highest new cost efficiency score, the ability to produce current outputs at minimal costs,
is proved in the cases of the largest banks on the market because these banks are able to gain
their inputs at minimal prices. In the traditional model, the higher efficiency score is also
obtained by smaller banks which are able to use a minimal level of inputs to produce
approximately level of outputs. But these banks are no able to obtain a lower value of input
prices. As they don’t have such a strong position when acquiring clients must accept resources
at a higher price.
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4 Conclusion

The original contribution of the paper is an illustrative application of the traditional Farrell
approach of DEA as well as a new approach by Tone with the aim to evaluate the cost efficiency
of the Slovak commercial banks. From the gained results it comes out that, in the case of the
traditional approach, which assumes that prices of inputs are exogenously given, transformation
of human sources and deposits into loans was successfully achieved by one bank, namely VUB.
In the case that prices of inputs are added, transformation of human sources and deposits into
loans was successfully achieved by one bank, namely Tatra banka. As could be seen it is very
important to take into account real information about the input prices. This can lead to the better
results of cost efficiency compared to traditional DEA model which assumes that the unit cost
of inputs are identical among all banks. We hope that new scheme for evaluating cost efficiency
is free from such shortcomings and would contribute to fathom the true level of cost efficiency.
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Abstract

Final demand of information technologies is an issue of manifold perspectives within the topic of Global Value
Chains. Paper takes advantage of the global and local perspective that global value chains offer. Global
perspective is focused on input-output analysis, whereas local one was intrigued by customer relations
management (CRM). Both parts discuss information technologies either in their use or in their demand and
provision. In the realm of strategies both i.e. global and local perspective is useful. One of main outcomes is
noticing a few particularities in final demand of only one industry in Slovak Republic that is mainly focusing on
automotive production in its economy. When pointing out CRM importance and challenges that it encompasses, it
is obvious that this sector has got a potential for development and changing other industries subsequently.

Keywords: Customer Related Management, Global VValue Chain

JEL Classification: E19, 011, 014

1 Introduction

In general, information technologies are becoming prevalent and abundant and used across all
activities in economy. Rather little attention was given to its impacts. (Egan, 2008; Klein,
Duggal, & Saltzman, 2004; Koesler, Swales, & Turner, 2016). Special focus is given to
electricity consumption and environmental issues (Hertwich & Peters, 2009; Mach, Weinzettel,
& Séasny, 2018; Samson & Kol'vekova, 2009) and some authors focus on adverse effects that
may be linked to information technology use or misuse (Mikhaylina, Palas¢akova, & Zlobin,
2017).

In order to understand better why there is some connection between Customer Related
Management (CRM) and Input-Output Analysis (I0OA) one can point out the Six Dimensions
of Global Value Chains (GVVC) Analysis that has two elements. One element is Global referring
to top-down approach and the other is Local element referring to bottom-up approach (Gereffi
& Fernandez-Stark, 2016). The first one comprises: Input-output structure of a GVC,
Geographic scope, Governance structure and latter one: Upgrading, Local institutional context,
Industry stakeholders. While upgrading includes a use of information technologies as well as
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distribution, marketing and management that is one of the fruits of GVC. This very fact gave
an inspiration for organizing the paper in two perspectives: (1) global, (2) local.

In this broad context the paper's goal is to provide relevant empirical data on final use in the
Information technologies industry for Slovak republic. Subsequently, a co-authorship allowed
to extend the topic for another standpoint on CRM behold in Ukraine.

2 Final demand and use in top down and bottom-up perspective

As referred before there exist top down and bottom-up perspective on Global Value Chains
(GVC). In order to find GVC one has to apply an IOA, where the Leontief inverse matrix is
crucial for identification of the production efficiency. This production efficiency starts from
companies, where all employees have to team up for this goal in any kind production process.
Also for this reason there are two parts of analysis in the paper: (1) one is a Slovak perspective
on final demand; (2) the other — Ukrainian perspective describes rather practical use of
technologies by companies in terms of CRM.

In following text there is an emphasis put on final demand that creates substantial part of IOA
as can be seen from formula (1). Z represents the value of purchases of industry i output by
industry j and there is an vector of total industry outputs x and finally the fj is industry j's sales
to final demand (Miller & Blair, 1985, p. 185). The same is expressed in matrix form of second
(2) formula.

X;=Zp+...+2,+f, Q)
x=Zi+f 2

Following this, paper focuses on final demand f, moreover only in one industry that is linked
with technologies to certain extant. This is industry number 37 in classification of Input-Output
industries, which is to be found under number 64 in International Standard Industrial
Classification - ISIC (Yamano & Ahmad, 2006a). This was a cause for the view of the paper to
be quite narrowed, but detailed for Slovak Republic in 2011.

2.1 Slovak perspective of final demand — top down perspective

Final demand focuses on commodities of each of the sector, in ICIO there are 48 industries
covered by statistics. Final demand has got its components, however only 10 countries report
on them separately according to (Yamano & Ahmad, 2006b) . Final demand data were found
in (Yamano & Ahmad, 2006b) data of OECD Inter-country 1-O Database 2016 - ICIO. The
industry classification of the database (2006 and 2002 editions) is based on the ISIC Rev. 3
systems, meaning that it is compatible with the OECD and its structural analysis (STAN)
industry database.

The structure of data allows a solid knowledge for examining the final demand of particular
industries. As seen in Figure 1, the linkage of final demand exists with Czech Republic (55.931
Mil. USD), Italy (12.034 Mil. USD) and Austria (9.203 Mil. USD), to name but a few. First
one to mention should have been Slovakia itself for providing 1 481.194 Mil. USD of the
production to final demand. Russian Federation is responsible for amount of 0.561 Mil. USD
and is followed by countries: Spain, Netherland, France, Sweden, China and so forth. In Figure
2 there are more details visible after excluding Slovak Republic contribution to the final
demand.
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Final Demand proportions of top cooperating countries
in Post and telecommunications sector in Slovakia in 2011 (Mill.USD)
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Figure 1 Focus on Post and telecommunications sector final demand contribution with Slovak Republic
(at basic prices)
Source: own elaboration based on STAN database 2018, available at http://oe.cd/icio/. Copyright 2016 by
OECD, STAN database.
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Figure 2 Focus on Post and telecommunications sector final demand contribution without Slovak
Republic (at basic prices)
Source: own elaboration based on STAN database 2018, available at http://oe.cd/icio/. Copyright 2016 by
OECD, STAN database.

It is not only a final user, who is to blame for failure of information technology's devices, both
supplier and purchaser can be fault equally, also when using Customer Related Management
(CRM) systems (Reicher, Komaromi, & Szeghegyi, 2015) that is discussed further.

2.2 Bottom-up approach: Ukrainian perspective of Costumers Relation System - CRM

Swift development and effective business in Ukraine becomes impossible without the
introduction of modern information technologies (IT). These ensure the integration and
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connection of enterprises with the external environment, improve the quality of services,
transfer of large amounts of information, increase the speed of service and efficiency of
activities, the ability to take into account the needs of each individual client. Marketing
development is characterized by the emergence of a concept of partnership relations, and the
functionality of CRM-systems is no longer sufficient to support effectively the management of
relations of this type. Correctly chosen approach to automation of relations towards clients is a
prerequisite for effective work of an enterprise and for increasing its competitiveness. In this
regard, studying the issue of the effectiveness in business management with the implementation
of information and communication technologies is relevant and required.

A study of the progress of the world's leaders and national experience in the realm of managing
effectiveness in business processes would make sense in the context of the state policy
regarding informatization of the economy in European countries. In the conditions of global
networking of the production process, production is increasingly moving from highly
developed countries to developing countries. Expansion of global value chains creates powerful
challenges for transition economies, which requires an appropriate correction or changes of
economic policy. Current stage of economic development, changes are implemented by means
of modifying the existing state of relations. In the transformation context of economic relations,
the effective use of information technology becomes one of the most important factors for
survival of enterprises. In the conditions of fierce competition, the introduction of information
technologies contributes to an increase in profitability of a modern enterprise that subsequently
also leads to the improvement of the business development in general.

Significant contributions have been made in research of problems and prospects of customer
relations and the effectiveness of their management through the use of information
technologies, such as: (Beglarashivili, 2012; Guzhva, 2001; Kryuchkova, 2010; Lyshinska,
2015; Matviyiv, 2010; Orlikovsky, 2014; Sharapa, 2009; Sheremet, 2014; Zaharchenko, 2012)
and others. Researchers explained theoretical and applied aspects of the experience of
implementing automated information technologies for successful management of customer
relationships. It should be noted that most authors do not consider advantages and disadvantages
of existing modern information technologies, peculiarities and specifics of their implementation
in activities of enterprises. There is missing systematization and comparison of problems
regarding implementation of information technologies in the enterprise in general.

Problems of effective relationship management with potential clients and assessing the
effectiveness of the implementation of information technology remains insufficiently
developed by scholars and needs further research. Moreover, in Ukraine these issues are not
favoured for investigation. It is rather issues such as using information technologies as means
of increasing the enterprises efficiency.

In the scope of the paper’s purpose is to structure best practices in the effective management of
customer relationships, approaches that are determining the value of partnerships; enhanced by
theoretical frameworks of building CRM-systems; generalization of software characteristics
used in modern enterprises; formulation of the feasibility method for the sake of implementing
information technologies as a direction of the enterprise optimization.

Marketing of relationships (marketing of partnering relationships - MPR) is a broad concept
with "absolutely elastic” (Egan, 2008, p. 10) boundaries. Due to the fact that many academics
and practitioners have diverged opinions abut this concept it is complicated to develop a single
universally accepted approach. On the other hand, this divergence allows us to explore the
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concept in all depths and diversity inherent in it (Mikhaylina et al., 2017). Strengthening the
globalization processes of industries has contributed to the growth of the role of international
unions, integrating themselves in order to reduce the cost of production, reducing transaction
costs and creating competitive end products.

In recent scientific literature, three different ways of describing the organization of partnerships
in modern enterprises can be found. Over the last few years, the role of global value chains has
grown significantly in world trade, bringing together manufacturers, suppliers and consumers
around the world. First, using three levels as shown in Table 1, (Vash, 2002, p. 14).

Table 1 Three levels of organization of partnership relations at modern enterp

Characteristics Level 1 Level 2 Level 3
Main connection Financial Social Structural
Degree of |'nd|V|duaI Low Moderate From moderate to high
service

Potential support of

competitive advantage Low Moderate High

Source: adapted from (Vash, 2002, p. 115)

In this case, the organization of partnering relations is represented by three levels, which is
passed by the partner / consumer in the process of formation and maintenance of mutually
beneficial relations with the company. At first, the interest of stakeholders is based only on
financial benefits. Over time, partnerships between companies increase the social link, that is,
commitment to the company, loyalty, which leads to the individualization of customer / partner
services and allows the company to rely on its cooperation in the future.

Partnering relationships with customers lead to a common goal, which guarantees a closer
relationship than just cooperation. CRM-systems are based on four components that partially
allow achieving improvement in customer relationships.

1. Marketing Automation (MA) — is a system that automates marketing operations, simplifies
information processes, allows you to plan marketing and analyze the results effectively;

2. Sales Force Automation (SFA) — is a system for automatization of trading agents, which
allows you to predict and analyze sales, compile accounts, take profit and losses into
account, and automatically prepare commercial offers;

3. Customer Service & Support (CSS) —is a system of automation of customer support and
customer service, which includes: monitoring of the orders passage; means of customer
service control; knowledge base of typical problems associated with the use of goods
(services), the means of their solutions

4. Quality Management (QM) — is a system for maintaining the quality of goods and services.

In the scope of the global market development recent trends indicate the following decisive
factors in the competition for the future: the speed of expanding the functionality of the
Enterprise resource planning (ERP) system and adapting it to the needs of the client; speed of
system implementation; the quality of work on expanding capabilities, adaptation and
implementation of ERP-system; the abilities of manufacturers to provide integration in their
Enterprise resource planning - ERP, CRM, Supply Chain Management - SCM and e-commerce
systems. The analyzed software is presented in Table 2.
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Table 2 General characteristics of the software used in modern enterprises

Standard Short characteristics
A standard based on the use of XML, focused solely on the
RosettaNet integration of supply chains of industrial companies (B2B) of
related industries (vertical standard).
Open Applications An important function of OAG is the ability to add individual
Group business applications without replacing the whole complex after the

introduction of OAG
BizTalk Framework Developed to support the creation and maintenance of XML data
schemes that provide integration of e-business applications.
Open-EDI Reference | Uses the operating level of business representation that takes into
Model account the semantics of data in transactions and the associated data
exchange, as well as the rules for conducting transactions.
Source: own

Other example is the rental market that is developing rapidly through the Internet of various
ASP software (Application Service Providing / Provision). ASP is the technology of using
information technology elements on a rental basis (do not be confused with Active Server Pages
(ASP) - Microsoft technology for Windows systems, which allows you to create dynamic Web

pages).

A return to an increasing interest in ASP was inspired by: (1) the final formation of the
consumer market and the adoption of the paradigm of overall cooperation in terms of creating
cost chains, (2) the development of outsourcing and customer relationship management
systems. ASP constitutes the part of business management systems in the European Union as
shown in Table 3.

For a modern enterprise in the international market, we propose use of the data warehouse
concept, where the data warehouse performs functions necessary for the preliminary
preparation and storage of data for the Decision Support System (DSS). All this data is collected
from the enterprise management system or the enterprise's database itself. Usually in the
process of implementing CRM-systems there is a need to overcome resistance to change, to re-
engineering business processes, to selection of large arrays of customer information and
selection of automation technologies (Ackoff, 1967).

Table 3 The most common ASPs as customer relationship management solutions in the USA and the UK

Solution Functionality
SAP (mySAP), People | Corporate Information Systems (CRP) for integrated automation of
Soft, Lawson management of business processes of companies that are part of the

package "Logistics".
Siebel, Sales Logix |CRM-class systems. Automation of client relationship management

(customers)
MS CRM, MS Microsoft's line of solutions. Comprehensive (integrated) ASP
Exchange, MS SQL solutions based on the products of the same manufacturer

Server, MBS

Data Center, Data Centers and data warehouse for the sharing usage of suppliers and

Warehouse, Call Center | consumers of goods and services, call centers to work with orders
and customer requests

Source: adapted from (Use of corporate information systems in the planning, accounting and
analysis of joint stock companies, 2011, p. 166)
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Based on the analyzed data, we can build a mechanism for automated customer relationship
management, aimed at understanding how to make a positive contribution for achieving goals
of the enterprise through causal relationships. Also in this way one can identify the benefits of
IT implementation as well as the associated costs. Many studies (Ackoff, 1967; Egan, 2008;
Guzhva, 2001; Maksimov, 1999; Sharapa, 2009; Vash, 2002) focus on generic performance
rates as an indicator of the contribution of IT to success of enterprises, for example, an increase
in market share, turnover or profit.

After conducting appropriate diagnostic procedures, one obtains results upon which one can
present the model, the mechanism of IT implementation in enterprises for managing customer
relationships. Figure 3 shows how this mechanism works. The mechanism begins with setting
the purpose of the enterprise, which specifies the goal of automation (T. V. Yanchuk, 2015;
T.V. Yanchuk, 2017).

The next step in this mechanism is to take into account the principles of the enterprise, which
include the principles of cost-effectiveness, compatibility, regularity, flexibility, control and
protection. When managing the relationship with customers, it is necessary to evaluate them.
There are several methods of evaluation: investment, quantitative and qualitative analyses.

This mechanism continues by creating a common system of actions in order to determine
allowable deviations from the plan, and to evaluate the project's effectiveness. During the whole
mechanism, it is necessary to take into account the leverage, such as: organizational, financial-
economic, informational, technical and technological. The basis of using the mechanism of
customer relationship at modern enterprises is to optimize the activity and increase the
efficiency of the enterprise as a whole.

Ensuring the effectiveness of business processes is one of the main tasks of any enterprise. In
era of shared economy and its features, the implementation of this task is influenced by several
external and internal factors that contribute to increasing costs and reducing revenue in the
enterprise. Taking into account the importance of ensuring efficiency for enterprises, there is a
need to refine, systematize the basic principles and methods of managing the efficiency of the
enterprise. The cost-benefits ratio is one of the proper ways to analyse the practical experience
of implementing IT for the management of relationships that is considered to be generally
accepted approach to the interpretation of efficiency (Maksimov, 1999; "Salesforce Names Bret
Taylor President and Chief Product Officer and Names Alex Dayon President and Chief
Strategy Officer,” 2017). However, it is a mistake to focus only on the assessment of this
indicator, because measuring the effectiveness of the implementation of information
technologies is somewhat limited in this approach. Because the impact of information
technology on the profitability of an enterprise is mediated by improving the management of
business processes of the enterprise, increasing the competence of employees and customer
satisfaction (T.V. Yanchuk, 2017).

139



Influence of environmental factors

I
I The purpose of automation of management of relations with clients
1| Bringing the enterprise into line with the needs of | Ensuring a more rational and optimal [7|  Formation of positive public opinion
I the population groups distribution of goods (services) regarding goods and enterprises in
general
I B
I Principles of relationship management
: Cost-effectiveness || compatibility Regularity Flexibility Control Protection
I The system of indicators and criteria for evaluating the informatization and automation of the enterprise
I =
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Figure 3. Model of the mechanism of automation of the relationship between the enterprise and its customers
Source: own
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3 Conclusion

Paper was describing both global and local perspectives of Global Value Chains. The issue was
approached from broad context of economy with respect to the information technologies that are
an overlapping linkage towards suppliers and purchasers in all industries. Information technologies
was a lens that provided a close-up especially in Slovak Republic in 2011. There was no surprise
to find the main contributing countries to be Czech Republic, Italy and Austria as the closes
neighbours in geographical sense.

One of main outcomes is noticing a few particularities in final demand of only one industry in
Slovak Republic that is mainly focusing on automotive production in its economy. By pointing out
CRM importance and challenges that it encompasses, it is obvious that this sector has got a
potential for development and changing other industries subsequently.

As for the information technology use in enterprises the Ukrainian perspective provided many
recommendations that can serve as inspiration for further studies. Its main conclusion could be
summarized as follows. Modern information systems (ISs) should be Web-oriented, which means
that all ERP-system modules should have Internet-orientation, should support integration with e-
business applications, further diversification of ERP-systems development and division of labor,
and globalization of business development. Mechanism of automation of customer relationship
management and practice gives enterprise an opportunity to develop an algorithm for creation of a
holistic, interdependent system of normative, informational and instrumental means for solving
problems. As a result of CRM it is possible to achieve the information-analytical management of
the department with all departments in the enterprise. Implementation of the automated system will
help entrepreneurs navigate the world of information services, solve the issues of packaging the
information base of the enterprise and increase the efficiency of the use of information resources
in the management of relationships with customers. However, in itself, information technology can
not be the only tool in achieving the goals set. It is necessary to consider all the resources that will
be used for the effective operation of the information system. Company executives have to pay
close attention to improving marketing research with the use of various software tools that are
pretty much in the information market.
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The situation of men and women in the labor market in Poland
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Abstract

In recent years, one may observe an increase in the labor market participation of women. The reasons must be
sought in the processes of transformation of the traditional society into the industrial one, which is characterized
by an increase in the percentage of people employed, including women and an increase in the level of their
education, changes in the value system, where women’s economic work has become an essential value for them.
The diversity of the economic activity of men and women generates changes in the functioning of the labor market
and family. The objective of the considerations presented in the paper has been to identify different determinants
affecting the economic activity of men and women in years 2014-2016. There has been shown the unemployment
rate, which reached a historically low level, which is probably the right moment for the government to focus on
people who not only do not work but even do not look for work. In here, there has been formulated the hypothesis
that gender may significantly influence their economic activity. The applied research methods have been based on
the literature studies and the statistical data by GUS (Central Statistical Office), PARP (Polish Agency for
Enterprise Development), Eurostat, the Ministry of Family, Labor and Social Policy and other studies.

Keywords: Labor Market, Economic Activity, Unemployment Rate, Remuneration,
Employment Rate

JEL Classification: J24

1. Introduction

In Poland, like in other European countries, the situation of women in the labor market differs
from the economic situation of men. (http://praca.interia.pl/news-kobiety-i-mezczyzni-na-
rynku-pracy) Women often work in other professions and industries than men and have
different remuneration and working time. This diversity is also conditioned by other
characteristics such as education, involvement in family life or even expectations of life. One
of the essential reasons for these differences are historical grounds where the women’s right to
work professionally did not use to be so obvious as it is now. (Kobiety i mezczyzni na rynku
pracy, 2017, pp. 2-3)

The objective of the paper has been to identify different determinants affecting the economic
activity of men and women in years 2014-2016. There has been shown the unemployment rate,
which reached a historically low level, which is probably the right moment for the government
to focus on people who not only do not work but even do not look for work. Referring to the
issue of the analysis of the economic activity of men and women in the paper was determined
by the fact that this activity occupies a particular position in the processes of human resources
management and is a very important factor influencing the level, the style of life of many
people. The applied research methods have been based on the literature studies and the

! Sylwia Kowalska, PhD, Eng, Czestochowa University of Technology, Faculty of Management, Institute of
Finance, Banking and Accounting, ul. Armii Krajowe 19b, 42 -200, Czestochowa, Polska,
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statistical data by GUS (Central Statistical Office), PARP (Polish Agency for Enterprise
Development), Eurostat, the Ministry of Family, Labor and Social Policy and other studies.

2. Economic activity of the population

An important factor of the development of Poland is the economic activity of the population, in
particular, the changes in gainful employment and employment structure. This activity is
identified with the performance or readiness to perform work in exchange for the equivalent in
the form of wage or a non-wage form. (Kotlorz, 2007, p. 12) The study of the economic activity
allows the identification of three groups characterizing the labor market: the employed, the
unemployed and the economically inactive (Badanie Aktywno$ci Ekonomicznej Ludnosci jako
podstawa modernizacji statystyki pracy, 2017, p. 15) One of the most commonly used indicators
of the activity of the population is economic activity expressed by the proportion of the
population working or searching for work. Economic activity is affected by demographic, social
and economic factors; including age, gender, education, place of residence and local labor
market. (Witkowski, 2017, p. 15)

Economic activity rate expresses the share of economically active people (total or a specific
group) in the number of the population aged 15 and over (total or a specific group).
(Wspotczynnik aktywnosci zawodowej http://rynekpracy.org) When analyzing Table 1 it can
be seen that in years 2014-2017 the women’s economic activity rate (total) slightly increased
and in 2017 it amounted to 48.4%; also for men, the rate increased to the level of 65.2% in
2017. When comparing those data it can be clearly noted that all the time there was a difference
between women and men amounting to about 17%. In turn, when analyzing the economic
activity of working-age men and women it can be clearly seen that the difference remained,
although it was at a slightly lower level of 11%. The reasons should be sought in the fact that,
among the society, the traditional family model is still active, although it is slowly becoming to
change.

Table 1 Economic activity rate by gender in Poland in years 2014-2017

Years Total Working-age
women | men women | men
%
2014 48.5 64.7 70.3 78.3
2015 48.4 64.6 70.3 78.8
2016 48.3 64.8 70.6 79.4
2017 48.4 65.2 71.1 80.2

Source: Aktywnos¢ ekonomiczna ludnosci Polski, 2018, p. 30,35

Both in the case of men and women, age significantly affects the economic activity of those
people. (Czapinski, Panek, 2009, p. 119) According to Table 2, the largest probability of
economic activity is among people aged 35-44 whereas later it falls down. In addition to that,
it could be observed that, for working-age women, the rate increased by 0.8% in the surveyed
years and, for men, by 1.9%; the men’s economic activity was higher than the women’s
economic activity, which was indirectly associated with the established pattern of the traditional
family.
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Table 2 Economic activity rate by age in Poland in years 2014-2017

Years Economic activity rate
Total | 15- | 25- | 35- | 45- | 55- 60/65 | 15- | Working-
24 |34 |44 54 59/64 | and 64 age
over 18-59/65
| men
2014 64.7 | 38.4 928|929 | 84.6 | 585 7.6 | 47.6 78.3
2015 65.0 | 385|928 |93.2 | 854 | 59.1 8.2 | 753 78.8
2016 65.1 | 39.1|935|93.0| 848 | 60.4 9.1]76.0 79.4
2017 65.1 | 39.6 | 933|934 |848| 618 8.8 | 76.8 80.2
| Women
2014 485|275|79.2 820|788 | 53.8 6.8 | 61.5 70.3
2015 486 | 26.7 | 77.7 | 82.1| 787 | 573 7.6 | 617 70.3
2016 48.3 | 28.7 | 76.7 | 80.0 | 78.8 | 59.5 8.0 | 62.0 70.6
2017 48.0 | 30.0| 75.0 | 80.5| 79.3 | 60.3 8.0 | 62.3 71.1

Source: Aktywno$¢ ekonomiczna ludnosci Polski, 2018, p. 69

When analyzing in detail the economic activity rate of men and women in the cross-section of
the surveyed years, it could be noted that the lowest rate was recorded for men and women aged
60-65 — about 9%, followed by people aged 15-24, where the rate for men amounted to nearly
40%, and for women, it did not exceed 30%. In turn, the highest rate was for men aged 15-44,
amounting to slightly more than 90% and, for women, the rate was about 80%. The obtained
data confirm that men aged 35-44 were a more active group. The total number of economically
active women, in particular aged 25-34, decreased, which was often associated with the care
for elderly family members or other professional or personal reasons. (Czarnik, Turek, 2015, p.
8 et seq.; Wskaznik zatrudnienia oséb w wieku produkcyjnym wzrosnie do 71 procent,
http://praca.gazetaprawna. pl)

3. Labor market indicators

Statistical data concerning the labor market are the basic element of many fields of the policy
of Poland and other countries. Employment rate, determining what percentage of the population
aged 15- 64 works professionally is extremely important in here since it is used to study trends
in labor markets. (Dane statystyczne dotyczace zatrudnienia, http:// ec. europa. eu/eurostat/)

The employment rate of the working-age population (i.e. aged 15-64) in Poland steadily
increased, which is a positive phenomenon. Additionally, it can be seen that there were more
working men than women and the difference amounted to 14-23% in the surveyed years. Like
in the case of economic activity rate, there were the fewest employed people aged 60/65
whereas the most economically active people were the group of people aged 35-44. (Table 3)

According to the Minister of Family, Labor and Social Policy, Elzbieta Rafalska, “employment
rate will increase to 71% by 2020 and it is possible since the growth rate is higher than its
average in the EU. Moreover, the data from the labor market clearly indicate that the Family
500+ program does not adversely affect the activity of women in the labor market". (Wskaznik
zatrudnienia 0s6b W wieku produkcyjnym wzrosnie do 71 procent, http:// serwisy. gazetaprawna.pl)
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Table 3 Employment rate by gender and age in Poland in years 2014-2017

Employment rate by gender and age
Years Total 15- 25- 35- 45- 55- 60/65 15- Working-age
24 34 44 54 59/64 | and 64 18-59/65
over
men
2014 50.8| 305 | 85.2| 882 | 80.1 54.7 71| 69.2 72.3
2015 606 | 308 | 57.7| 89.1| 816 55.9 81| 70.1 73.4
2016 616 | 329| 87.8| 89.7| 815 57.6 90| 718 75.0
2017 62.2| 340| 89.0| 90.4 | 823 59.7 87| 734 76.6
women
2014 443 | 21.0| 713 | 76.0| 74.0 50.0 6.7 | 46.0 64.0
2015 452 | 212 | 713| 773 | 744 54.6 74| 572 65.1
2016 455 | 241 | 716| 763 | 75.6 54.9 78| 584 66.4
2017 458 | 254 | 717 | 77.0]| 76.9 58.1 79| 594 67.7

Source: Aktywno$¢ ekonomiczna ludnosci Polski, 2018, p. 75,78

A large impact on the economy of the country is exerted by the size of unemployment rate
(Kucharski, 2017), which is calculated as a percentage share of the unemployed in the number
of the economically active population. Its increase usually leads to an increase in the level of
inflation, which is directly related to a decrease in the value of money. When unemployment
rate reaches a very low level one may observe the economic growth as well as GDP growth.
The growth of these two factors results in an increase in the standard of living of the population,
they become richer, which winds up the economy. (Milewski, Kwiatkowski, 2017, p. 48; Begg,
Fischer, Dornbusch, 2014, p. 145)

In Table 4, the total unemployment rate for men and women steadily decreased, which should
be considered a positive phenomenon. The reason for such an indicator is a very fast
technological development, introduction of various types of modernization in workplaces thus
creating completely new positions and a greater need to employ new people. And also an
improvement in the labor market was associated not only with a larger number of new jobs but
the quality of jobs also changed. Additionally, the unemployment rate for men and women aged
15-24 was the highest, which resulted from lower qualifications or professional experience
required by employees in relation to the youngest group.

Table 4 Unemployment rate by gender and age in Poland in years 2014-2017

Unemployment rate by gender and age
Years Total 15-24 25-34 35-44 45 and 15-64 Working-age
over 18-59/65
men
2014 7.6 20.9 8.2 5.1 5.7 7.7 7.7
2015 6.8 20.0 7.6 45 4.7 6.9 6.9
2016 5.4 15.9 6.0 3.6 4.0 5.5 5.5
2017 44 14.2 4.6 3.2 3.0 44 45
women
2014 8.7 23.7 10.0 7.4 5.9 8.8 9.0
2015 7.1 20.7 8.2 5.9 4.8 7.2 7.3
2016 5.7 16.2 6.6 4.7 3.8 5.7 5.9
2017 4.6 15.3 4.5 4.3 3.0 4.7 4.8

Source: Aktywno$¢ ekonomiczna ludnosci Polski, 2018, p.81,84,87

Employment rate for people aged 15-64 in Poland against the background of the EU countries
amounted to 66.1% in 2017, in EU 15 — 67.9%, and in EU 28 — 67.6%. Therefore, the
employment in the Community increased, however the target set in the Europe 2020 strategy is
still distant for some countries since the employment amounts to less than 75%. (W Szwecji
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wskaznik zatrudnienia to ponad 81 proc. Jak wypada Polska?, http:/fforsal.pl/artykuly) For that reason,
the objective of the Europe 2020 strategy was translated into national targets depending on the situation
and abilities of each Member State. Nowadays, a quarter of the Member States have achieved the objective
in the field of employment for 2020. The following can be distinguished in here: Sweden (81.2%),
Germany (78.7%), Great Britain (77.6%), Denmark (77.4%), The Netherlands (77.1%), Czech
Republic (76.7%), Estonia (76.6%) and Lithuania (75.2%). Also Malta is very close to the
national target (only by 0.4%). On the other hand, the lowest employment rate is recorded in
Greece (56.2%) followed by: Croatia (61.4%), Italy (61.6%) and Spain (63.9%). In Poland, the
employment rate amounted to 66.1% in 2017, which means an increase by 1.6% compared to
the previous year. (Zgbkowicz, 2016, p. 256; Komunikat Komisji Europa 2020, 2010) In order
to achieve the target of 71%, set for Poland in the Europe 2020 strategy, there is still 4.9%
missing. (Table 5)

Table 5 Employment rate for the age of 15-64 in Poland, EU15 and EU28 in years 2014-2017

Employment rate for the age of 15-64
Specification Years Poland EU 15 EU 28
Total 2014 61.7 65.5 64.8
2015 62.9 66.1 65.6
2016 64.5 67.0 66.6
2017 66.1 67.9 67.6
Men 2014 68.2 70.5 70.1
2015 69.2 71.1 70.8
2016 71.0 72.0 71.8
2017 72.8 72.8 72.9
Women 2014 55.2 60.5 59.5
2015 56.6 61.2 60.4
2016 58.1 62.1 61.4
2017 59.5 62.9 62.4

Source: Aktywnos¢ ekonomiczna ludnosci Polski, 2018, p. 88

Additionally, Table 5 indicates that an annual upward trend can be seen both among men and
women. In the case of men, the employment rate in Poland amounted to 72.8% in 2017, which
amounts to an increase by 1.8% compared to 2016. In the case of women, the employment rate
also increased in the surveyed years and it amounted to 59.5% in 2017. The presented data also
indicate that the difference between the employment of men and women decreased, which
resulted from breaking the traditional way of life and the related greater economic activity of
women. The smallest difference between the employment rate of men and women can be seen
for the age of 20-64 of only 1.9% in favor of men in Lithuania (74.3% for women compared to
76.2% for men). The other countries where the difference was small were: Latvia (2,9%),
Finland (3.3%) and Sweden (3.8%). The largest gap (27.6%) between the level of employment
of men and women was in Malta where slightly over half of women worked professionally
(55.5%) whereas the indicator for men amounted to 83.1%. (W Szwecji wskaznik zatrudnienia to
ponad 81 proc. Jak wypada Polska?, http:/forsal.pl/)

Another Table 6 shows the unemployment rate for Poland against the background of EU 15,
EU 28 in years 2014-2017, where it can be seen that this rate steadily decreased, which was the
resultant of a decrease in the inflow to unemployment with a simultaneous increase in the
outflow. An increase in the number of deregistration cases resulted from the activation of an
increasing number of the unemployed. (Bezrobocie w lutym spadto, a do konca roku ma by¢
jeszcze lepiej, https://businessinsider.com.pl)
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Table 6 Unemployment rate in Poland, EU 15 and EU 28 in years 2014-2017

Unemployment rate
Specification Poland UE 15 EU 28
Total 2014 9.0 10.5 10.2
2015 7.5 9.8 9.4
2016 6.2 9.1 8.6
2017 4.9 8.2 7.6
Men 2014 8.5 10.5 10.1
2015 7.3 9.7 9.3
2016 6.1 8.8 8.4
2017 4.9 8.0 7.4
Women 2014 9.6 10.6 10.3
2015 7.2 9.9 9.5
2016 6.2 9.3 8.8
2017 4.9 8.5 7.9

Source: Aktywno$¢ ekonomiczna ludnosci Polski, 2018, p. 90

When focusing further attention on unemployment, in particular long-term unemployment, it is
defined as the unemployment of ineffective job search (remaining in the records of the
unemployed). (Wojdyto-Preisner, 2009, pp. 18-22.) Long-lasting unemployment is often
defined as long-term unemployment (Bronk, Wisniewskiego, Wojdyto-Preisner, 2014, p. 9),
i.e. referring to the period longer than 12 months. The data presented in Table 7 indicate that
the total long-term unemployment steadily decreased, from the level of 3.8% in 2014 to the
level of 1.5% in 2017, which is a positive manifestation of the activity of the State policy.
Additionally, it could be seen that the unemployment achieved a similar level to the
unemployment of men in spite of the fact that it began with a higher level, which must have
resulted from the fact that women showed greater willingness to get a job and thus greater
entrepreneurship in search of it. (Lisowska, 1998, pp. 13-14) In addition, such a situation must
have been affected by an increasingly higher education of women and a change in the traditional
image. (Borowska, 2013, p. 152)

Table 7 Long-term unemployment rate (12 months and more) in Poland in years 2014-2017

Long-term unemployment rate (12 months and more)
Specification Year Poland EU 15 EU 28
Total 2014 3.8 5.2 5.0
2015 3.0 4.7 4.5
2016 2.2 4.2 4.0
2017 1.5 3.7 3.4
Men 2014 3.7 5.2 5.0
2015 2.9 4.7 4.5
2016 2.2 4.1 3.9
2017 1.6 3.6 3.3
Women 2014 4.1 5.2 5.0
2015 3.0 4.7 4.5
2016 2.1 4.3 4.0
2017 1.5 3.8 3.5

Source: Aktywno$¢ ekonomiczna ludnosci Polski, 2018, p. 90

In Table 8, the issue of the economic activity of men and women taking into account the level
of education is referred to. The data indicate that in 2017 the most active group of working
people and not working but interested in getting a job among men were people with higher
education (84.7%), general secondary education (67.5%), and the least active group was men
with lower secondary education, primary and incomplete primary education. In turn, when
analyzing women, the most active group of women was women with higher education (77.6%),
and the least active was women with lower secondary education, primary and incomplete
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primary vocational (10%), general secondary education (40.4%) and basic vocational education
(43.7%). Therefore, the conclusion is that the achieved level of education significantly affected
the economic activity of women. Also, it can be seen that the unemployment of women was
slightly higher than that of men, which must have resulted from the fact that women get a job
more and more frequently than a few years ago. Additionally, it can be seen that the
unemployment of men and women majorly affected people with lower secondary education,
primary and incomplete primary education.

Table 8 Economic activity rate and unemployment rate for people aged 15 and more in Poland in 2017

economic activity rate unemployment rate
men | women men | women
% %
Men/women 65.1 48.0 4.4 4.6
Higher 84.7 77.6 2.0 2.6
Post-secondary 74.1 56.7 4.5 4.1
Secondary vocational 73.4 51.5 3.6 5.1
Secondary general 67.5 40.4 4.6 7.1
Basic vocational 66.0 43.7 55 6.5
Lower-secondary, primary 25.2 10.0 114 10.6
and incomplete primary

Source: Aktywno$¢ ekonomiczna ludnosci Polski, 2018, p. 115

When concentrating the further attention on the economic activity in relation to marital status
it can be observed that both married men and women (69.6%; 55.8%) were the most active
group, i.e. being married significantly positively affected their economic activity. (Stan cywilny
a sytuacja zawodowa Polakdéw, http://www.egospodarka.pl) Another economically active
group was divorced people or separated ones who were also characterized by a high indicator
(63.8% - women, 64.3% - men). In turn, the group of widowers and widows (11.2% - women,
17.1% - men) indicated the lowest economic activity, which must have been the result of the
fact that widowers and widows are mostly elderly people, thus the ones not so actively searching
for jobs. In addition, it can be clearly seen that the total unemployment rate for men and women
in relation to marital status was similar and additionally, it can be noted that the lowest level of
this indicator was indicated for the group of married people and the highest — for single people.
(Table 9)

Table 9 Economic activity rate and unemployment rate by marital status of people aged 15 and more in
Poland in 2017

Economic activity rate Unemployment rate

men | women men | women
% %

Men/women 65.1 48.0 4.4 4.6
Single 60.9 50.0 9.4 8.4
Married 69.6 55.8 2.2 3.2
Widower/widow 17.1 11.2 2.5 3.9
Divorced/separated 64.3 63.8 5.2 6.9

Source: Aktywno$¢ ekonomiczna ludnosci Polski, 2018, p. 124
Economic activity is also affected by the amount of remuneration which motivates for further
work and search of it by the unemployed. The data presented in Figure 1 indicate that women
earned by about 800 PLN (about 19%) less than men, i.e. in general, women in Poland,
regardless of the level of education, seniority, occupation etc. get lower salaries than men. The
differences in remuneration are noticeable at all levels of management, irrespective of seniority.
(Ile w Polsce zarabiajq kobiety?, http:l/superbiz.se.pl/)
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Figure 1 The structure of average monthly gross wages of employees in Poland in years
Source: Sedlak&Sedlak

The wage gap in Poland suggests that in spite of the fundamental structural changes in the
economy and the institutional ones in the labor market, unjustified differences in remuneration
of men and women still remain at a relatively high level. (Nierownosci ptacowe kobiet i
mezezyzn, 2015, p. 4; Stoczynski, 2012, p. 158)

Conclusions

The favorable economic conditions in the Polish economy lasting for a few years affected the
stable growth in employment and a fall in unemployment. However, there is still a lot of work
ahead of the Polish government to stimulate economic activity, including, in particular, the
economic activity of women close to retirement age since Poland belongs to the group of the
countries with the lowest indicator, which means that, in Poland, women still take up
employment much more rarely than men. This is, among others, associated with the existing,
in the previous retirement system, opportunities to leave the labor market or a stable income,
health condition, pressure related to the working environment or family duties. There can also
be seen the problems of entering the labor market by young people who do not have sufficient
education and experience, which should be the subject matter of some further inquiries of the
author.

According to the author, low economic activity in Poland is significantly affected by little
flexibility of employers who relatively unwillingly, compared to the other EU countries, employ
part-time workers. Such a form of employment allows for combining work with child
upbringing (or care for elderly people).

Summing up, since the beginning of the transformation of the political system, one of the most
discussed problems has been unemployment. The indicators of economic activity remained in
its shadow. For this reason, politicians caring about unemployment statistics often encourage
people to end their economic activity. Nowadays, Poland cannot afford to ignore the problem
of the low level of economic activity any longer. If we want the standard of living in our country
to equalize the one in the countries of Western Europe we should stimulate the activation of
women and elderly people, therefore, the issue requires further research, i.e. in-depth analyses
concerning different institutional solutions supporting the economic activity.
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Analysis of the Influence of Sustainability on Profitability Ratios
of Switzerland Pharmaceutical Companies
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Abstract

Nowadays most of the companies which implement sustainability in their activities are facing
the assessment of the results issue. Sustainable companies run their business while combining
environmental, social aspects and achieving economic benefits. The increased demand for
assessment of sustainability activities has resulted in an increasing interest in a relation
between sustainability and the company’s financial results. The question of sustainability’s
impact on a company's financial results is relevant and widely recognised. Moreover,
companies which percept sustainability as an important element of competitiveness and pay a
lot of attention to implement it in all their business activities, quietly pose a question, how to
develop sustainably and still remain profitable. The aim of the article is to analyse the influence
of sustainability on Switzerland pharmaceutical companies' financial profitability ratios.
Invoking the Sustainable Value Added method and regression analysis the influence of
sustainability, expressed as Sustainable Value, on a company's financial ratios is hypothesised.
The results disclose that there is no strong dependency between sustainability and financial
profitability ratios of all analysed companies. Several aspects, which could course the results,
in a form of discussion, were distinguished and could lead to further researches.

Keywords: Sustainability, Profitability Ratio, Sustainable Value Added, Opportunity Cost,
Return to Cost Ratio

JEL Classification: Q56, A10

1 Introduction

A growing number of companies have integrated social and environmental aspects in their daily
activities and according to KPMG (2013), the level of global sustainability reporting is rapidly
growing, what helps to compare the results of companies’ sustainability easier. Business leaders
have begun to perceive corporate sustainability as an opportunity rather than as a necessity —
gradually redefining the way that businesses interpret and create value (Berthon, Abood &
Lacy, 2010; Ludema, Laszlo & Lynch, 2012). Groenewald and Powell (2016) carried out the
research related to the relationship between sustainable development and company's financial
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performance and the results show that companies should focus on sustainability because it can
translate into financial rewards.

In order to evaluate the influence of sustainability of corporate financial results, first an ability
to assess all activities of the sustainability of a company is needed. Estimating corporate
sustainability has been a challenge ever since the concept first appeared at the beginning of the
90’s. There was at least one point of merger common to all various studies: sustainability cannot
be measured as easily as financial performance and it is much more elaborate. Nowadays, the
sustainability report is well known as the tool to assess and express the activities of the
company. Sustainability report increasingly becomes a trend and a necessity for progressive
companies to inform about their performance of economic, social, and environmental, as well
as to all stakeholders of the company (Chariri & Firman, 2009). There are many traditional
sustainability measurement instruments, but the most of methods require experts’ analysis, are
combined and complex models, requiring information which is not easily available, or do not
show results in monetary terms. As it is almost impossible to compare the results of company’s
profit with the results of greenhouse gas emitted, the volume of water company consumes or
employees’ welfare, an opinion exists that it is very complicated to measure company’s
sustainability results. Galant and Cadez (2017) have analysed measurement approaches for a
relationship of corporate social responsibility and financial performance and revealed that one
of the problems is standardisation and disclosure for reporting would not only be beneficial for
valid testing of the relationship, but also for stakeholders. Dimitrov and Davey (2011) state that
the full consequences of conducting business have not been reflected in the financial statements
as companies have been able to measure their profit success by excluding the bulk of
transactional costs from social and environmental aspects. Although there are many methods
and indices that help to assess companies’ sustainability, it should be emphasized that it was
never easy and is still complicated to accomplish, as it often shows only how sustainability
activities are conducted without revealing how it affects the company's financial results

In this paper, sustainable value approach is supported and Sustainable Value Added (further
SVA) method is chosen to use as representative for sustainability performance of the analysed
companies. SVA measures the efficiency of using environmental, social and economic
resources and express all results in monetary terms (Advance, 2018). Four profitability ratios,
Return on Assets (further ROA), Return on Equity (further ROE), Return on Capital Employed
(further ROCE) and Return on Invested Capital (ROIC), which are identified as having an effect
on sustainability, are selected for the research. Three Switzerland pharmaceutical companies:
Novartis, Roche, and Straumann, which carry out sustainability activities, for the period 2006-
2016 are analyzed. Azim and Azam (2013) based on KPMG reports of the international survey
of corporate sustainability, stated that there is a growing interest for corporate sustainability in
the pharmaceuticals business.

The goal of the paper is to evaluate the sustainable activities of the analysed companies using
monetary expression and to establish possible effect of sustainability on the company's
profitability ratios.

Hypothesis: There is the influence of sustainability, expressed as Sustainable Value, on the
company's profitability ratios.

154



2 Literature Analysis
2.1 Theoretical Analysis of Corporate Sustainability and Financial Performance

Companies’ sustainability means an effective use of economic, social and environmental stock
in the present, which assure the growth of the corporate and the refinement of society and the
environment in the future. That is why corporate sustainability can’t be seen only about
ensuring financial growth for the company in the future. It means an effective use of economic,
social and environmental capital in the present, which guaranteed the increase of the firm and
the improvement of society and the environment in the future. According to Dillyck and
Hockerts (2002) when transposing this idea to the business level, corporate sustainability can
be defined as meeting the needs of a firm‘s direct and indirect stakeholders, without
compromising its ability to meet the needs of future stakeholders as well.

Implementing corporate sustainability requires its representation in all business levels in the
case to reduce complexity and achieve effective changes (Sukitsch, Engert & Baumgartner,
2015). Eccles, loannou and Serafeim (2014) have presented different authors’ (Godfrey, 2005;
Margolis & Walsh, 2007; Porter & Kramer, 2006; Freeman, Harrison, Wicks, Parmar & de
Colle, 2010) opinion that companies can directly create value for shareholders meeting the
needs of stakeholders through the implementation of sustainability activities into their daily
life, such as investment in employees training. Lloret (2016) pointed out several perspectives
of the approach, which is aligned with a business case for corporate sustainability. One
perspective based on Eesley and Lenox (2006), Freeman et al. (2010), Henriques and Sadorsky
(2008) opinion and supports stakeholder management, which requires that companies act
responsibly toward consumers, investors, and the government and responsibly manage internal
firm affairs by motivating employees in ways that create value for the company. Another
perspective is embodied in the literature on financial and environmental performance
(Clarkson, Li, Richardson & Vasvari, 2008, King & Lenox, 2001, Orlitzky, Schmidt, & Rynes
2003) and suggest that environmental performance and financial performance correlate.
Ciasullo and Troisi (2013) support idea of corporate sustainability as “holistic vision” and state
that although the prime responsibility of a firm is generating profits, its contribution to socio-
environmental development, through integrating sustainability as a strategic investment in its
core business, complies with legal expectations and invests "more" into human capital,
environment, and stakeholder relations. Groenewald and Powell (2016) suggest perceiving the
success of the sustainable development initiatives as not only to the environment and social
media, but as the company’s financial benefit as well.

2.2 Theoretical Analysis of Influence of Sustainability on Corporate’s Profitability Ratios
In the chapter before the sustainability influence on a company’s financial performance and its
indicators were defined. This chapter will present the literature analysis clarifying which
profitability ratios, as part of the financial performance of a company, could be affected by
sustainability performance and should be taken for further research.
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Table 1 Analysis of Profitability Ratios and Effect of Sustainability
Sustainability effect

Name Definition

(Yes/No)
NPM Net profit margin is the ratio of net profits to revenues for a company or No
business segment.
GPM The gross profit margin represents the percent of total sales revenue that No
the company retains after incurring the direct costs associated with
producing the goods and services it sells
OPM Operating profit margin is a margin ratio used to measure a company's No
pricing strategy and operating efficiency.
NOPAT |Net Operating Profit After Tax is a more accurate look at operating No

efficiency for leveraged companies, and it does not include the tax savings
many companies get because of existing debt.
EBITDA [Earnings Before Interest, Taxes, Depreciation, and Amortization stands for |No
earnings before interest, taxes, depreciation and amortization.
EBT Earnings Before Tax is a line item on a company's income statement that No
shows how much the company has earned after the cost of goods sold
(COGS), interest, depreciation.
ROA Return on Assets measures the net income produced by total assets during a [Yes
period by comparing net income to the average total assets.
ROE Return on Equity measures a corporation's profitability by revealing how Yes
much profit a company generates with the money shareholders has invested.
ROCE  |Return on Capital Employed measures a company's profitability and the Yes
efficiency with which its capital is employed.
ROIC Return on Invested Capital gives a sense of how well a company is using its [Yes
money to generate returns.
Source: compiled by authors based on Barnett and Salomon (2012) Eccles et al. (2014) Adhima (2012), Adeniyi
and Fadipe (2017), Makori and Jagongo (2013), Margolis and Walsh (2003), Orlitzky et al., (2003), Waddock
and Graves (1997), Callan and Thomas (2009), Chen, Feldmann and Tang (2015)

Eccles et al. (2014) have analysed High Sustainability companies (with a substantial number of
environmental and social policies adopted for a significant number of years) and Low
Sustainability companies (that adopted almost none of these policies) and the conducted
research showed that High Sustainability companies usually shows better performance results,
when accounting rates of return, such as ROA and ROE are considered and that this
outperformance is more pronounced for firms that sell products to individuals, compete on the
basis of brand and reputation, and make substantial use of natural resources. Barnett and
Salomon (2012) support the idea that if sustainability activities are measured in ROA and net
income, the success on financial performance directly depends on how well a company able to
gain advantage from their social responsibility efforts. Chen et.al. (2015) have analysed the
relationship between disclosures of corporate social performance and financial performance
and revealed that some social performance indicators display a significant and positive
correlation with ROE. Despite many authors (Callan & Thomas, 2009; Orlitzky et al., 2003;
Waddock & Graves,1997; Adhima 2012) supporting the idea, that there is a positive
relationship between the company's sustainability and financial performance, there are another
groups of authors (Adeniyi & Fadipe, 2017; Makori & Jagongo, 2013; Margolis & Walsh,
2003) neutral or neglecting the positive relation between company’s sustainability and financial
performance.

To summing up the theoretical literature analysis, two relevant aspects should be combined.
Invoking the method of sustainable activities assessment, which expresses all results in
monetary terms and profitability ratios, which theoretically could be affected by sustainability,
the paper hypothesizes that:
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Hypothesis: There is the influence of sustainability, expressed as Sustainable Value, on the
company's profitability ratios.

3 Methodology
3.1 Sustainable Value Added as Sustainability Evaluation Method

Sustainable value approach first was introduced as a new approach to measuring corporate
contributions to sustainability by Figge and Hahn (2004a) and called Sustainable Value Added
(SVA). This method has specifics in its measurement way, consist of 5 steps (Fig.1.) and
measures the usage of dimensions in the same way as companies currently assess the return on
capital employed (Figge, 2001; Figge & Hahn, 2004a; Figge & Hahn, 2005).

— How efficiently does a company/the benchmark use its resources?

1 step. Calculate the environmental, social and economic efficiencies of company and benchmark.

— Does the company use its resources more efficiently than the benchmark?

2 step. Calculate Opportunity Costs

> Which resources are used by the company in a value-creating way?

3 step. Calculate VValue Contributions

> How much Sustainable Value does a company create?

4 step. Calculate Sustainable Value

— How to evaluate different size companies?
5 step. Calculate Return to Cost Ratio

.

)

D G |

|

Figure 1 Basic Steps of Sustainable Value Added Method calculations
Source: compiled by authors based on Figge and Hahn (2004), Liesen, Miiller, Figg, and Hahn (2009)

The SVA answers the following question: What is the value that has been created or destroyed
because a company has used some resources as opposed to these resources being used by other
companies? In other words, a positive (negative) Sustainable Value shows if a company has
covered the opportunity cost of its economic, environmental and social resources (Figge, 2001;
Figge & Hahn, 2004b; Figge & Hahn, 2004a). The SVA shows how much value a company
has created or destroyed with the use of its economic, environmental and social resources. More
precisely, the SVA tells us how much more or less return a company has achieved with its set
of resources compared to the benchmark. It thus represents the excess return on the resources a
company has achieved compared to the benchmark that has been chosen. Before the
calculations of Sustainable Value start, a benchmark should be chosen.

3.1.1 Benchmark for Sustainable Value Assessment

The analyses of sustainable value can be accomplished using different benchmarks. National
economies or sectorial averages can be chosen. In this research, the average performance of
Switzerland economy was used for benchmarking, including these main Switzerland sectors:
oil and gas, pharmaceuticals, engineering, paper, and utilities. This benchmark has been chosen
in order to assess the effectiveness of the company not only in the pharmaceutical sector, but
also in comparison with other sectors in the country. Benchmark efficiency defines a barrier
that companies must pass in order to create Sustainable Value. In order to calculate benchmark,
the following equation was used (Advance-project, 2006):
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Gross Domestic Product of Switzerland
Benchmark = : @
Amount of t/Xe resource of Switzerland

The benchmark is the chosen object, that each pharmaceutical company is compared with. In
this research, the Switzerland Gross Domestic Product (GDP) was selected as a benchmark and
Gross Value Added (GVA) as the return figure used on the company’s level.

3.1.2 Selection of the Indicators for Assessment

In order to select the indicators for the analysed pharmaceutical companies, the analysis of the
German chemical company's Sustainable value study (Liesen et al. 2009) was taken as the base
to select appropriate indicators. With reference to this, nine different resource indicators were
used in this study. These indicators were classified into 2 economic (2 for Switzerland and 2
for company level), 2 social and 5 environmental indicators (Table 2):

Table 2 Classification of Selected Indicators for the Analysed Companies and the Benchmark

Economic indicators Environmental indicators Social Indicators
Gross Value Added CO2 emission Number of Employees
Total assets NOXx emission Work-related accidents

Gross Domestic Product of Switzerland
(for a benchmark)
The total wealth of Switzerland (for a
benchmark)

Sox emission

Water used

Waste generated
Source: compiled by authors based on Advance (2018), Liesen et al. (2009)

Due to the lack of statistical information and data from financial and sustainability reports of
the analysed companies, the indicators not for all years were received.

3.1.3 Application of Sustainable Value Added Method

1 and 2 steps. Opportunity Costs indicate the value that would have been created by an
alternative use of capital. In Sustainable Value Added method opportunity cost is calculated
through efficiency multiplied by the amount of resource created by the Novartis (Advance-
project, 2006). In order to calculate Opportunity Cost the following equation should be used:

Opportunity Costs = Ef ficiency x Amount of resources from the analysed company (2)

The efficiency reflects how efficiently the benchmark uses each resource. The efficiency is
calculated using the following equation (Advance-project, 2006):

GDP
Amounts of resources

Efficiency = 3)

3 and 4 steps. For this objective, the opportunity cost for each resource should be taken away
from Gross Value Added of the company. The result of this step is called VValue Contribution
(Advance, 2018). From this result, it is clearly seen what kind of value a company creates with
a resource compared to the benchmark. The Value Contribution thus shows how much more or
less return the company has generated with the resource in comparison to the benchmark
(Advance-project, 2006):

Value Contribution = Return of analysed company (GVA) — Opportunity Costs (4)
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When Opportunity Costs are found, how much sustainable value the company creates could be
calculated. Sustainable Value measures whether analysed company uses their resources more
efficiently and creates more value compared to the benchmark. In this case, Sustainable Value
is calculated using the following equation (Advance-project, 2006):

Sustainable Value = GVA — ( Opportunity cost )

()

Amount of resources

Likewise, to calculate Sustainable Value the sum of the value contributions by the number of
resources considered is divided.

5 step. Return to Cost Ratio (RCR) compares the return of the company to the return of the
benchmark, which would have created with resources of the company Opportunity Costs. When
a company has positive Sustainable Value the RCR is calculated by dividing the return of the
company by the Opportunity Costs. When Sustainable Value of the company is negative the
RCR is calculated by dividing Opportunity Costs by Gross Value Added of the company
(Advance-project, 2006). When RCR>1 it reflects that a company is using its resources more
efficiently than the benchmark, and when RCR<1 it shows that a company is using its resources
less efficiently than the benchmark.

3.2 Selected Company’s Profitability Ratios

Four accounting-based measures, namely, ROA, ROE, ROC, and ROIC have been used as
proxies for financial performance. Accounting-based measures have been used because the
audited accounting data is likely to be authentic and credible and is not influenced by market
perceptions or speculations, and is thus considered less noisy in comparison tomarket-basedd
indicators like stock returns, share, profit, prices, etc. (Lopez, Garcia & Rodriguez, 2007).

Table 3 Equations for Selected Profitability Ratios

Ratio Equations
ROA Net Profit
ROA = ——
Total Assets
Net Income
ROE ROE =

Sharesholder'sEquityy
Shareholder'sequity = Total assets — Total liabilities

ROCE Net Operating Profit (EBIT
Return on Capital Employed = p 9 fit )

Total Assets — Current Liabilities

ROIC Net Income — Dividends
Return on Invested Capital =

Total Capital Invested
Total Capital Invested = Debt + Equity

Source: compiled by authors based on Jewell and Mankin 2011; Circiumaru, Siminic, and Marcu, 2010;
Rutherford 2002; Damodaran 2007

Correlation analysis is used to quantify the association between two continuous variables-
independent and a dependent variable. Association means that correlation shows if the
independent variable will affect the dependent variable. In this research independent variable
will be the sustainability valuation method Sustainability Value (x), which express the results
in a single integrated monetary measure. Dependent variables will be four companies' financial
performance ratios: ROA (y;), ROE (y,), ROCE (y3), ROIC (y,). Overall Sustainable Value
has been used as representative for the sustainability performance of the company.
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4 Research on Influence of Sustainability on Profitability Ratios of
Switzerland Pharmaceutical Companies

4.1 Description of the analysed companies

This paper analyses three Switzerland pharmaceutical companies: Novartis, Roch, and
Straumann. Novartis provides innovative healthcare solutions that address the evolving needs
of patients and societies. Headquartered in Basel, Switzerland, Novartis offers a diversified
portfolio to best meet these needs: innovative medicines, cost-saving generic and biosimilar
pharmaceuticals and eye care. Novartis has leading positions globally in each of these areas. In
2017, the Group achieved net sales of USD 49.1 billion, while R&D throughout the Group
amounted to approximately USD 9.0 billion (Novartis, 2018).

The second company, Roche is a leader in research-focused, headquartered in Basel, healthcare
with combined strengths in pharmaceuticals and diagnostics. Roche is the world's largest
biotech company, with truly differentiated medicines in oncology, immunology, infectious
diseases, ophthalmology, and neuroscience. Roche is recognised as a leader in Corporate
Governance and Sustainability. Roche is listed on the FTSE4 Good Indices and is the 2014
Super Sector leader for healthcare in the Dow Jones Sustainability Indices (DJSI) (Roche,
2018).

As a leading dental provider, Straumann is renowned for innovation and quality backed by
scientific evidence. To drive mission further, Straumann and its partners have united to form
the Straumann Group. The Straumann Group research, develops, manufactures and supplies
dental implants, instruments, prosthetics, biomaterials and digital solutions for use in tooth
preservation, regeneration, restoration, and replacement, in close and long-term collaboration
with leading clinics, institutes, universities, networks and communities. Headquartered in
Basel, Switzerland (Straumann, 2018).

In this research, Straumann is indicated as a small size company comparing to Novartis and
Roche. It is due to the reason that Straumann generates and emit fewer resources, assets and
etc. This company was chosen with the purpose to examine how a 10 times smaller company
could be sustainable effective and how it could influence the research results comparing to two
much bigger companies, Novartis and Roche.

4.2 Calculation of Switzerland Benchmark

In this research Switzerland economy was chosen as a benchmark. Despite all the data was
publicly available, unfortunately not all year’s data was provided. Gross Domestic Product per
unit of the resource by the Switzerland economy was calculated. Table 3 shows how much CHF
was used per each resource.
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Table 4 The results of data calculation of Switzerland benchmark for period 2006-2016

Dimen Economic Environmental Social
sions
Indicator Total C(_)2 . Nox Water Waste .SO).( CHF/ CHF/Accid
emissi A emission, | Number of ents at
/ Wealth_ on. emission, used, generated, thousand | employees, work,
Year CHF ratio CHETt CHF/t CHF/m3 | CHF, kt CHETt number number
2006 0 8585 | 4624667 484 157817 | 30475456 98921 0
2007 0 9939 | 5325927 547 173936 | 39755295 108245 0
2008 0 9652 | 5430333 543 0 39095207 105765 6323211
2009 0,26 11244 | 6575565 626 196568 | 52409602 117553 6927536
2010 0,26 11713 | 7266693 696 205645 | 53799010 125765 7158996
2011 0,21 15087 | 9263905 825 248895 | 77836529 148435 8069637
2012 0,23 14009 | 8857465 804 233238 | 72506287 140134 7600816
2013 0,22 14144 | 9194384 845 0 76835684 142279 7766903
2014 0,19 15749 | 9988830 877 245286 | 86069209 144034 7921713
2015 0,20 15086 | 9691178 825 0 82184212 144826 7987521
2016 0,26 16960 | 10895107 979 0 92399451 162818 0

Source: compiled by authors according to Eurostat (2017)

The benchmark was calculated as follows, for example: in 2016 Switzerland emitted around 45
million tonnes of CO, and created GDP of 769 641 million CHF, so the result is that Switzerland
economy in 2016 created 16960 CHF per tonne of CO,. And it means that Switzerland emitted
less CO, and earned more. For the whole 10 years’ period, it is seen that the amount per resource
was growing constantly. The number of employees was growing as well and due to this fact
also accidents at work automatically increased. There is a lack of data for accidents at work for
the year 2006, 2007 and 2016, but the rest of the period, 7 years, was used for calculations. In
the next subchapter, Switzerland benchmark for SVA method application for Novartis, Roche
and Straumann companies will be used.

4.3 Application of Sustainable Value Method

In this subchapter, all the other steps of the SVA method for Novartis, Roche, and Straumann
will be applied.

2 step. Opportunity Costs.

In this research, the return, which the analysed company by using different social,
environmental and economic resources, creates was compared to the return that the benchmark
would have created with these resources. It means Opportunity Costs of analysed companies
for the indicated 8 resources were founded (Table 4, 5 and 6).

Some exceptional cases for Novartis should be pointed out with calculations of Total Assets,
Waste generated and Accidents at work. In the period 2006-2008 Switzerland did not provide
any Wealth data, while Novartis shows Total Assets for the whole period. That is why it is not
able to calculate the return. In such case Opportunity Costs for 2006-2008 for Total Assets are
equal to zero. The same situation is for Waste generated, due to the lack of data, Opportunity
Costs for Waste generated are equal to zero. The more difficult situation is for Accidents at
work, as Novartis emit this data only for period 2008-2011, so it means that Opportunity Costs
for Novartis accidents at work can be evaluated only for 4 years.
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Table 5 The results of Opportunity Costs calculations of the resource use by Novartis

Dimensions | Economic Environmental Social
_ ;2;215 C02 I_\Io?< Water Waste _So>_< Number of | Accidents
Indicator/ miIIior; emission, | emission, u_se_d, gengrgted, emission, emp_lo_yees, at yvgrk,
Year CHE million million | million million million million million
CHF CHF CHF CHF CHF CHF CHF
2006 0 41664 1576 43373 38084 2570 11673 0
2007 0 48982 1904 44831 44512 3109 11878 0
2008 0 52207 1924 51006 0 2935 12001 764
2009 24948 45645 1967 52927 28143 3931 11916 823
2010 29887 46909 2181 72933 30465 4238 12397 847
2011 22907 67549 2854 82854 34252 5348 16436 531
2012 27374 63139 2601 74854 29944 4583 16375 0
2013 25255 63487 2633 79054 20992 3581 16541 0
2014 21904 67126 2696 76274 18759 2267 16903 0
2015 23639 62896 2543 75154 0 1623 16819 0
2016 32600 69265 2745 80732 0 1478 20005 0

Source: compiled by authors according to Novartis Annual Report (2006-2016).

Roche Opportunity Costs (Table 5) for accidents at work are shown almost for the all period of
10 years, expect 2006, 2007 and 2016. Some data also missing for NOx emission and Waste

generated.

Table 6 The results of Opportunity Costs calculations of the resource use by Roche

Dimensions | Economic Environmental Social
_ Z\Zilts COZ l_\lo?< Water Waste _So>_< Number of | Accidents
Indicator/ miIIior; emission, | emission, u_se_d, gengrgted, emission, emp_lo_yees, at yvc_)rk,
Year CHE million million million million million million million
CHF CHFF CHF CHFF CHFF CHF CHF
2006 0 8413 1013 2081 11343 457 7357 0
2007 0 10460 900 1257 9679 477 8508 0
2008 0 10252 1048 1303 0 391 8470 2997
2009 19643 11840 1881 1754 9323 472 9581 2716
2010 15743 12615 1904 2504 11571 377 10143 3093
2011 12688 15548 2057 2723 13512 623 11894 3147
2012 15039 14059 2250 2413 12140 363 11503 3344
2013 13413 1432 2087 2956 12647 538 12105 2733
2014 14365 14524 2537 2630 14456 430 12748 2954
2015 14819 13665 0 2889 0 0 13287 3139
2016 19708 14527 0 3034 0 0 15313 0

Source: compiled by authors according to Roche Annual Report (2006-2016).

The calculated Roche Opportunity Costs show increasing trend of each resource, so an
assumption could be done that despite the company’s Total Assets increase, it takes into account
the saving environment parallel. The number of accidents also has a tendency to increase, but
it is affected by the increasing Number of employees.

162




Table 7 The results of Opportunity Costs calculations of the resource use by Straumann

Dimensions | Economic Environmental Social
_ ;(s);?ts COZ l-\lo?< Water Waste .So>.< Number of | Accidents

Indicator/ miIIioﬁ emission, | emission, u_se_d gengrgted, emission, emp_lo_yees, at yvc_)rk,

Year CHE million million | ,million million million million million
CHF CHFF CHF CHFF CHFF CHF CHF

2006 0 69 0 8 19384 0 151 0
2007 0 79 0 13 26281 0 212 0
2008 0 30 0 15 0 0 233 0
2009 211 34 0 17 26998 0 255 0
2010 220 37 0 22 31351 0 297 0
2011 167 47 0 26 43516 0 364 0
2012 179 40 0 26 36722 0 353 0
2013 220 43 0 26 0 0 315 0
2014 221 74 0 26 38877 0 344 0
2015 205 80 0 41 0 0 503 0
2016 280 103 0 60 0 0 618 0

Source: compiled by authors according to Straumann Annual Report (2006-2016).

For all period of 10 years Straumann does not show any data on NO, emission, SO, emission,
and Accidents at work. To follow that with no NO,, SO yemission, and Accidents at work, the
Switzerland economy (benchmark) wouldn‘t have created any return.

3 step. Value Contribution.

As it was clarified above Value Contribution is used to clarify, which resources are used in a
value-creating way. The Value Contribution of Novartis for the Total Assets in 2009, 2010 and
2016 was negative. This means that Novartis has created 3316million CHF in 2009, 3186
million CHF in 2010 and 5136 CHF less return than the benchmark would have created with
this amount of Total Assets. For the whole 10 years period Novartis didn‘t create any positive
return for CO, emissions, so Novartis has not covered the Opportunity Costs of the CO,
emissions it has caused.

Analysing the VValue Contribution of Roche, the situation much better than Novartis. Roche has
created less return than the benchmark would have created only in 2016 for total assets, in 2011
for CO, emissions and in 2014 for Accidents at work. For the Number of employees, Waste
generated and SO, emissions in 2015 the Value Contribution equals the return (Gross Value
Added), as Roche did not show this data, so Opportunity Costs are zero. The same situation is
for 2016. For CO, emission, SO, emission, NO,, Water used and Accidents at work Value
Contributions were high. The high Value Contributions created with these resources in 2016
can be assigned to the product portfolio of Roche, which did not require large quantities of
resources that year.

As Straumann, due to its less used resources and less generated earnings, was identified as a
small size company, the Value Contribution also shows smaller amounts of each resource.
Straumann produces positive Value Contributions from all the analysed resources, expect the
Number of employees in 2016. In another way, it could be said, that Straumann has been used
resources in a value-destroying way in 2016 for the Number of employees. It means that in
2016, the Number of employees’ resource was less efficient compared to the benchmark.

4 step. Sustainable Value

Table 7 shows an overview of the all Sustainable Value created by all three pharmaceutical
industries during the period from 2006 till 2016. The changes of positive Sustainable Value for
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all three companies ranges from 23 million CHF to 22884 million CHF, negative Sustainable
Value reaches -5078 million CHF in 2011 by Straumann.

Table 8 Calculated Sustainable VValue of Novartis, Roch, and Straumann

Year/Name Novartis $u_stainab|e Roche Sys_tainable Straumann_S_ustainabIe
Value, million CHF Value, million CHF Value, million CHF
2006 23 19538 -2236
2007 911 22884 -3079
2008 5235 12761 317
2009 337 13489 -2962
2010 1719 9040 -3497
2011 2051 7365 -5078
2012 1538 10711 -4257
2013 2521 11615 357
2014 3609 7360 -4479
2015 4598 12958 420
2016 1611 13087 482

Source: compiled by authors

Even though the Sustainable Value of Novartis is fluctuating, but it became more stable from
2010 till the end of the period. In 2008 Novartis created a Sustainable Value of 5235 million
CHF, this means generated 5235 million CHF cash flows more than the benchmark would have
generated with the same amount of resources. It happens after a negative Sustainable Value in
2007 (Table 7, marked in red), which was below the benchmark. Roche generated positive
Sustainable Value for all 10-year period. The best year for Roche was 2007 when generated
highest Sustainable Value of 22884 million CHF. Straumann creates positive Sustainable Value
only in 2008, 2013, 2015 and 2016. All other years of analysed period, Straumann created
negative Sustainable Value. There are several reasons for it, Straumann is the smallest company
from all 3 analysed companies, it’s profit 10 times smaller comparing to Novartis and Roche
and Straumann started to work actively implementing sustainability into company’s activities
only a few years ago. Due to different Sustainable Value results and the size of the analysed
companies, it is difficult to compare the apply the Sustainable Value approach. For the final
comparison, Return to Cost Ratio should be calculated.

5 step. Return to Cost Ratio

It is important to emphasize that the amount of Sustainable Value directly depends on the size
of a company and Total Assets it generates. In order to solve this problem the RCR is used. It
compares the return of the company to the return the benchmark would have created with
resources of the company’s Opportunity Costs (Table 8).

As not in all 3 analysed Switzerland pharmaceutical companies Sustainable Value is positive
(Table 7), it means not each company uses it‘s resources efficiently. The results of RCR show,
that Roche uses its resources more efficiently than the benchmark. In 2006 and 2007 Roche
was 6 times more efficient as the benchmark. Novartis creates positive Sustainable Value
almost for all period, except in 2007 (Table 8, marked in red), when it used resources 1.05 times
less efficiently than the benchmark. Even though Straumann is the smallest analysed company
in this research, it shows the best RCR result for the analysed period. Which is in 2008 even
exceed the ratio of 10:1, and reflect than the company uses its resources more efficiently that
the benchmark. However, looking from another perspective, Straumann didn’t provide data for
NOx emission, Sox emissions and also didn’t count any data for Accidents at work. This could
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be the reason for the prevention of the results, what course such negative Sustainable Value and
inefficient use of resources almost all the period.

Table 9 Return to Costs Ratio of the analysed companies

Year/Name Novartis RCR Roche RCR Straumann RCR
2006 1.0:1 6.10: 1 1:11.4
2007 1:1.05 6.90: 1 1:13.4
2008 1.35:1 5.17:1 10.1: 1
2009 1.02:1 2.89:1 1:7.2
2010 1.07:1 2.25:1 1:8.1
2011 1.07:1 195:1 1:12.6
2012 1.06:1 2.40:1 1:11.4
2013 1.10:1 2.94:1 5.7:1
2014 1.14:1 1.65:1 1:10.7
2015 1.20:1 3.17:1 51:1
2016 1.06:1 2.99:1 46:1

Source: compiled by authors

5 Analysis of Sustainability’s Influence on Profitability Ratios of
Switzerland Pharmaceutical Companies

In this chapter, in accordance with the hypothesis, the connection between Sustainable Value
and profitability return ratios by using the correlation coefficient and regression analysis is
carried out. Table 9 shows Novartis, Roche and Straumann Sustainable Value correlation with
4 profitability return ratios ROA, ROE, ROCE, and ROIC.

Table 10 Correlation significance verification by using p-value

Ratio p-value Correlation Correlation significance
Novartis ROA 0,22 0,40 Not significance
Novartis ROE 0,16 0,45 Not significance
Novartis ROCE 0,34 0,32 Not significance
Novartis ROIC 0,49 0,23 Not significance

Roche ROA 0,584 0,19 Not significance
Roche ROE 0,065 0,57 Significance
Roche ROCE 0,05 0,61 Significance
Roche ROIC 0,10 0,51 Significance
Staumann ROA 0,56 0,12 Not significance
Strauman ROE 0,81 0,08 Not significance
Strauman ROCE 0,95 0,02 Not significance
Strauman ROIC 0,45 0,25 Not significance

Source: compiled by authors

Most of the results show low and very low correlation. Only Roche Sustainable Value
correlation with ROE, ROIC and ROCE have a medium correlation, but there are no results for
strong correlation at all. Medium Sustainable Value correlation is disclosed to be 0,57 for ROE,
0,61 for ROCE, and 0,51 for ROIC. To determine whether the correlation between variables is
significant, the significance level of p-value should be compared. As in the research relative
small sample of data is used, it is assumed that the correlation is statistically significant with
the p-value <0,1. From the table 9, it is seen that significant correlation is for ROE, ROCE and
ROIC ratios. For the further analysis correlation of ROE, ROCE and ROIC ratios are taken.
Next, regression models only with significant correlations will be presented (Table 10).
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Table 11 Regression analysis of Roche ratios

Name Ratio a b Regression equation (§ = a + bx)
ROE 0,84 —2,84 %1011 $;, =084 —284 10" 1x

Roche ROCE 0,29 —5,87 10712 9, =0,29 — 587 « 107 *%x
ROIC 0,26 —3,92 % 10712 $, =026 —3,92 107 1%x

Source: compiled by authors

In all three equations related to ROE, ROCE and ROIC ratios, it is seen that coefficient near x
is very small. In the ROE equation, the coefficient for Sustainable Value is -2,84*10"(-11). The
coefficient indicates that for every additional CHF in Sustainable Value it can expect ROE to
increase by an average of -2,84*10”(-11) Sustainable Value. The situation for ROCE and ROIC
is very similar. All regression equations have very small and negative coefficient near x. When
there is a negative coefficient, we have an inverse relationship. It means for every unit increase
in Sustainable Value, it is expected a unit decrease in profitability ratio.

The correlation analysis disclosed only 3 from 12 analysed medium correlations, which were
significant. Regression analysis showed the inverse relationship with very small and negative
coefficients. To summarize the carried out analysis, the conclusion should be made, the
hypothesis, - there is the influence of sustainability, expressed as Sustainable Value, on the
company’s profitability ratios, should be rejected.

6 Conclusions and Discussions

From the theoretical point of view, the main advantage of Sustainable Value method, which
measures sustainability for all dimensions and gives results in monetary terms, can be seen by
combining corporate sustainability assessment with traditional value-based financial
performance analysis. It was revealed that theoretically sustainability has an influence on
profitability ratios ROA, ROE, ROCE, and ROIC. These profitability ratios were chosen to use
for the research, which aim was to support the hypothesis, that there is the influence of
sustainability, expressed as Sustainable Value, on the company’s profitability ratios.

Starting the research, Sustainable VValue method using 8 different environmental, economic and
social resources in three different Switzerland pharmaceutical companies, Novartis, Roche, and
Straumann, over the 10-year period from 2006 to 2016 was applied. The results disclosed that
only Roche creates positive Sustainable Value over the whole period and uses its resources
more efficiently than the benchmark. Novartis creates positive Sustainable Value almost for all
period, except in 2007, when it used resources 1.05 times less efficiently than the benchmark.
In this case, Straumann, indicated as the smallest company from all three analysed companies,
creates most of the negative Sustainable Value in the analysed period and use its resources less
efficient than the benchmark. Several reasons could influence such results, Straumann is didn’t
provide all the necessary data for the research and it started to implement sustainability into
business activities only several years ago, so can’t be named as the leader of sustainable
development among these three pharmaceutical companies.

Correlation and regression analysis show, despite Roche Sustainable Value and ROE, ROCE
and ROIC ratios, there is no strong dependency between sustainability and financial
profitability ratios of all analysed companies. Due to the weak significance of correlation, only
three regression equations for Roche Sustainable Value and ROE, ROCE and ROIC rations
were built. Which showed the inverse relationship with very small and negative coefficients.
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Comparing the results of correlation analysis with the results of Sustainable Value, one
coincidence should be highlighted, Roche is the only one company, from all three analysed
companies, which show the significance of correlation and has created positive Sustainable
Value over the whole period. As well, Return to cost Ratio of Roche is the highest, what shows
that the company uses its resources more efficiently than the benchmark constantly over the
analysed period.

To summarize the carried out analysis, the conclusion should be made, the hypothesis, - there
is the influence of sustainability, expressed as Sustainable Value, on the company’s profitability
ratios, should be rejected. The following aspects should be distinguished, which could course
the results:

In the research, a relatively small sample of data was used. Bigger and more explicit sample,
full data of necessary information could lead to better results.

In the Sustainable Value calculations, the GDP of Switzerland was taken as the benchmark. To
take a bigger amount of pharmaceutical companies for the research and change the benchmark
to an industrial one, could be seen as a future research option.

For correlation and regression analysis Sustainable Value, as the representative for the
sustainability performance of the company has been used. From a theoretical point of view,
Sustainable Value as the monetary expression is a positive aspect in order to evaluate
sustainability of a company, but we would suggest to leave an open question for the further
researches and discussion if Sustainable Value is the best option to use as the representative for
sustainability performance of the company in the analysis of influence.
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Abstract

New IORP Il Directive, effective since 2019, lies down new information requirement on all pension providers. The
directive requires all providers to supply the members and savers with Pension Benefit Statement on a regular
basis. Pension Benefit Statement should inter alias contain the projections of future pension benefits or pension
pot than can be reasonably expected at the moment of retirement. However, the directive does not provide any
further technical specification on the methods and processes of pension benefits projections. Our motivation is to
contribute to this issue and present possible approaches on pension benefits projections. Complexity of pension
benefits projections requires to take into account not only expected returns on various asset categories, but also
the correlation among other variables such as expected life-cycle income, probability of non-contributory periods
due to the unemployment and decisions on the saving strategy. Our results provide indications on the possible
solutions and compares the projected pension benefits according to the suggested methodology with back-tested
results using real supplementary pension funds operating in Slovakia.
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1 Introduction

Slovak old-age pension system is based on the multi-pillar approach, which consists of three

main pillars:

o Pillar I — State pension organized as a mandatory Pay-As-You-Go (PAYG) scheme,

o Pillar 1l - Funded pension organized as a voluntary funded Defined contribution (DC) based
scheme,

e Pillar Il - Supplementary pension saving (SPS) system organized as a voluntary individual
pension DC based scheme.

Pension reform started in 1996 with the introduction of SPS, which at that time (1996 — 2009)
was organized as a voluntary pension pillar offering life insurance contracts. Since July 20009,
the system has been changed to a funded saving scheme and Supplementary pension funds
(SPFs) are now offered to the savers (employees). Employer could contribute on behalf of his
employee to the pillar as well, and the scheme is now considered occupational pension scheme.
SPFs are managed by supplementary pension asset management companies (SPAMCs). Pillar
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Il was introduced at the beginning of 2005 and is known as “lbis pillar”, as individual
retirement accounts of savers are funded via redirected social security contributions.

The current pension system does not provide individuals the information which income can
expect in retirement. The new EU regulation for SPS systems aims to provide, besides
transparency in the provision of information during saving, also the provision of projections
concerning the payment of benefits from the system. The current draft Institutions for
Occupational Retirement Provision (IORPs) directive does not specify the method of
projections for expected amount of pension payable from the pension savings.

Our motivation and aim of this article is to contribute to this issue and present possible
approaches on pension benefits projections. For the needs of fulfilling the aim of creating a
simple model based on three approaches to simulate the income trusts and subsequent
applications for three types of savers with different income and educational profile. Aim of the
paper is to show advantages and disadvantages of different types of simulation methods with a
view to providing the most accurate current information regarding the estimation of future
pension benefits.

2 Literature Review

This article has been inspired by a new set of requirements in the area of transparency laid down
by the new legislation about occupational pension schemes and numerous discussions and work
on this issue during the last year. Institutions for Occupational Retirement Provision (IORPs)
are financial institutions which manage collective retirement schemes for employers, in order
to provide retirement benefits to their employees (the scheme members and beneficiaries).
Occupational pensions, which include an employer contribution, are known as the "second
pillar" of pension systems, the "first pillar" being state-based social security pensions, and the
"third pillar” being non-compulsory private pension savings by individuals. There are some
125,000 such funds operating across the EU. They hold assets worth €2.5 trillion on behalf of
around 75 million Europeans, which represents 20% of the EU’s working-age population.

Occupational pensions are private, normally pre-funded, supplementary pension plans linked
to an employment relationship. Many (but not all) occupational pensions are regulated at EU
level by the Directive on Institutions for Occupational Retirement Provision (or ‘IORPs’). On
27 March 2014, the European Commission proposed a revision (IORP 1) of the current IORP
Directive. The Commission noted there had been significant developments since the original
legislation in 2003 and that the proposal would make occupational pension institutions better
governed, more transparent and increase their cross-border activity, strengthening the internal
market.

Based on the comparison of key legal and operational principles, Slovak Supplementary
Pension Asset Management Companies fall under the scope of IORP |1 definition of IORPs and
thus the new directive shall apply also to them.

According to the articles 26 and following of the Directive (EU) 2016/2341 of the European
Parliament and of the Council of 14 December 2016 on the activities and supervision of
institutions for occupational retirement provision (IORPs) (European Parliament, 2017), the
new information requirements focuses on current members (savers), where the IORPs are
obliged to provide projections of future pension benefits via Pension Benefit Statement (further
only “PBS”) on a regular basis. However, there is no standardization of the PBS format, layout
or content. Implementation of IORP Il goes with no full harmonisation, but minimum
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harmonisation (Art. 36/3) and there will be no delegated acts, but exchange of best practices
(Art. 39/2) on the implementation of PBS. PBS aims to support informed decision-making
about (i) pension adequacy (answering the question “Do | need to save more to maintain my
standard of living after retirement?") and (ii) investment strategy (answering the question "Is
my investment approach right?").

Based on the EIOPA recommendation, the PBS should not only be seen a legal document, but
also atool to improve financial planning and ultimately pension adequacy (EIOPA, 2018). Thus
the PBS should be created by two dominant approaches: financial engineering and behavioral
economics. While the first one is tied to the methods of future pension benefits” projections, the
second one focuses on how to present the information to the regular savers (Sebo, 2018).
Regarding the projections, EIOPA (2018) requires using economic scenarios only for schemes
where the member bears the risk. Assumptions have to be presented in a clear and
understandable format, while leaving the room for IORPs to decide, whether deterministic or
stochastic approach will be used. However, the recommendation is to integrate the PBS also
with the 1st pillar pension schemes including 1bis pillar. Projections as well as disclosure
requirements should pay attention to the costs paid by a saver. Behavioral side of the PBS
should be taken into account by layering information and to include more detailed information
on the PBS elements, but all basic PBS information should be in Layer 1. There should be
consistency between electronic (online) form of PBS and printed form of PBS.

As our focus is on the first approach — projections of future pension benefits involving
financial engineering methods, the methodology part of the article deals with the analysis and
outcomes of using three major techniques of financial modelling.

3 Methodology

Presented methodology consists of 5 parts. 1% part defines life-cycle income function for 3
selected individuals according to their wage and education profile. 2" part discusses in more
details the forms of contributing to SPF. 3™ part contains a detailed description of the 3
simulation methods used to estimate the future yields for stock and bond of SPFs including
inflation and the 4™ part contains a description of the savings scheme with implemented
contributions, SPFs returns, and a fee policy reflecting the current SPS setting. The last 5 part
focuses on the evaluation criteria of results obtain by implementing simulation methods.

Let us have life-cycle income (LCI) functions of 3 example individuals, where LCI functions
are defined by their previous income, education level and age of an individual. We consider a
full career (without the existence of risk of unemployment) and the total saving period of 40
years (the length of the career for single-person types is different, but for the sake of the model,
we fix 2018 as the year of entry into supplementary pension savings for all individuals). Table
1 presents the achieved education level for each individual, including their income profiles, the
initial annual wages, the number of saving years, SPS entry age and respective retirement ages.
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Table 1 Input data for 3 types of individuals

Education . Starting Saving period | Entry age into | Retirement age
Wages profile | annual wage
level (wi) (M SPS system (x1) (x7)
o 5220 €
Elementary | Minimum wage |(monthly wage 435 40 years 25 65
£in 2017)
) 11448 €
High school | Average wage |(monthly wage 954 40 years 25 65
£in 2017)
, 13740 €
'\gaSter > 12 x average (monthly wage 40 years 25 65
egree wage 1145 € in 2017)

Source: Author’s, 2018

Income estimation for analyzed individuals will be realized through the model of the lifetime
income function of the individual presented by Guvenen (2009) and Guvenen and Smith (2014)
and detailed for the conditions of the Slovak Republic by Balco, Sebo, Mestan and Sebova
(2018) and Sebo, Melicherdik, Mestan and Kralik (2017). LCl model is based on the
anticipation of an individual's future income from his age and education, abstaining from both
expected and unexpected shocks such as unemployment, disability, pregnancy, etc. The model
uses the long-term data from the American Community Survey (ACS, 2014) when estimating
the income functions, as there is no longitudinal data series for Slovakia. Individual nominal
income w in education level j and time t is represented as w; ,, 7, represents inflation rate over

timet. Lett € {1,2,..,T}; T = 40 and indicates a serial number of the saving rate. Simulated
expected future income is calculated as follows:

Wit = ]
W1 * @i * (L+71); t€S2,T>

1)

wj . denotes the real annual wage increase of the individual with the appropriate education j at

time t, calculated as
Lt=1
= {Nf”"f te<2,T >}'

Jxt—1

)

*
w]'t

Formula (2) is taken from the research of Sebo, Virdzek and Sebova (2015) and Guvenen and
Smith (2014). §;,, and ¥;,, __ indicate individual income for each education level j and age x

intime tand t-1.

2" part of the methodology focuses on the contributions C into SPS system for individuals on
yearly basis. Contributions paid to the SPS system come from individuals (also referred to as
employees) or their employers and can be expressed in relative terms (wage percent), in
absolute terms (fixed amount) or combination (employee contributions in relative terms and
employer's contribution in absolute terms or vice versa). In this article we work only with
relative contributions to SPS system both for individual (employee) and employer. Relative
annual contribution of an employee is presented as c(ee): and employer’s contributions as c(er):.
Contribution rate is equal both for individual and employer and equals 3 % for each t.
Contribution fee is equal to 0 % in SPS system so contributions payed into SPS system are fully
invested. We mark total contribution rate in relative terms as c; and it equals to 6 %. It is
calculated as:

c; =c(ee); +cler); = 3%+ 3% = 6% (3)
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Total contribution in absolute terms is calculated as follows
Cr = c(ee)r *wje +cler), *wj, 4)

The 3™ methodology part focuses on three simulation methods which could be used in SPS
system to forecast future SPFs returns. As we mentioned in chapter 1, current IORPI |
legislation does not provide any specification nor suggestions on simulation methods that
should be applied for future payments projections in SPS system. We used three different
methods from the simplest way to the most difficult way:

e [I.] Linear projections method based on past annual performance of pension funds,

¢ [I1.] Monte Carlo simulation method based on average past annual returns of pension funds,
e [I11.] Resampling of historical block of data consist from almost 100 years of stock and

bonds annual returns (including annual inflation rate) for US market.

In this module we work in each method with three potential scenarios:
e Neutral scenario (calculate as 50" percentile)

e Optimistic scenario (calculate as 75" percentile)

e Pessimistic scenario (calculate as 25" percentile)

In this article we use strictly publicly available data about selected SPFs — one stock fund and
one bond fund according to highest cumulative return from inception of fund (1% July 2009).
Data are available on public website ManazerUspor.sk. Considering the cumulative returns, we
have chosen following pension funds for further analysis:
e Stock fund — Growth contribution SPF NN (Rastovy prispevkovy DDF NN),
e Bond fund — Comfort life 2030 contribution SPF Tatra banka (Comfort life 2030
prispevkovy DDF DDS Tatra banky).

First projection method is based on linearized assumption about future returns. This approach
is based on the very simple principle that the future (in a certain time horizon) will bring the
same average returns as it was in previous periods. However, considering empirical evidence,
financial markets developments and returns are not strictly linear, thus assuming a fixed rate of
returns in each of the further periods is a massive simplification that might lead to misleading
results. The method based on linearized returns for 3 scenarios uses empirical returns of
analyzed pension funds. This method is used, for example, in the development of key investor
information (KID) for Packaged Retail Investment and Insurance Products (PRIIPs) according
to Regulation (EU) No 1286/2014. In view of the PRIIPs KID methodology, the Market Risk
Measurement (Market Risk) approach is used to define the standard deviation, which calculates
the optimistic and a pessimistic scenario. At the same time, other approaches, such as VaR
(Value-at-Risk), can be used. Also, in the case of credit risk involvement for the bond part of
the portfolio, a Synthetic Risk-Reward Indicator (SRRI) is created, which defines the risk
categories for the investment and defines the risk-return profile of a financial instrument.
Restrictions on the PRIIPs of KIID methodology from an individual perspective are based on
the non-disclosure of the overall portfolio structure.

In our case, we use slightly modified PRIIPs KIID methodology. For chosen scenarios, first we
calculate annual empirical returns r(l,s(b))s, than average annual empirical return 7(1, s(b))

and annual standard deviation SD(1,s(b)) for selected funds from 2009 to 2017 (n € {1,2, ...,8}).
Average return and Standard deviation will be calculated as follows:
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Pn
Pp_q
)
7(1,s(b)) = Tt ©)
$D(Ls (1) = [EENr(1,5B)), - 7L B 0

Expected returns for three types of scenarios are calculated as follows:

¢ Neutral scenario — historical average annual return f(l, s(b)) both for selected stock (s) and
bond (b) and calculate future annual return will be 7(1,s(b)), = 7(1,5(b))

e Optimistic scenario — historical annual return r‘(I, s(b)) and 0,5* SD(l, s(b)); future
expected annual return are calculated as: r(I,s(b))t =7(I,s(b)) + 0,5 xSD(I,s(b)),

e Pessimistic scenario —historical annual return 7(I,s(b)) and - 0,5* SD(l, s(b)); future
expected annual return are calculated as: 7(1,s(b)), = 7(I,5(b)) — 0,5 * SD(I,5(b))

In order to present projections in real terms, we use target inflation rate according to ECB at
level ©(I); = 2 %. Table 2 below provides historical annual average return and standard
deviation for selected stock or bond fund with expected future annual return for all scenarios.

Table 2 Historic annual average return and standard deviation and scenarios average return

Stock fund Bond fund
Historic average annual return 7,77 % 4,11 %
Historic average standard deviation 8,26 % 2,58 %
Optimistic scenario projection 11,90 % 5,39 %
Neutral scenario projection 7,77 % 4,11 %
Pessimistic scenario projection 3,64 % 2,82 %

Source: Author’s, 2018.

Second simulation method used to forecast future fund returns is Monte Carlo. According to
Wiersem (2008), Vajargah and Shoghi (2015) and Rubinstein and Kroese, (2017) Monte Carlo
simulations are used to model the probability of different outcomes in a process that cannot
easily be predicted due to the intervention of random variables. It is a technique used to
understand the impact of risk and uncertainty in prediction and forecasting models. For this
article, we will use the geometric Brownian motion (GBM), which is technically a Markov
process. This means that the stock price follows a random walk and is consistent with (at the
very least) the weak form of the efficient market hypothesis (EMH) — past price information is
already incorporated, and the next price movement is "conditionally independent” of past price
movements. The formula for GBM can be found below, where P is the fund price, 7(1, s(b)) is
the expected return, SD(1, s(b)) is the standard deviation of returns, t is time, and « is the random
variable of Wiener’s process, where e~N(0,1):

r(11,5(b)) = 32 = 7(1, s(b))At + SD(I1, 5(b) e VAT ®)
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We make 1000 simulation of future 40 years fund returns both for stock and bond fund. To
present projections in real term values, we use target inflation rate according to ECB at level
(1) =2 %.

Third simulation method in our article is called resampling. The purpose of this method is to

use a long historical block of returns, possibly any other macroeconomic indicators necessarily

for calculation. This method is described in detail by Sebo, Melicheréik, Mest'an and Kralik

(2017) and Balco, Sebo, Mestan and Sebova (2018). This method works with 98 years block

of historical financial series data (from 1919 to 2017) consisting of:

e Stock returns represent annual historic returns from index Down Jones Industrial Average
30 (DJIA 30) from 1918 to 2001, and from 2002 to 2017 we use annual returns for ETF DIA
which are market traded ETF tools which copy DJIA30 index structure.

e Bond returns represent annual historic returns from 7 — 10 US treasury bond from 1919 to
2001, and from 2002 to 2017 we use annual returns for ETF IEF which invest into US
treasury bonds with 7 — 10 years duration,

o Inflation rate represent annual changes in US customer price index (CPI1) from 1919 to 2017.

All datasets described above are available in the FRED database operated by the FED branch
in St. Louis. This dataset (called block (B)) consists of 3 columns represented by Inflation rate,
stock and bond annual returns from 1918 to 2017. We divide this original block of data into 36
shorter blocks of data based on the business cycle types using methodology of National Bureau
of Economic Research, which provides information on US Business Cycle and Expansions and
Contractions. We get 18 blocks (Bg) representing growth periods (expansions) and 18 blocks
(Bp) representing declining periods (recessions). Then we start with generating 40-year long
blocks containing annualized returns of stocks, bonds and inflation. Overall, we get 1000 new
data series for bond, stocks and inflation. We mark annual forecast return for stock and bond as
r(111, s(b,)) and inflation rate as (III),. In the table below we summarize the advantages and
disadvantages of three simulation methods.

Table 3 Advantages and disadvantages of using selected simulation methods

Advantages Disadvantages

o simplifying reality

e overvaluation or
understatement of future
returns for projections over a
longer period

e does not reflect the
relationships between
financial instrument returns
and inflation over the time

o reflects relations between stock and * most difficult simulation

Resampling bond returns and inflation rate (r:rtl)er:;)ouciationalIy(r;l:(r:n)erlcalIy,

e simple access and implementation

o reflects portfolio structure of selected
pension fund

e works with empirical data

Linear forecast method

e based on historic fund performance
e results  (projections) can be
"probability weighted"

Monte Carlo
simulation method

Source: Author’s, 2018

4™ methodology part focuses on presenting formulas for saving scheme with implemented
contributions, SPFs returns for different simulation methods and fee policy reflecting current
SPS settings.

Supplementary pension fund management companies apply two types of fees — management

fee and performance fee. Simulation methods presented in the 3" deliver gross returns.
However, to present final pension pot after 40 years of saving, we need to adjust the gross
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returns by applying fees charged on the account of savers. Process of fee implementation is
presented in a paper by Me3arova, Sebo and Balco (2015) where they transformed gross returns
r(i,s(b)) into net returns r*(i,s(b)) where ie{[1.],[I1.], [II].]} and indicate type of simulation
method as follows:

r*(i,s(b))t = r(i,s(b))t —FM —FY 9)

where FM, represents management fee. The management fee charged by pension fund
management companies is applied on assets under management and the level of fees are as
follows:

e 14%p.a. fort=1(2018),

e 13%p.a. fort =2 (2019),

e 12%p.a. fort e {3,T} (2020 and later),

FY represents performance fee, which represents costs charged by an investment manager for
generating positive returns. The fee can be charged only if the fund performance reaches new
highs and therefore standard high-water mark principle applies. Performance fee is currently
10 % of the difference between new and old highs and it calculated as follows:

Pe_q(1+73) ) . 1
F/ = {0,1 (W — 1) ;under the condition P;_1(1 + 1) > max P (10)
0

The value of saving at the end of saving period St is calculated as follows:
T-t
Sr= S G (1+7°(65(1)),) (11)

The 5th methodology part focuses on the evaluation the results achieved by applying three types
of projections. First indicator to evaluate the results is the savings performance (SPr). It can be
viewed as a ratio of final savings value and paid contributions. Savings performance indicator

is calculated as follows:

_ St
SP; = TG 1 (12)

Second indicator is called annual pension benefit (PBr). It is the amount of annual pension paid

out for a fixed period of 20 years. It is calculated as follows:

PBy =3t (13)

4 Results

The results for the projected pension pot values for three projections methods and three income
type individuals are presented in this chapter. Used tables show only neutral scenarios for
projections, however, we present nominal as well as real (inflation adjusted) values.

We also present the histograms, where one can see the distribution of projected values for bond
as well as stock pension fund. Logically, the method of linearized assumptions has only three
bars, one for each scenario.

Table 4 below presents results for an individual with elementary education. Every projection
method delivered different results even in the case of contributions and final wages. Linearized
assumptions method as well as Monte Carlo method uses the same inflation rate that is
linearized for the whole saving period. However, resampling method uses historical inflation
data, which is on average higher than the assumption of 2 % p.a. used by linearized and Monte
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Carlo methods. Using resampling method produces higher expected pension savings by almost
7 000 € compared to linearized assumption and Monte Carlo methods when the bond fund is
used as a pension vehicle for the whole saving period of 40 year. However, savings performance
indicator shows that the return on savings in bond fund would be between 60 — 65 %, which is
not a significant difference. On the other hand, the difference among nominal value of pension
savings is significantly higher when the stock fund is used as pension vehicle for the whole
saving period. Even there are no significant differences among linearized assumption and
Monte Carlo method, resampling method delivered significantly lower expected values of
pension savings. Average savings performance indicator for stock fund and for resampling
method was 166 %, while for linearized assumption method the indicator was 338 %,
respectively 332 % for Monte Carlo method. This indicates that resampling method has more
conservative set-up for stock performance due to the higher empirical volatility compared to
the assumptions used for linearized assumption and Monte Carlo method. It should be noted,
that linearized assumption method as well as Monte Carlo method uses estimates for returns
and volatility from a specific time period from the past, which might be at that time
overestimated when longer periods are considered. The second aspect of analyzing the results
is to show, what would be the real value of pension savings when the pension pot is adjusted
for inflation. In this case, the difference among pension savings when the stock fund is used for
the whole saving period is even more significant and reaches almost 50%. Resampling method
therefore provides very conservative predictions for stock funds and narrows the difference
between bond and stock fund saving strategy, which might be in contrast to mainstream
expectations for bigger differences when bond or stock fund is used for a very long investment
(saving) period.

Table 4 Results for individual with elementary education (neutral scenario)

| Linear projection | Monte Carlo projection ‘ Resampling
Nominal value

Contributions 2152851 € 2152851 € 25 049,23 €

Last Wage 1100,61€ 1100,61€ 1371,81€

Saving 34 660,73 € 34 528,30 € 41 499,67 €
Bond fund | Annual Pension 173304 € 1726,42 € 207498 €

benefits

Saving performance 0,61 0,60 0,65

Saving 94 308,42 € 92 907,44 € 65 524,95 €
Stock fund | Annual Pension 471542¢€ 464537 € 327625 ¢

benefits

Saving performance 3,38 3,32 1,66

Real (discounted) value

Contributions 10014,14 € 10014,14 € 9047,10€

Last Wage 511,96 € 511,96 € 511,96 €

Saving 16 122,68 € 16 061,08 € 15 455,40 €
Bond fund Q::;ﬁ'spens'on 806,13 € 803,05 € 772,77€

Saving 43 868,22 € 43 216,55 € 23 883,49 €
stock fund ﬁ:r?eufziatlsPensmn 219341¢€ 2160,83 € 1194,17€

Source: Author’s, 2018.

To inspect the differences among results when resampling method is used, we present the
distribution of savings performance below (see Figure 1), where the “y”-axis shows the relative
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frequency of savings performance and “x”-axis shows the savings performance. Inspecting
bond fund suggests that there are no significant differences in the distribution of saving
performance when Monte Carlo or resampling method is used, where the later one has slightly
higher spread of results. In contrast to the bond fund savings performance distribution, stock
fund savings performance distribution has higher kurtosis and is concentrated around the
average when Monte Carlo method is used compared to the resampling method. To summarize
the findings for resampling method, we can expect distribution to be more uniform than log-
normal when this method is used for stock funds (stock returns) than for bond fund (bond
returns).

Stock fund Bond fund
q 1
Projection ) P Projection
LINEAR: o LINEAR
MONTE_CARLO WKONTE_CARLO
RESAMPLING RESAMPLING
1 0.1=

' i ' ' ' '
4 g 3 b5 10 1.3

Figure 1 Histogram represent relative frequency of saving performance indicator
for individual with high school education
Source: Author’s, 2018.

Results for an individual with full high-school education, where the life-cycle income function
IS more concave, suggest that the savings performance indicator will be a little lower than in
the previous case. This is due to the life-cycle income function causing that rising wage later in
the career would cause higher contributions and overall higher values of savings, but on the
other hand, the performance would be lower due to the higher weight of higher contributions
paid later in the career. And again, we see significant differences among pension pots when
resampling method is applied.

Table 5 Results for individual with high school education (neutral scenario)

| Linearized assumptions ‘ Monte Carlo | Resampling
Nominal value
Contributions 55562,72 € 55 562,72 € 64 902,39 €
Last Wage 2823,61€ 2823,61€ 3519,37€
Saving 88 566,08 € 88 257,20 € 106 223,07 €
Bond fund | Annual Pension benefits 442830 € 441286 € 5311,15€
Saving performance 0,59 0,59 0,63
Saving 23564162 € 232 393,09 € 167 475,73 €
Stock fund | Annual Pension benefits 11782,08 € 11 619,65 € 8373,79€
Saving performance 3,24 3,18 1,61
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Real (discounted) value

Contributions 25 845,39 € 25845,39 € 23 383,01 €

Last Wage 131342 € 1313,42 € 1313,42 €

Saving 41 197,13 € 41 053,45 € 39501,27 €
Bond fund

Annual Pension benefits 2 059,86 € 2052,67 € 1975,06 €

Saving 109 610,34 € 108 099,27 € 61 198,93 €
Stock fund

Annual Pension benefits 5480,52 € 5404,96 € 3059,95 €

Source: Author’s, 2018.

Figure 2 below presents the distribution of pension pot projections, where the resampling
method delivers significantly lower expected values for stock fund savings performance.

Stock fund

2 4 1 :

Bond fund

Projection

LINEAR i
MOMNTE_CARLOD
RESAMPLING

for individual with high school education

Source: Author’s, 2018.

Table 6 Results for individual with master’s degree education (neutral scenario)

Projection
LINEAR
MONTE_CARLOD
RESAMPLIMNG

Figure 2 Histogram represent relative frequency of saving performance indicator

Linearized assumptions ‘ Monte Carlo Resampling
Nominal value
Contributions 75 510,09 € 75 510,09 € 88 178,71 €
Last Wage 3698,69 € 3698,69 € 4 610,08 €
Saving 120 217,75 € 119 809,68 € 144 360,77 €
Bond fund Annual Pension benefits 6 010,89 € 5990,48 € 7 218,04 €
Saving performance 0,59 0,59 0,62
Saving 317 327,13 € 31322485 € 228 134,94 €
Stock fund | Annual Pension benefits 15 866,36 € 15661,24 € 11 406,75 €
Saving performance 3,20 3,15 1,61
Real (discounted) value
Contributions 35124,04 € 35124,04 € 31754,93 €
Last Wage 1720,47 € 172047 € 172047 €
Saving 55 920,12 € 55 730,31 € 53 694,65 €
Bond fund
Annual Pension benefits 2796,01€ 2786,52 € 2684,73€
Saving 147 606,93 € 145 698,73 € 83 250,99 €
Stock fund
Annual Pension benefits 7380,35€ 728494 € 4162,55 €

Source: Author’s, 2018.
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Figure 3 Histogram represent relative frequency of saving performance indicator
for individual with master’s degree education
Source: Author’s, 2018.

The last individual possesses the highest educational level - Master’s degree. This corresponds
to the steepest life-cycle income curve. This again lowers the overall savings performance
indicator as the highest contributions are paid later in the work career and thus these
contributions do not have enough time to deliver higher returns when volatility of stock fund is
considered. And again, we can see the significant differences among distribution of projections
when resampling method is applied for stock fund.

5 Conclusion

The article presents an introductory investigation into the three methods used for pension
savings projections. As the IORP Il directive starts to require pension providers to project
expected value of savings at the end of savings period — at retirement — our aim was to provide
some insights into the methods and expected results when the methods are applied.

As we have used empirical data for last 9 years for the estimation of values for the linearized
assumption method as well as for the Monte Carlo method, it can be said that the period of last
9 years has been extraordinary for stock and bond returns and do not correspond to the longer
(100 years) averages. As the linearized assumption method is easy to understand, the results
can be significantly misleading when the assumptions are made based on very short empirical
data sets or based on empirical returns of pension funds. This method cannot deliver probability
weighted scenarios and therefore significantly limits the soundness of results. Monte Carlo
method as a widely used projection method is prone to the data used for the estimation of
distribution and thus might deliver either underestimated or overestimated results. Resampling
method on the other hand is quite complicated method and requires very long financial data
series. However, it can deliver sound and understandable results.

We can conclude that the resampling method, which uses very long data series, delivers
projections that can be more conservative, but on the other hand are based on empirical data
and therefore can be more trusted.

Even if we understand the simplification of our models, the results can serve as good basis for
decision makers when the projection methods will be considered. Further analysis and
investigations should focus on implementation of various shocks into the life-cycle income
curve that are present on the labor market (unemployment, sickness, maternity), which might
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decrease the overall value of pension savings, but at the same time bring the projection closer
to the expected reality.
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Abstract

The defining features of the established corporate environment in Ukraine are the high level of
accumulated debt load at a high ownership concentration. The presence of such features exacerbates
one another negatively both for business entities (which has manifested in the additional complication
of already limited access to external financing and the reduction of potential investment financing
opportunities) and for the national financial market as a whole (due to development stagnation of its
key segments: corporate rights market and debt financing market). As a result, there is the problem
of a "closed circle”, the negative consequences of which are most acutely felt by external small
companies with growth prospects, which have a high investment need, but cannot meet it. Reducing
the negative externalities of high concentration of ownership and debt burden for national business
is possible by strengthening institutional support of the financial market from the standpoint of
balance between access to financing and protection of investors' rights, which confirms the
experience of some emerging economies, primarily Brazil, Argentina, Poland and South Korea.
Among the key growth points for Ukraine in this direction are the stock trading liberalization and
diversification, the stimulation of entry into the capital of new participants, the improvement of legal
and informational support for investment contracts, ensuring the right to convert liabilities into
equity, enhancing the soundness of decision-making on lending and strengthening the exchange of
credit information.

Keywords: Business entities Financial Architecture, Ownership Concentration, Debt Burden, Access
to Capital, Financial Market.

JEL Classification: G10, G20, G32, G34, G40

1 Introduction

In terms of unevenness and transformational national economy development, it becomes a priority to
reduce a negative impact of corporate sector functioning endogenous factors. Especially, business
entities are subject to a restrictive impact on capital market factors, in particular, the securities market
and bank lending, the development of which is still disproportionate. At the same time, the degree of
access to financial resources determines the possibility of realizing investment needs, and
consequently, qualitative development and business value increasing.

Researches in the field of business entities financial architecture, as a systems of internal structural
characteristics determining the financial activity implementation, allowed to identify the companies’
ability to adapt internal characteristics in terms of requirements of the national corporate sector, on
the one hand, and access to financing in conditions of friction and high cyclical financial market, on
the other. At the same time, it should be noted that companies’ financial architecture hallmark in
Ukraine is the over concentrated ownership structure and the extremely high level of accumulated
debt (the results of financial architecture cluster analysis found that for 39 out of 100 companies are
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characterized by the presence of two of these signs at once). Such architectural features include the
factors of financial constraints, which manifests in the companies’ complexity of external capital access
and, accordingly, "underinvestment”. But furthermore, it produces a cumulative reciprocal impact on
the financial market by development blocking of its individual sectors, which as a result, narrowing the
access channels for all other participants in financial relations, thus forming a closed circle.

The issue of ownership structure is one of the key aspects of the subject of research in the field of
corporate finance, because the prism of agency conflicts and related costs has an impact on the
effectiveness of the implementation of corporate strategy, and therefore on the market value of
business. The authors confirm the existence of a positive effect of the concentration of ownership on
company’s effectiveness in transition economies. At the same time, in recent years there is evidence
that even in countries with a weak financial markets development as well as information and legal
institutions, such effect is not monotonous: excessive concentration level increase can be justified
only in the short-term prospect as an instrument for reducing the corporate conflicts, solutions
implementation accelerating, opportunism and external acquisitions protection. In the long term, the
direction of such influence is changing, as further increase in the level of concentration narrows the
horizons of potential external sources of financing of investment needs of the business.

On the other hand, the issue of ownership concentration has considered from the standpoint of factors
that determine it. On this occasion, the research by La Porta R., Kabeza-Garcia L., Dolgopyatova T.
and others authors who assess the company’s ownership concentration level of in different countries
in dynamics and analyze microeconomic factors (size, prospects of growth, level of debt, type of
owner, market position, etc.) or macroeconomic (legal, political, cultural, ideological, etc.) most
importantly determine the formed tendencies.

While paying due attention to the scientists’ contribution to the development of this field of study, it
should be noted that the discovering of relationship between the corporations ownership
concentration and the features of financial market, as one that determines their mutual formation and
determines the general problems of access of business entities to financial resources, remains
superficial. Consideration of the two issues mentioned above within the framework of one problem
provides an opportunity to assess more fully the depth of the negative consequences of such problems
in the corporate sector of Ukraine for the financial market and its participants. Furthermore, drawing
from the experience of countries with similar characteristics, to find directions and develop proposals
to reduce negative externalities. Such preconditions determined the purpose and relevance of the
chosen topic of study, the practical significance of which is increasing in the context of reforms and
institutional transformations in Ukraine.

2 Internal affairs of the influence on access to financing and its cost for companies
2.1 High concentrated ownership structure of companies

Ownership structure in the corporate sector of Ukraine was formed as over concentrated. Mass
privatization, which since the time of independence had to create a wide range of shareholders of
corporate enterprises, was ineffective. In response to the actual dysfunction of the legal institutions,
the lack of opportunity through the dividends to realize ownership rights against the backdrop of a
transformation downturn and high inflation, processes of concentration of a large stock in the hands
of a consolidated shareholder’s small group or one shareholder. The main stimulus was the need to
establish or maintain a legitimate control over the activities of companies and financial flows. The
first stage of redistribution of capital continued until the early 2000's and determined widespread
hostile takeovers and voluntary exit from business with a premium for control. The completion of the
financial crisis of 2008-2009 in Ukraine provoked a second stage of consolidation and re-
privatization: in terms of reducing the financial stability of individual companies and strengthening
the expansive interests of powerful business groups, processes of corporate integration gave
intensification, primarily through mergers and acquisitions. Nowadays, corporate sector entities are
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at different stages of completing the fundamental market restructuring of business. Less investor-
friendly companies and industries continue the process of concentration of ownership and control that
leaders of adaptation have already completed. The trend to a slight decrease in the ownership
concentration level in Ukrainian corporate sector (on the background of capital market integration
into world financial markets) gives reason to believe that the limits of the ownership concentration in
Ukraine have achieved, although they remain excessively high.

The assessment of the ownership concentration in the corporate sector has carried out by the author
within the framework of the analysis of the dynamics of the financial architecture of business entities
in Ukraine. Taking into account the size of business as a determining factor in shaping the features
of financial architecture, a representative sample of 100 companies from different sectors of the real
sector of the joint-stock economy sector was divided into two sub-assemblies: larger in aggregate
assets and smaller. Thus, it was found that from 2008 to 2012, the average volume of the controlling
block of major shareholders of large business increased from 69.80% to 75.75% (in 2015 it amounted
to 75.08%), which confirms the high concentration of ownership structure (Figure 1).
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m Large companies

m Small companies

0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00
Figure 1 Dynamics of concentration of ownership of corporate sector entities in Ukraine by size in 2008-2015
Source: https://smida.gov.ua/db/emitent

The average level of concentration of ownership of smaller assets of business entities was relatively
lower — 61.74%, but also marked by a growing trend of consolidation of ownership and its more rapid
pace. In addition, among the relatively small entities of the corporate sector, more than doubled the
number of companies with a missing controlling stake in the dominant shareholder (50% + 1 share),
most of which still hold a blocking package (25% + 1 share) — Figure 2.
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30 <25%
20 m25-50%
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Large companies Small companies Some of the large Some of the small
companies trading inthe companies trading in the
stock market stock market

Figure 2 Distribution of Ukrainian corporate sector entities of different sizes by the shares of the dominant
shareholder, including those that are participants of the stock market
Source: https://smida.gov.ua/db/emitent
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As it is observed, more than half of large companies are participants in Ukrainian stock market
organized trading (listed on the stock exchange): among them are companies with low and middle
level of ownership concentration, and about half with a highly concentrated ownership structure
(>50%). This indicates a predominantly small volume of shares issued for sale on the stock market,
which does not actually change the nature of joint stock. Among the small entities of the corporate
sector, only one fifth of the sample was found to be part of the stock exchange. At the same time, the
fact that companies with a low ownership concentration (<25%) do not participate in stock, as well
as does not participate the vast majority of companies with an average concentration (25-50%) is
indicated. Such observations allow to determine that:

1. the level of ownership concentration is substantially high but uneven in the corporate sector of
Ukraine and remains higher for the largest companies of the real sector;

2. the reduced concentration of companies ownership is not always achieved by the placement of
shares on national stock exchanges, indicating a weak institutional development of the stock
market (high share of over-the-counter trade). The reasons for this are the complexity of
compliance with the requirements of registration and listing, as well as high costs of placement
of securities issues on exchanges;

3. an alternative tool in terms of increasing the share of public participation in the financing of
Ukrainian companies is direct foreign investment, which is realized through appropriate funds.
In 2014, due to the general deterioration of the investment climate in the country, the volume
of direct foreign investments has decreased by almost 10 times, however, 5 of the 27
investigated companies with less concentrated ownership structure have foreign investors
owning shares through direct investment funds.

Thus, high ownership concentration has dual consequences on the micro and macroeconomic

levels:

e corporate governance facilitating and agency costs reduce for companies in terms of imperfect
markets and weak institutions;

e financial market development blocking due to the deterioration of the quantitative and
qualitative composition of its participants, reduces the scale and liquidity of the market, which
ultimately constrains the channels of redistribution of capital and hinders the investment
process. The most negative effect of this manifests externally - on the activities of small and
medium-sized businesses, companies of a new formation, which work in promising areas and
cannot meet the need for access to external capital in order to finance further development.

It has to be noted, that the high ownership concentration of corporate sector entities in Ukraine
carries a complex system of direct and indirect negative consequences, which are reflected in the
weak institutional development of the financial market and reduce access to resources in various
sectors. In turn, the weak development of the financial market, primarily the capital market,
increases the limits and risks for companies, which prompts them to continue the process of
concentration of ownership or maintain its high level in order to protect private capital. So,
consider the main directions of such a two-way causal relationship:

1. Non-compliance with the requirements of the listing procedure, which essentially reduces the
share of guaranteed quality and liquidity securities in the stock market of Ukraine. In addition
to the requirements for the volume of equity capital of issuers, annual income, capitalization,
corporate governance and disclosure, the NCSSF standards prescribe requirements for the
ownership structure of issuers that meet similar listing standards on the stock exchanges of
developed countries where ownership concentration is not a problem (Table 1). Obviously, a
high concentration of ownership (70-75% in the corporate sector) is a significant limitation of
public offering of shares on national stock exchanges. It should be noted that by the end of
2016, only the 8 stock issuers to the second level listing list are included, based on which
quotes exchange indices are calculated. The high dependence of the indices on the current

186



performance of a small group of companies results in their high volatility and a major factor
in the low market liquidity.

Table 1 Comparison of listing requirements regarding the ownership structure of joint stock companies submitted
by Stock Exchanges, including alternative ones in different countries

Name of stock
exchange, country

Stock exchange segment /
level of listing

Standards in the area of ownership structure of issuers

PFTS, Prospect,
Ukrainian Stock

1 level of listing

Minimum of 25% of shares in circulation, no more than 50% of shares in
the hands of the two largest shareholders

Exchange, 2 level of listing 2 level of listing Minimum of 10% of shares in circulation, no more than

Ukraine 50% of shares in the hands of the two largest shareholders (with the
exception of restricted shares and shares owned by the state)

Warsaw Stock Basic listing, alternative | At least 25% of shares in circulation, the number of shares - at least 500,000

Exchange site New Connect units. The total value of which is not less than 17 million euro (at the price

(WSE), Poland of the last sale or at the price at the time of issue)

Hong Kong Listing A Minimum of 300 shareholders, no more than 50% of the shares in the hands

Stock Exchange,
China

of the three largest shareholders

GEM, an alternative site

Minimum of 300 shareholders

London Stock
Exchange, UK

Listing A

The number of shareholders is not regulated, at least 25% of the shares must
be in public ownership

AlM, an alternative site

No regulations

NASDAQ, USA | 1listing level Minimum 2200 shareholders, number of shares in a public share - 1250000
units
2 level of listing Minimum of 400 voting shareholders, the number of shares in a public share
- 1100000 units
3 level of listing Minimum of 300 voting shareholders, the number of shares in a public share
is 1,000,000 units
NYSE, USA Listing A International shareholders: 5000. National shareholders, according to the

schemes: a) 2000 voting shareholders; b) 2,200 shareholders, the volume of
trading in 100,000 shares per month; ¢) 500 shareholders, the volume of trades
100,000,000 shares per month

ARCA, an alternative site

No regulations

Singapore Stock

Listing A

25% of issued shares owns at least 1000 shareholders. Minimum 500000

Exchange, | units. or 15% of the shares issued belongs to at least 500 shareholders
Singapore SESDAQ, an alternative site
Tokyo Stock National companies 1 level | Number of shares in circulation <30,000 units, - number of shareholders >

Exchange, Japan

of listing

2200; the number of shares in circulation of 30,000 - 200,000 units, the
number of shareholders > 2,300 + 100 shareholders for each additional
10,000 shares issued

National companies with 2
levels of listing

Number of shares in circulation > 9999 units. - number of shareholders >
800; the number of shares in circulation is from 10000 to 19999 units, the
number of shareholders is > 1000; the number of shares in circulation >
20,000 units, the number of shareholders > 1200 + 100 shareholders for each
additional issue of 10,000 shares

Source: Materials of the information site Ernst & Young: IPO insights Comparing global stock exchanges

2. The risk of expropriation (ousting) of minority shareholders. In joint-stock companies, the law
must guarantee at least the minimum standards of protection of the rights of shareholders who join
the company through the purchase of shares and not always have the opportunity to negotiate with
other parties regarding the scope of their rights. However, in Ukraine, due to the lack of a public
corporate sector, the provisions of the Law "On Joint Stock Companies” have borrowed from
developed jurisdictions and cannot be adapted in practice to local specifics, thus losing their
original content. Of the all the rules relating to the rights of minorities, including cumulative voting
and participation in management, only the permission the issuance of shares to be sold at any time
are practically fulfilled, but due to the lack of both real public value of shares and mechanisms her
fair valuation, they are redeemed at an undervalued (often nominal) price. Therefore, the risk of
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expropriation of minority shareholders in Ukraine remains high and affects not only stock market
participants but also the direct investment market.

3. The low quality corporate governance, information asymmetry and opacity, informal relationships
between resource owners and the associated moral hazard are derivative characteristics of high
ownership concentration, which, in imperfect markets create the problem of multiple agency costs
and increase the financing costs. An open information environment can bring the market value of
financing closer to its objective value and allow investors to better assess the value of companies,
its risks and prospects. Information asymmetry, on the contrary, leads to deterioration in the capital
distribution, increase in the gap between the costs of internal and external financial resources,
increasing the costs of financial constraints.

2.2 Propositions in the field of negative externalities reduction of business entities ownership
high concentration

The lack of effective access to external financing in the form of participation of portfolio and direct
investors in the capital of corporations determines the subsequent process of concentration of
ownership, or maintaining its high level with all derivative negative effects for the financial market
and its participants. As a result, the problem of a "closed circle" arises, the solution of which can been
found in the complex transformation of the institutional space of the Ukrainian capital market, while
respecting the principle of preserving the balance between accesses and protecting investors' rights.

It is obvious that the development of a financial market of any country is directly proportional to the
level of its macroeconomic development, and the model of the financial and legal system with the
type of joint stock ownership inherent in it is a historically determined factor. At the same time, there
is an experience of countries with growing capital markets where it has been possible to significantly
reduce the concentration of ownership in the corporate sector and to expand access to equity financing
for national business through a systematic institutional transformation of the stock market at the level
of all its participants. Particularly illustrative about this is the example of Brazil as a country, where,
in less than a decade of the 2000's there was a transition from the family model of ownership to the
spray. There were created conditions for the annual entry into the market of new companies through
an IPO (for initial conditions of low capitalization and speculative nature of the stock market,
ownership of "families” and "magnates”, lack of corporate governance standards, high shadowing
and offshore capital).

Therefore, we will highlight the main areas that have helped launch the investment process in Brazil,
change the paradigm of its joint-stock ownership, and can been used in certain areas of growth of the
capital market in Ukraine:

¢ the launch of special listing segments for companies of the highest corporate efficiency (Level 1,
Level 2, Novo Mercado), based on the main stock market of the country, in order to confirm the
high market price of their shares and attract investors by promoting transparency, reliability and
prestige of the stock market;

e Appointment of a separate Novo Mercado segment for the initial public offering of shares (IPO)
of new companies with the highest corporate standards under the rule of "one share - one vote".
The initial placement of shares in this segment provides the opportunity for founders to get the
maximum sales bonus, which immediately greatly increases the prestige of the IPO;

e joining the main stock exchange of the country (BOVESPA) with other exchanges, which
contributed to the unification of listing standards and the consolidation of the interests of all
participants in a single space. The effect of such an association was to increase the total volume of
trades on the market by 35% relative to the previous level;

e providing of the market makers' institution — officially authorized organizations whose purpose is
to facilitate the increase of liquidity of the established group of assets. The role of market makers
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at BOVESPA is played by the members of the stock exchanges, brokers and dealers, investment
banks, universal banks that manage portfolio investments - they all bid on a daily basis with a firm
offer of a certain number of assets, thereby setting quotations on securities, low-liquid assets,
protecting the market from temporary downturns;

e dissemination of legal practice for the conclusion of a document "joint stock agreements™ in
companies where shareholders are majority shareholders and minority shareholders owning shares
both with voting rights and without. This is an effective mechanism for coordinating joint control
in joint-stock companies, which allows from the outset to establish the scope of rights and
obligations of all parties and prevents expropriation and opportunistic behavior in conditions of
insufficient legal protection from the state;

e corporation charter expansion in terms of protection against acquisitions, acting as an additional
tool for protecting the rights of shareholders from reducing their share in the equity capital. Unlike
"stock agreements”, which are concluded between the owners and are not necessarily open to the
public, the company's charter is mandatory for disclosure of a public document.

Particular attention has been paid to the concept of a mini-IPO, which is widely used on the many

stock exchanges basis in the world, and allows increasing the availability of finance in the stock

market for small and medium-sized businesses. Thus, according to global statistics of the World

Federation of Stock Exchanges, 47% of listed companies have a minimum capitalization (up to USD

65 million) and sell shares on 35 alternative stock platforms for small firms. Conducting a mini-1PO

by Ukrainian companies, subject to proper institutional support, can be considered as one of the

alternative bank lending instruments for attracting investment capital based on an expanded range of
shareholders. The ability to implement mini-IPOs by Ukrainian companies requires integrated
institutional support, which includes:

e legislative possibility of direct primary public shares placement on foreign exchanges without of
holding company creation, which will reduce the costs of such placement up to 10% of the issue
volume and increase the availability of such placements for smaller companies;

e within the framework of the Ukrainian stock market integration into world capital markets, the
application of 1I0SCO standards and recommendations by the International Organization of
Securities Regulators, the involvement of a European IPO advisory corps:

e nominated advisor or nomad (coordinating intermediary between the issuer and the market);

¢ alicensed broker (conducting transactions on the stock exchange);

e an auditor (conducting a financial statements independent assessment and provides support for
the financial information disclosure);

¢ alegal adviser (overseeing the company's compliance with public offering regulations.

e creation and development of alternative exchange platforms for small companies public offering
(including primary) in Ukraine, which stipulate the replacement of stringent listing conditions of
the main segment with the requirements of a high-quality and expanded business plan while
maintaining high transparency of information as well as creating a more flexible regulatory
environment for small and medium enterprises;

e developing a culture of justice by educating investors and emitters about maximizing the benefits
of the stock market and ensuring greater access to data from research on capital markets;

e rethinking tax breaks in order to eliminate the benefits of debt burdens on equity and stimulating
long-term investment, especially in emerging companies.

On the other hand, the development of the Ukrainian stock market from the point of integration into
world markets involves listing companies listed on the Ukrainian exchanges and having demonstrated
successful placement experience on foreign exchanges. First, it concerns Ukrainian corporations
located on the London, Warsaw and Frankfurt exchanges (about 40 companies). In this regard, such
initiatives of the NCSSMF deserve attention:
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e dual listing procedure on simplified terms — automatic inclusion of non-residents' shares prior to
Listing 1, subject to the conclusion of 10 agreements during the last six months amounting to over
UAH 1 million, and to level 2 - subject to a corresponding volume of transactions above UAH 250
thousand,;

e improvement of infrastructure provision: establishment of correspondent relations between the
National Depository of Ukraine and the depositories of the respective sites (Euroclear in Poland,
CREST in the United Kingdom), currency regulation in matters relating to the purchase of shares
of foreign issuers and receipt of dividends by shareholders in foreign currency.

2.3 High debt burden of companies

Another feature of the corporate sector in Ukraine, which has significant barriers for both the
sustainable development of business entities and for the financial market of the country, is the
maintenance of a high debt level in the company’s financial structure. So, if the reduce of
opportunities for attracting share capital is linked to the problem of the formed over-concentrated
ownership structure, limiting the possibilities of financing investments by attracting borrowed
resources is closely linked to the problem of excessively high financial leverage.

According to preliminary estimates, the part of debt capital in the financing structure of Ukrainian
companies is on average 72%. Furthermore, the largest corporations support the debt at the level of
40 - 50% permanently, adjusting it according to the change in the investment need, while the rest of
the companies tend to increase the part of debt financing because of its accumulation at 80% and
above, including periods of economic recession. Combined with a substantially low or negative
financial result, it minimizes company’s financial sustainability and creditworthiness, eliminates the
possibility of financing investments in expanded production. Since the main source of targeted
financing in Ukraine is bank loans (92% as at 31.12.2016), it is expedient to examine the relationship
between the indicators of the business entities financial condition, their ability to attract credit
resources, as well as disparities in the banking lending market, which have been especially intensified
during crisis periods.

In the aggregate structure of financing sources in investments by domestic business entities, bank
lending has a small part, which grows in economically stable years (to 17.1% in 2012) and decreases
in recession (to 7.6% in 2015).

Table 2 Interconnection indicators of the bank loans market development of the and business entities in Ukraine
in 2008-2015

Investments in fixed assets, financed by bank Companies Cost-
lending Volume of bank . mpan effectiveness
. Average weighted Financial
Years lending to the annual interest rate Leverage of
% of total % of total bank % of real sector,% of g companies
. - on loans, % (Borg/ .
investments lending GDP GDP operating
Assets), % A
activities, %
2008 17,3 152 43 59,9 175 62,5 39
2009 142 12,9 24 575 198 63,0 33
2010 12,3 17,1 9,0 50,8 144 62,7 40
2011 16,3 159 8,0 48,7 16,4 63,3 59
2012 17,1 14,7 6,8 448 14,7 62,2 50
2013 153 219 59 474 149 65,8 39
2014 99 34,0 52 56,9 18,9 75,6 4,1
2015 76 378 46 55,0 21,3 71,6 10

Source: Official site of the State Statistics Committee of Ukraine; Official site of the National Bank of Ukraine

The confirmation from the monetary statistics is the ratio of the bank corporate lending to GDP at
4.6% in 2015, while the part of total bank loans to non-financial corporations in the country's GDP is
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55%. It suggests that current loans prevail with a significant gap in the bank’s customers needs
structure. We also note that the main external constraints in the long-term target lending is the high
market price of credit resources (especially in crisis), which is shaped by the increased financial risk
of most market participants. Thus, the accumulation of extremely high debt levels by business entities,
as well as the inability to timely adjust it not only reduces the ability to attract borrowed resources to
the extent necessary, but also produces a reverse cumulative effect on the funding access narrowing
for all market participants and, finally, stagnation the corporate lending market as a whole. However,
low access to finance is among the aspects of the business environment, which is most often seen as
an impediment to the company’s growth. It is also anticipated that financial barriers reducing is
particularly beneficial for small and emerging companies.

2.4 Propositions in the field of negative externalities reduction of business entities high debt

burden

The negative externalities of high debt burden in the company’s capital structure have connected with

credit risk increase in the financial system. It manifested in creditors costs rising through increasing

of borrowers monitoring, large part of problem loans, high credit resources prices, taking into account

a high risk premium and, as a result, a significant reduction in access to financial resources for all

market participants. It makes companies impossible to meet their investment needs through debt

financing channels. Basing on the positive experience of developed and developing countries in
institutional support to the financial sector to expand access to finance, we will focus on the following
areas most relevant to the Ukrainian business environment:

e ensuring the right to convert debt into capital. Converting liabilities to the creditors for their
contribution to equity of the borrowing company is an effective debt management tool (from the
position of bankruptcy preventing and financial stability restoration), which simultaneously
promotes the expansion of the shareholder range, reducing the ownership concentration.
Stimulating of such tool introduction at the national level can serve as a positive signal for foreign
investors. The transformation of previously declared but not fulfilled debt with the ended limitation
period of the share in the equity capital is able to reduce the potential risks from bankruptcy, will
allow to receive certain control over economic activity with the ability to take measures to restore
the company's financial position. In a broader sense, this will reduce the withdrawal of foreign
investment capital from the country. Positive experience in this area, along with the most
developed countries of the EU, has demonstrated by Poland, where "debt-to-equity conversion”
became possible and actively used since 1993. This type of debt restructuring implies two
alternatives:

1. The equity restructuring of the entity, which changes its ownership structure between the "old"
and "new" owners. In this case, the object of the transaction are the company’s shares (or shares
pre-repurchased by the company), which are transferred to creditors as a liability fee;

2. Replenishment of the equity by conversion of debt into equity. In this case, the repayment of
debt takes the form of contributions to the equity, which has accompanied by the purchase of
shares of additional issue.

e improving of credit registries, credit rating systems and facilitating the exchange of credit
information. Credit registries play a significant role in the development of lending technologies
and represent a powerful institutional tool for expanding business access to financing. Thus, on
the one hand, credit registries provide significant benefits and optimize the work of creditors, as
shown in:

1. Facilitating the procedure for checking and evaluating the borrower's credit history, reducing it
to automaticity. Creation of credit points system based on credit registers helps to predict loan
repayments and helps to select high risk borrowers without reducing the total access to loans;

2. Reduce creditor’s losses for arrears due to increased accuracy of decision-making on the
coordination of the issuance of loans. In addition, more complete information (for both
payments and non-payments), which is contained in the credit register, helps the lender to
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reduce penalties and increase the volume of lending. As lending increases, credit registers
should be regularly updated with information from credit bureaus and private rating agencies;

3. Reduce losses in the financial system by improving the exchange of credit information between
creditors. Reducing the risk of lending to all segments of borrowers opens up space for the
development of areas previously not involved in individual banks. Moreover, increasing the
openness of credit information can help to reduce the non-systematic risks of equity investments
in companies.

On the other hand, the development of credit registries and the expansion of high-quality credit

information provides benefits for borrowers, in particular:

1. Reduces the value of loans, reduce the amount of aggregate transaction costs when attracting
borrowed resources, as well as fines for late payments. As a result, lending is becoming popular
and affordable. Consequently, the experience of Argentina shows that the implementation of Basel
111 recommendations on the obligatory participation of banks in credit registries has allowed to
reduce the amount of fines by borrowers by a quarter, which resulted in the use of credit products
by 60% of the sample companies compared to 40% at the beginning of the study;

2. Facilitates borrowers' credit repayment initiatives, which is especially relevant for small firms, and
positively affects their investment attractiveness.

e increasing the presence of foreign banks in the banking system. Foreign banks that come from
more developed countries bring capital and innovative service technologies to the recipient's
banking system, but the impact of increasing their presence on access to financing of local
companies can only be assessed in the long run. Thus, large foreign banks, instead of the
partnership, prefer to verify the information of credit registers, and therefore focus on lending to
large corporations, bypassing the segment of small and medium-sized businesses. At the same
time, foreign banks always create price and non-price competition in the banking sector, which
ensures: 1) the gradual reduction of interest rates by local banks; 2) development and development
of small and medium-sized lending by local banks and gaining competitive advantages in this
segment.

o facilitating the development of bond financing. In the conditions of high macroeconomic risks and
shortcomings of the information environment, banks instead of long-term loans prefer short-term,
which allows the restoration. It allows controlling the lending and retain the ability to influence
the management of companies. As a result, a significant gap between the amount of short-term
and long-term bank lending and low part of credits used to finance investments. Thus, a potential
alternative to long-term bank lending can be bond financing, as shown by the experience of South
Korea during the banking crisis, when bank lending has completely replaced by a bond. Obviously,
such funding at first will meet the needs of the largest corporations or information-transparent
companies with the lowest business risk. At the same time, it will create incentives for obtaining
bond financing and increase price competition in the debt financing market. The main barrier to
the functioning of the private bond market for emerging economies is the weak development of
the securities market, the lack of necessary institutions for supporting securities transactions and
the poor legal protection of minority investors.

3 Conclusion

The defining features of the established corporate environment of Ukraine are the high level of
accumulated debt and the high ownership concentration. The presence of such features exacerbates
one another negatively both for business entities (which has manifested in the additional complication
of already limited access to external financing) and for the financial market of the country as a whole
(due to stagnation in the development of its key segments: corporate rights market and debt financing
market). As a result, there is the problem of a "closed circle™, the negative consequences of which are
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most acutely felt by external small companies with growth prospects, which have a high investment
need, but cannot meet it. Reducing the negative externalities of high ownership concentration and
debt burden for national business is possible by strengthening institutional support of the financial
market from the point of ensuring a balance between access to financing and protection of investors'
rights. It confirmed by the experience of some emerging economies, primarily Brazil, Argentina,
Poland, Southern Korea. Among the key growth pillars for Ukraine in this direction is the
liberalization and diversification of stock trading, stimulation of entry into the capital of new players,
improvement of legal and informational support for investment contracts, ensuring the right to
convert liabilities into equity, enhancing the soundness of decision-making on lending and
strengthening the exchange of credit information.

References

Global Financial Stability Report. Restoring Confidence and Progressing on Reforms / International
Monetary Fund (2016), 3-48.

Balsmeier B. Ownership Concentration, Institutional Development and Firm Performance in Central
and Eastern Europe. Retrieved from ftp://ftp.zew.de/pub/zew-docs/dp/dp10096.pdf

Cherkasova V. (2014) Influence of the concentration of insider ownership on the effectiveness of
companies' investments in emerging markets. Corporate Finance, No 2(30).

Haas, R. and Peeters, M. (2016). The dynamic adjustment towards target capital structures of firms
in transition economies. European Bank for Reconstruction and Development, No 87.

Official site of the State Agency "Development Agency for Stock Market Infrastructure of Ukraine™
https://smida.gov.ua/db/emitent

Official site of the National Bank of Ukraine http://www.bank.gov.ua

Monetary Review of the NBU for 2017. General Department of Monetary Policy (2017), 1-14.

193


ftp://ftp.zew.de/pub/zew-docs/dp/dp10096.pdf
https://smida.gov.ua/db/emitent
http://www.bank.gov.ua/
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Abstract

The aim of the paper is to compare the export, import and balance of trade of Slovakia according to the gross
(traditional) expression and according to the relatively new approach — based on value-added, using the OECD
Trade in Value Added (TiVA) database. On the basis of the decomposition of gross exports and gross imports of
Slovakia for the period 1995-2011 into components according to the flows of domestic and foreign added value in
exports and imports, the paper identifies Slovakia's participation in global value chains. The observed growing
differences in the bilateral foreign trade relations of Slovakia in terms of value added, compared to the traditional
results, point to the fact that Slovakia is increasingly becoming part of simple and complex global value chains.
Based on a comparison of gross trade balances and value added trade balances between Slovakia, the world,
OECD countries and non-OECD countries, the most frequent situations for the monitored period and the
substantial change that occurred in 2011 are identified.

Keywords: Export, Import, Vertical International Division of Labour, Added Value, Global
Value Chains, Gross Balance of Trade, Balance of Trade by Value Added.

JEL Classification: F10, F19, F62

1 Introduction

The economy of Slovakia has changed since its inception in 1993 - the transformation of the
centrally planned economy into a market economy has created the possibility of engaging more
intensely in the world economy, in which significant changes related to processes of
globalisation have also been made during this period. Slovakia is a small economy whose
development is dependent on foreign markets, so engaging in a modern, "new" international
division of labour is an essential way of existence, growth and development.

The aim of the thesis is to find and compare the development of foreign trade and balance of
trade of Slovakia according to traditional measurement and value added. We are basing this on
the fact that in assessing the export, import and balance of trade of Slovakia we cannot ignore
the parallel changes happening in the international division of labour, which are reflected in the
deepening of the vertical division of labour between countries and the associated phenomenon
of global value chains (GVCs). The GVC concept changes the view of export, import and
balance of trade. Traditional indicators need to be confronted with value-added indicators that
provide a more realistic view of the country's participation in the international division of
labour.

2 Foreign trade measurement in the context of GVC status and balance of
trade by value added

! Ing. OI'ga Nosalova, PhD.; Technical University of Kosice, The Faculty of Economics, Department of Economic
Theories, B. Nemcovej, 32, 040 01, KoSice, Slovak Republic, olga.nosalova@tuke.sk
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According to Leamer (2007), the globalisation of the world economy acquired new features
that were linked to the intensification of international trade and the fragmentation of production
among countries within the global value chains. Hernandez, Martinez-Piva and Mulder (2014,
p. 21) report two significant changes over the past decades, which have significantly affected
international trade and production. The first is the ever-increasing interdependence of the world
markets, and the second is the emergence and growth of global value chains. International
fragmentation of production has been the subject of many studies that have empirically analysed
this phenomenon both globally and from the point of view of specific regions.

According to Hummels, D., Rapoport, D., Kei-Mu Yi (1998), a country is involved in vertical

specialisation if it is using imported intermediate products for the production of later exported

goods, making countries dependent on each other for the production of final goods. Amador

and Cabral (2014, p. 4) consider global value chains to be the most important aspect of

globalisation today, the OECD (2010, p. 208) describes them as centres of globalisation

processes, and EIms and Low (2013, p. 85) view them as a dominant feature of today's global

economy. We talk about vertical trade if the following conditions are met:

¢ the goods (or service) is manufactured in two or more successive stages,

e two or more countries are involved in the production of the product with their added value
during the manufacturing process,

e at least one country uses imported inputs in the production process and part of the output is
exported. Hummels, D., Ishii, J., Yi, K.M. (2001)

According to Fafe et al. (2009, p.3), the GVC concept was launched for the first time in 1960
in the context of empirical agricultural research to better understand the production and
distribution system of agricultural commaodities. Slusnda, Balog et al., (2015) report that in the
1970s, Hopkins and Wallerstein came up with the concept of commodity chains. The main idea
was to trace all inputs, activities and processes resulting in the final commodity. In the 1980s,
Porter (1985) introduced the concept of the value chain. In his work "Competitive Advantage:
Creating and Sustaining Superior Performance”, he focused on activities whereby the company
generates added value. He divided these activities into primary and supportive activities.
However, the drawback of his approach is that it’s solely restricted to the company-level. In the
1990s, Gereffi and others combined the concept of the chain with the concept of added value -
Gereffi and Korzeniewicz (1994) - introduced the term value chain. The concepts of commodity
and value chain are very similar, but the value chain is more ambitious in that it also attempts
to describe the organisation of production (Sludnd, Balog et al., 2015, p. 61). Based on this new
understanding of globalised production, the value chain describes a range of activities that
businesses and workers perform to bring the product from its concept to its end-use and beyond.
This includes activities such as research and development, design, production, marketing,
distribution and end-user support. Activities that contain a value chain can be performed within
one company or divided between different companies. The concept of global value chains
captures the current features of the global economy (De Backer, Miroudot, 2012):

e increasing fragmentation of production across countries,

e countries specialise in tasks and functions to a greater extent than in specific products,

¢ crucial role of global networks, buyers and suppliers.

When determining the factors underpinning the expansion of global value chains, it is difficult
to separate those that have determined the growth of international trade from those that have a
specific impact on the fragmentation of production. GVCs most prominent "driving forces" in
recent decades according to authors are technological advancement, the effect of TNK,
declining transport costs, a drop in information and communication costs, and lower political
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and economic barriers when it comes to movement of goods, services and capital. Railways and
steamers allowed to spatially separate production from consumption, achieve economies of
scale, and benefit from comparative advantages. Baldwin calls this phenomenon "first
unbundling”. Since the 1980s, the rise in inter-product trade, the further reduction of transport
costs, the decrease in tariffs, and communication and coordination costs have made worldwide
fragmentation of production possible, also known as the "second unbundling”. Baldwin (2006)
points to the fact that during the first period of globalisation separation (prior to 1980),
international competition took place at sector level (e.g. Japanese cars versus Thai cars),
whereas during the second period (after 1985), this was happening at the level of production
stages (Japanese cars may contain components from Japan and vice versa).

GVCs connect businesses, their employees and consumers around the world. GVCs are often
also considered a stepping stone for less developed countries on the way to their inclusion in
the global economy, and their involvement in the GVC is becoming a prerequisite for their
further development. The involvement of Slovakia through vertical specialisation into the GVC
can now also be seen as a way of integrating into the global economy.

2.1 Classification of export and import by value added

International trade is traditionally measured through so-called gross values - the total market
value of imports is attributed to only one country of origin. Lamy (2011), however, points out
that this approach was appropriate at the time of Ricardo 200 years ago; at present, the concept
of the country of origin is outdated as products are produced under the GVC and several
countries are involved in the production process and individual production phases, with the
country of origin being the country which places the final product on the market. Traditional
business statistics are often misleading.

Gross recording of trade flows and the fact that exports increasingly form inter-company inputs
from abroad make it difficult to identify the real export of the country. Conventional business
statistics are not capable of detecting the industries that add value. Gross trade flows do not
take into account the fact that the growth of intermediate product trade makes it more difficult
to identify the country's real contribution to final production (FP), does not allow the assessment
of the country's share of the created and exported added value that is sent abroad in intermediate
products and final goods. In addition to dividing gross exports into the export of intermediate
goods and final goods, it is necessary to monitor the contribution of each country to their value.

This is only possible by monitoring the value added of the country in export, with domestic

value added being present both in intermediate products and in final goods. If several countries

participate in the production of an intermediate product, then the intermediate product contains
the contributions (value added) of several countries that are subsequently contained in the final

output. The intermediate product may pass through one or more countries. Wang, Z., Wei, S.,

Yu, X., Zhu, K. (2017) illustrate the source and decomposition of the value added production

of the final goods in a scheme (Figure 1), according to which they characterise four types of

production:

e Type 1: value added originates at home, no cross-border production activity is carried out,
and the created VA (value added) satisfies domestic demand.

e Type 2: value added crosses the border, but no cross-border production takes place, all
intermediate products are made from domestic sources and meet foreign demand. VA is only
exported once, for consumption.

e Type 3: cross-border production takes place, type 3 is linked to the trading of intermediate
products and is further divided into two types:
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a) value added which is incorporated into the intermediate input absorbed by the direct
importer, with cross-border production activities being carried out only within the country
of direct import (without further border crossing) - simple GVCs.

b) value added that crosses the borders at least twice to meet both domestic and foreign final
demand - cross-border manufacturing activities are carried out in a number of countries -
these are complicated / complex GVCs.

The first two types are fully implemented within the country, so we can consider them as purely
domestic manufacturing activities. The last type shows the involvement of the country in the
GVC through production activities - production is divided between countries. (Wang, Z., Wei,
S., Yu, X,, Zhu, K. 2017)

Producer: Final demand:
Production activities involved in GVCs? Production of final goods involved in GVCs?

Total value added

. Production of final goods and
by industry

services by country/industry

0 1
Production of Domestic and foreign
Production of final final good and |  production of Domestic value Domestic value value added in
good and service for service for | intermediate good | | added in domestic || added in final imports of
a domestic market export for export final good export intermediate aoods

>2

Value added by a partner in
production from used
domestic products

Production of exported
goods

Re-export / re-imports
in complex GVCs

Absorbed by direct importer
in ordinary GVCs

Figure 1 Decomposition of GDP and output of final goods within countries or sectors
Source: Wang,Z., Wei,S., Yu, X., Zhu, K. 2017
Note: "0" - VA that does not cross the border - does not belong to the GVC; "1" VA that crosses borders only

once - belongs to a simple GVC; >2 - VA crosses the border at least 2 times - belongs to complex GVC.

Koopman, Wang and Wei (2014) described a detailed decomposition of gross country exports

as the sum of the various components and quantified the different types of double counting of

items — they first divided gross exports into four categories:

1. domestic value added absorbed by foreign countries;

2. domestic value added for the first time exported and then returned home;

3. foreign value added;

4. clean double counting.

This decomposition of gross exports is presented in the diagram (Figure 2). As per this diagram,

gross export includes domestic added value, which is consumed abroad (as a final product or

as an intermediate product) and is not returned (items 1 + 2 + 3) - its part remains in the first

recipient country and a part can be exported to third countries. Under item 3 we already have a

situation where a portion of gross export in the global chain is counted multiple times. The

foreign GDP in the gross export of item "C" crosses the border at least twice - it is also the

source of double counting in official trade statistics (Koopman, Wang, Wei, 2014, p. 25).

Double counting occurs in two cases:

e item 6 - in the export of intermediate products which are produced at home and subsequently
consumed by one or more importers;

e and item 7 - counting VA in imported intermediate products produced abroad - in one or
more countries.
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A: Domestic VA B: Domestic VA in the first D: Net double
absorbed by foreign export that is re-imported to C: foreign VA éccounting
countries domestic country

4. Foreign VA 5.Foreign VA l 7:Nert double

involved in EXP || involved in EXP accounting
of final of interm. goods | involved in EXP

2.EXP of interm.
prod. absorbed by
direct — first

6.Net double
accounting in EXP
of interm: prod.

3.EXP of interm. prod.
sold to the first
importer followed by

importer re-EXP to the third produced.in production of interm: goods
countries domestic.country produced abroad
A A A
|, | D | ! [ o [, 1
| Domestic value added | | Vertical specialization |

Figure 2 Decomposition of gross export
Source: Compiled by the author according to Koopman, Wang, Wei (2014) and WTO, IBRD / WB, IDE-
JETRO, OECD (2017)

All official business statistics are based on gross trade measurements and double counting of
the value of intermediates that cross the borders more than once. For the new benchmarking
approach as part of the vertical division of labour, the OECD (2018a) Trade in Value Added
(TiVA) concept was introduced. Its job is to identify where the added value in global value
chains originates and to identify the actual export and import of the country. Javorsek, Camacho
(2015) specify that only the value added generated by the country in the manufacture of goods
and services for export is recorded as exports. At the same time, using the TiVA concept allows
us to find out how total exports are overestimated, to what degree they contain value added, the
source of which is outside the domestic economy. (UNCTAD, 2013, p. 1)

The frame presented in Figure 2 creates a precisely defined relationship between the TiVA
concept and official trade statistics. Knowing the different, duplicate items recorded in the
country's gross export helps to estimate the way the country is involved in global value chains
and the depth of their involvement. Countries may, for example, have a similar volume of
domestic component in the gross exports of some industries, but the composition of duplicate
items may be quite different. Double counting in the country may be reflected mainly in the use
of foreign components in the final products exported by the country, while in the second country
duplicate counting may occur in the form of domestic added value re-imported and consumed
domestically. The authors therefore emphasize that not only the amount of duplicate items but
also their structure provide information on the positions of the GVC countries.

2.2 Balance of Trade by Traditional Measurement and Value Added

The country's trade balances are based on the gross commercial value of goods and services
leaving and entering the country, which do not adequately capture the fact that some goods and
services cross the borders of several countries until a final product is created and subsequently
exported. Balancing the value added trade (BOT — Balance of Trade) is the logical consequence
of changing a country's export and import perspective when there is multiple export or import
of the same value contained in intermediate or final output. Real export and import of a given
country do not include items that are counted multiple times for export and import. Nagengast
and Stehrer (2015) state that just vertical specialisation is the factor responsible for the
difference between BOT by gross measurement and BOT by value added. Johnson and Noguera
(2012) emphasise that bilateral trade balances in gross terms may differ materially from
bilateral trade balances according to VA:
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e Aggregate BOTs (country: the world) are the same in both cases (according to gross
expression also according to VA);

o Bilateral BOTs (country: country, or country: grouping of several countries) varies
according to gross and VA.

Table 1 The equivalence of gross balance of trade and balance of trade with value added on the World
Trade Level according to Benedetta
item (1) export = (1a)+(1b)+(1c) (2) import = (2a)+(2b)+(2c) balance

Gross balance of trade Domestic value added that stays overseas

with the world (1a) Domestic value added (2a) Foreign value added that minus
(1)-(2) that stays overseas stays home Foreign value added that stays home
+ +

(1b) Domestic value added
that will return home in
imports

+ +

(2b) Domestic added value that
is embedded in imports

(1c) Foreign added value (2c) Foreign value added that
that is embedded in exports will be embedded in exports

Value-added trade Domestic value added that stays overseas
balance with the world minus
(1a)-(2a) Foreign value added that stays home
Note: gray fields and words in bold = items that are cancelled by export and import.

Source: compiled by the author according to Benedetto, John B. (2012)

(1a) Domestic value added (2a) Foreign value added that
that stays overseas stays home

In the absence of intermediate trade, bilateral and aggregate balances of trade would be the
same. Dervis Kemal, Meltzer, J. P., and Foda K. (2013) explain the case where the total balance
of trade of a country (country: world) is the same according to gross reporting and also
according to VA, when calculating exports and imports of domestic and foreign goods by value
added, imports and exports cancel each other. They rely on the Benedetto table (2012)
explaining which components enter the value added export and import and which and why they
cancel each other (Table 1):
e The country's gross export consists of three components:

1a) domestic value added remaining abroad,;

1b) domestic value added, which returns home via imports;

1c) foreign value added incorporated in exports.
e Similarly, the reported gross country import includes:

2a) foreign value added remaining in the country of import;

2b) domestic value added of the country included in its imports (it returns);

2¢) imported foreign value added, which is later exported.
Items 1b), 1c) are cancelled out by items 2b). 2c).

Export by value added includes: 1a) only domestic added value remaining abroad. Import by
value added includes: (2a) only foreign added value remaining in the country of import. Balance
of Trade by VA - is the difference between exports of domestic VAs that remain abroad 1a)
and the import of foreign added value remaining in the country of import 2a).

The sum of countries' bilateral balances of trade according to value added (= the sum of bilateral
BOTSs of one country with all the countries) equals the country's total balance of trade with the
world. As a result, the bilateral trade deficit by VA with one country must be offset by changes
in other value added bilateral balances of trade. When looking at bilateral balances of trade in
gross terms, the surplus of exporters of final products, and the deficits of importers of these
products, are found to be exaggerated and overstated, as they also include the added value of
foreign inputs. The TiVA concept does not change the country's overall balance of trade but
can significantly change bilateral balances of trade - reallocate surpluses and deficits across
partner countries.
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3 Export, Import and Trade Balance of Slovakia by Traditional
Measurement and Value Added

The subject of this part of the thesis is based on the presented theoretical backgrounds on the
importance of foreign trade monitoring in terms of value added, to show how foreign trade is
being measured by the value added and comparing these results with the foreign trade indicators
of the Slovak Republic according to gross expression. At this stage of the analysis, we want to
show Slovakia's involvement in simple and complex GVCs by means of a detailed
decomposition of gross exports and gross imports into value added components according to
Benedetto (2012), whose structure we described in Section 2.2. of this work. We will use the
data and indicators of the TiVA database, which was last updated in 2016 and available data
for 1995-2011, and we will identify the actual export and import of the SR by VA for all
industries. We compare Slovakia's balance of trade:
e total (with the world) by gross measurement with total BOT by value added,
e the balance of trade of the Slovak Republic with a group of OECD member countries (34
countries in total) by gross measurement and by VA,
e the balance of trade of the Slovak Republic with a group of non-OECD countries (27
specific countries + 1 group = rest of the world) by gross measurement and by VA.

Gross exports of Slovakia (EXGR SVK) increased 7 times (Table 2, Table 4), thanks to the fact
that the liberalisation of Slovakia's foreign trade (especially after EU accession) allowed for
more intensive entry into the vertical international division of labour. Slovakia is more intensely
using foreign inputs, which are also used for export goods and services, which suggests that
gross exports include, besides domestic VA, also foreign VA (Table 2 and Figure 3). In 1995,
68% of the gross exports of Slovakia accounted for 21% of the domestic value added
(EXGR_DVA - Domestic Value Added as a Share of Gross Exports) and 31.79% of the foreign
value added (EXGR_FVA - Foreign Value Added as a Share of Gross Exports). With the
growth of EXGR SVK, the ratio of values added changed in favour of foreign value added.
Over the entire period in gross exports, the domestic VA prevails, but its drops by 14.94 percent
for the period 1995-2011 also means an increase in foreign value added in exports (+ 14.94
percents). A rise in domestic value added occurred in 2009 during the financial crisis, but is
again decreasing after 2009 and the foreign VA in exports is growing, suggesting the
resumption of trade relations within the GVC.

According to Johnson R. C. (2014), the trend of the decline in domestic VA in exports
worldwide occurs only after 1990 and suggests that intermediate products are more likely to be
included if the product reaches its final form. For example, in the global export, domestic VA
in the 1970s and 1980s was about 85%, in 2004 and 2008 this represented only about 70 - 75%.
Johnson and Noguera (2012) report that the median of the ratio of domestic value added to
gross exports of 94 countries was 0.73 in 2004. There are large differences between countries
in the world, according to Johnson and Noguera (2014), ranging from 50-90% and declines
were higher in rapidly growing emerging countries. The decline in domestic VA in the exports
of Slovak Republic indicates an increasing integration into the GVC and the EXGR_FVA
(Foreign Value Added as a Share of Gross Exports) indicator, which is interpreted as an
indicator of the country's participation into the GVC. In the years 1995 - 2011, EXGR_FVA
increased almost 10 times.
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Table 2 Domestic and foreign value added in gross exports of the Slovak Republic 1995 and 2011 (mil.

USD, %)
EﬁﬁRUSSYDK EXGR_DVA SVK/EXGR SVK, % | EXGR_FVA SVK/EXGR SVK, %
1995 10 022,10 68,21 31,79
1996 10 287,60 63,29 36,71
1997 10 959,80 61,85 38,15
1998 12 783,90 59,73 40,27
1999 12 122,70 60,35 39,65
2000 14 120,50 55,90 44,10
2001 15 280,80 52,87 47,13
2002 17 009,80 54,06 45,94
2003 25 162,90 51,69 48,31
2004 31 360,10 53,13 46,87
2005 35 527,90 52,94 47,06
2006 44 489,20 50,60 49,40
2007 59 865,00 51,82 48,18
2008 70 301,90 53,82 46,18
2009 53 138,40 56,64 43,36
2010 59 318,90 54,27 45,73
2011 70 231,90 53,27 46,73
Change 1995-
2011 60 209,80 -14,94 14,94

Source: compiled by the author using the TiVA database (OECD b, 2018)

Johnson R. C. (2014) also notes the fact that EXGR_DVA is declining more rapidly in
neighbouring countries, countries in the same region, and countries that have concluded
regional trade agreements. Slovakia has become a highly open country in the period under
review, a substantial part of its foreign trade is being carried out with neighbouring countries
and has became an EU member state in 2004, which represents trade in the internal market with
far fewer barriers than with geographically more remote non-EU countries.

mil. USD Exports of value added (domestic and foreign) and the share of exports of value added (domestic
40000 T @ — . and forelgn) on gross exports of Slovak republic, 1995 - 2011, mil. USD, % %
30000 ¢ T g g e e g BT %
20 000 40
10 000 20

0 0

1995 1996 1997 1998 1999 _ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
m— EXGR_DVASVK, mil. USD 3 EXGR_FVASVK, mil. USD = ------@----- EXGR_DVA SVK/EXGR, % —%—— EXGR_FVA SVK/EXGR %

Figure 3 Domestic and foreign value added in gross EXP (mil. USD) and the share of domestic and foreign
value added to gross EXP SR 1995-2011 (%)
Source: compiled by the author using the TiVA database (OECD b, 2018)

Gap between gross exports and exports of domestic value added SR 1995-2018, mil. USD
mil. USD
75 000 BEXGR SVK, mil. USD
BEXGR DVA SVK, mil. USD

Ogap between EXGR a EXGR DVA SVK, mil. USD

50 000

25000
0

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure 4 The gap between gross exports and exports of domestic value added SR 1995-2018, mil. USD
Source: compiled by the author using the TiVA database (OECD b, 2018)
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Table 3 The gap between gross exports and exports of PH, gross imports and imports of foreign PH, SR
1995-2011, million USD

medzera medzi gap betwen
EXGR EXGR DVA EXGR IMGR SVK, | DFD FVA SVK, | IMGR and DFD
SVK, SVK, aEXGRDVA | =il UsD mil. USD FVA SVK
mil. USD mil. USD SVK = EXGR ' ' mil USD’
FVA, mil. USD '

1995 10 022,1 6 836,1 3186,0 9 666,6 6 420,7 3245,9
1996 10 287,6 6 510,7 37769 12 674,5 8 845,2 3829,3
1997 10 959,8 6779,1 4180,7 13110,8 8879,3 42315
1998 12 783,9 7635,3 5148,7 15313,1 10 102,5 5210,6
1999 12 122,7 7 316,2 4 806,6 13 115,7 8 264,0 4851,7
2000 14 120,5 7 892,8 6 227,7 14 707,1 84329 6274,2
2001 15 280,8 8078,9 72019 17 055,2 9803,7 72515
2002 17 009,8 9196,0 7813,9 18 872,5 11 010,4 7 862,1
2003 25162,9 13 007,6 12 155,3 25 870,5 13633,0 12 237,5
2004 31360,1 16 663,0 14 697,1 32613,8 17 800,0 14 813,8
2005 35527,9 18 807,3 16 720,6 379111 21 060,5 16 850,6
2006 44 489,2 22512,2 21977,0 46 847,3 24 722,7 22 124.,6
2007 59 865,0 31021,9 28 843,1 60 887,8 31839,1 29 048,7
2008 70301,9 37 836,8 32 465,1 73 037,6 402919 32 745,7
2009 53 138,4 30 096,1 23042,3 537415 30533,0 23 208,5
2010 59 318,9 32190,9 27 128,0 59 731,0 32 419,6 273114
2011 702319 37 414,9 32817,1 69 926,0 36 883,2 33042,8
Change
1995- 60 209,8 30578,8 29 631,0 60 259,40 30 462,50 29 796,90
2011

Key: DFD_FVA = foreign value added contained in domestic final demand = foreign VA remaining in the SR =
import of foreign VA, gap between IMGR and DFD FVA SVK = domestic VA included in IMP SR (formerly
exported) + IMP incl. VA, which is later exported by the SR;

Source: compiled by the author using the TiVA database (OECD b, 2018)

Gap between gross imports and imports of foreign value added in the Slovak republic, 1995-

i 2018, mil. USD
mil. USD

75000
50 000
25000

0

®IMGR SVK, mil. USD
BDFD FVA SVK, mil. USD
Ogap between IMGR a DFD FVA SVK, mil. USD

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure 5 The gap between gross imports and imports of foreign value added SR 1995-2018, mil. USD
Source: compiled by the author using the TiVA database (OECD b, 2018)

The knowledge of EXGR_DVA SVK and EXGR_FVA SVK is not sufficient to fully

understand how Slovakia joins the GVC as these indicators do not indicate, for example,
whether or not the exported VA remained abroad.
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Table 4 Rozklad hrubého exportu a hrubého importu Slovenska podPa pridanej hodnoty 1995- 2011

(mil. USD)
1. Gross |1la) 1b) 1c) foreign | 2. Gross | 2a) IMP | 2b) domestic | 2¢) IMP of
EXP SR, |domestic |domestic |VA IMP SR, | foreign VA foreign VA,
out of VA VA incorporate | out of VA incorporate | which the SR
which: remeinin | returning |dinto EXP [which: |remaining |dinto IMP | later exports
g abroad |tothe SR |SR inthe SR | SR
as part of
IMP
1995 | 10022,1| 6776,2 59,9 3186,0|] 9666,6 6 420,7 59,9 3186,0
1996 | 10287,6| 64582 52,5 3776,9|12 6745 8 845,2 52,5 3776,9
1997 | 10959,8| 6728,3 50,8 4180,7] 13 110,8 8 879,3 50,8 4180,7
1998 | 127839| 75733 61,9 5148,7]115313,1| 101025 61,9 5 148,7
1999 | 12122,7| 72710 452 4 806,6 | 13 115,7 8 264,0 452 4 806,6
2000 | 141205| 78464 46,5 6227,7|14 707,1 8432,9 46,5 6 227,7
2001 | 15280,8| 8029,3 49,6 7 201,917 055,2 9 803,7 49,6 72019
2002 | 17009,8| 91477 48,3 7813,8]118872,5| 110104 48,3 7813,8
2003 | 25162,9| 129254 82,2 12 155,3]125870,5| 13633,0 82,2 12 155,3
2004 | 31360,1| 16546,4 116,6 14 697,1132613,8| 17 800,0 116,6 14 697,1
2005 | 35527,9| 18677,3 130,0 16 720,6|37911,1| 21060,5 130,0 16 720,6
2006 | 44489,2| 22 364,6 147,6 21977,0146 847,3| 247227 147,6 219770
2007 | 59865,0| 30816,3 205,6 28 843,1]160887,8| 31839,1 205,6 28 843,1
2008 | 70301,9| 37556,3 280,5 32465,1173037,6| 402919 280,5 32 465,1
2009 | 53138,4| 299299 166,3 23042,3153741,5| 30533,0 166,3 23042,3
2010 | 59318,9| 32007,4 183,5 27 127,959 731,0| 32419,6 183,5 271279
2011 | 70231,9| 37189,0 2258 32817,0169926,0| 36883,2 2258 32 817,0
ecfggsg 60209,8| 304128|  1659| 29631,0|60259,4| 304625 165,9 29 631,0
2011 about 7x | about 5x | about 3x about 10x | about 7x | about 9x about 3x about 10x

Source: compiled by the author using the TiVA database (OECD b, 2018)

Intermediate trade can cause the exported VA to return back to Slovakia either in the form of
an intermediate product, which will get processed and exported, for example, in the form of a
final product. More situations may arise (as described in Figure 1, Figure 2, and Table 1). In
Table 4 we describe - according to Benedetto, John B. (2012) - the decomposition of EXGR
SVK and IMGR SVK that also allows us to use this data to ascertain Slovakia's balance of trade
by gross measurement and by VA. We can see how much of the domestic VA returns to the
Slovak Republic, what part of imported foreign value added definitely stays in Slovakia and
what part will become part of the export.

Table 4 shows data that measure the foreign trade of Slovakia with the world. According to
Table 1, there are therefore items in Table 4 that cancel each other. Real exports of the Slovak
Republic by value added include item 1a) - that is, only domestic value added remaining abroad.
The real import of the Slovak Republic by value added includes item 2a) - only the foreign
value added that remains in the Slovak Republic. However, the export of domestic value added
(EXGR_DVA SVK) is divided into two parts: 1a) Domestic VA, which remains abroad + 1b)
domestic VA, which returns to the Slovak Republic - export and import of this VA cancel each
other out.

In 1995, the Slovak Republic exported domestic VA (EXGR_DVA SVK) worth 6,836.1 million
USD, some of which returned to the country (59.9 million USD) in the form of intermediate or
final goods. The actual export of Slovak VA, which definitely stays abroad, is 6,776.2 million
USD. Over the period 1995-2011, the EXGR increased 7-fold, the export by VA, which
definitely stays abroad, increased 5-fold. The exported and imported domestic and foreign
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values added exceeded the gross exports of Slovakia into the rest of the world multiple times,
with an increase of items 1b), 1c), 2b) and 2c) showing that, apart from the Slovak Republic's
involvement in simple GVCs, the country is also becoming a part of complex GVCs. An almost
10-fold increase in foreign VA in the export of Slovakia (1c and its counterpart 2c) shows the
growing importance of business networks in the GVC of the world for Slovakia.

Table 5 Balance of Trade of the Slovak Republic and the world, Slovak Republic and the OECD and
Slovak Republic and non-OECD by gross measurement and according to VA 1995 and 2011 (mil. USD)

(1) (2) 4 5 6)— (3
BAL\_/A BAL\_/A (3) i BA(L()BR: BA(Lg;R: (6) ) (5 - EEA?LG(R)-
FD: FD: BALVAFD: SVK: SVK: BALGR: BALGR - BALVAED
SVK:W | SVK:OE | SVK:nonOE WOR; OECiD SVK: BALVAFD SVK:
OR CD CD ; - nonOECD SVK:OECD i
. . . mil. mil. . . nonOECD
mil. mil. mil. USD USD USD mil. USD mil. USD mil. USD
usD usD '
1995 355,5 173,9 181,5 355,5 513,9 -158,4 340,0 -339,9
1996 | -2387,0| -1977,0 -410,0| -2 387,0| -1508,0 -879,0 469,0 -469,0
1997 | -2151,0| -1554,8 -596,2| -2151,0| -592,9 -1558,1 961,9 -961,9
1998 | -2529,2| -2290,3 -238,9| -2529,2| -1786,9 -742,3 503,4 -503,4
1999 -993,0| -580,5 -412,5] -993,0 2244 -1217,4 804,9 -804,9
2000 -586,6 55,2 -641,8| -586,6| 10145 -1601,1 959,3 -959,3
2001 | -17744| -426,3 -1348,1| -1774,4| 1436,3 -3210,7 1862,6 -1862,6
2002 | -1862,7| -168,5 -1694,2| -1862,7| 22525 -4 115,2 24210 -2421,0
2003 -707,6 686,4 -1394,0] -707,6| 3084,9 -3792,5 2 398,5 -2 398,5
2004 | -1253,6| 11933 -2 446,9] -1253,6| 4683,6 -5937,2 3490,3 -3490,3
2005 | -2383,2 804,2 -3187,5] -2383,2| 5626,4 -8 009,7 482272 -4 822,2
2006 | -2358,2| 1934,0 -4292,2] -2358,2| 83771 -10 735,3 6 443,1 -6 443,1
2007 | -1022,8| 3926,3 -4949,1] -1022,8| 12 627,2 -13 650,0 8 700,9 -8 700,9
2008 | -2735,7| 2055,3 -4791,0] -2735,7| 8009,0 -10 744,6 5953,7 -5953,6
2009 -603,1| 4300,8 -4904,0] -603,1| 11 396,7 -11 999,8 7 095,9 -7 095,8
2010 -412,1| 49189 -5331,1] -412,1| 12 250,9 -12 663,0 7332,0 -7 331,9
2011 305,8| 59145 -5 608,6 305,8| 14 582,5 -14 276,7 8 668,0 -8 668,1
Chan
1355_ -49,7| 5740,6 -5790,1 -49,7| 14 068,6 -14 118,3 8328,0 -8 328,2
2011

Key: BALGR = gross trade balance; BALVAFD = value added trade balance; is the difference between domestic
value added in foreign final demand (FFD DVA) and foreign value added in domestic final demand (DFD FVA).
Source: compiled by the author using data from the TiVA database (OECD b, 2018)

When breaking down the country's EXGR and IMGR in relation to one country or a group of
countries, items 1b, 1c, 2b and 2c would not mutually cancel each other as was the case in the
decomposition of EXGR and IMGR in relation to the world, as not every domestic exported
VA has to return from the country (group of countries) - they can export it to a third country
and return it to the country of origin. In bilateral relationships, consideration should be given to
the movement of values across the GVS. Therefore, the balance of trade of the SR with the
world by gross measurement is equal to the balance of trade according to VA, but already in
bilateral trade balances this is not the same (Table 5).

Table 6 shows the decomposition of gross exports and gross imports according to the template
by Benedetto, John B. (2012), which we listed in Table 1. We report the Slovak Republic's
balance of trade with the world by gross measurement and value added and we compare them
for the period of years between 1995 and 2011.
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Net exports by VA are equal to net exports by gross measurement - in 1995, these net exports
amounted to 355.5 million USD (1.78% of GDP). In 2011, net exports remained positive, but
lower - 305.8 million. USD (0.31% of GDP). What we know about the development of foreign
trade during the period between those years is that for a long period imports were higher than
exports (Table 5). Using the decomposition of gross exports and imports of the Slovak
Republic, we have identified which added value moves between Slovakia and the world at least
twice, and for the purpose of calculation of net export based on VA we do not take these values
added into account as they cancel each other out in the process of export and import.

Table 6 Balance of Trade of the Slovak Republic and the world by gross measurement and by VA and their
components, 1995 and 2011 (mil. USD)

Gross balance of
trade with the

Balance of trade
with value added

world (1) export = (1a)+(1b)+(1c) (2) import = (2a)+(2b)+(2c) with the world
BALGR = BALVAFD =
D0-3 (1a) - (22)
1995 2011 |Components of gross export| 1995 2011  |Components of gross import| 1995 2011 1995 2011
3555 | 3058 |(L8) Domestic value added) g 770, 37149 (|(28) FOreign value added 6420.7| 36883.2| 3555 | 305.8
that stays overseas that stays home
+ +
(1b) Domestic value added ( .
A ; 2b) Domestic value added
@hat will return home in 59.9 2258 that is embedded in import 59.9 225.8
imports
+ +
. 2c) Foreign value added
(1c) Foreign value added ( - -
that is embedded in exports 3186.0 32 817.0fthat will be embedded in 3186.0f 32817.0
exports
(1) gross export = (2) gross import =
(12)+(1b)+(1c) 10022.1| 70231.8 (22)+(2b)+(20) 9666.6 69926.0
Foreign value
added that will be
included in the Balance of trade
Balance of Trade . . with value added
Export (1a) Domestic value added 6776.2] 371890 (2a) Foreign value added 64207 368832 with the world

that stays overseas

that stays home

with value added BALVAFD =
with the world (1a) - (2a)
BALVAFD=
(12) - (2a)
355.5 | 305.8 355.5 | 305.8

Source: compiled by the author according to the Benedetto, John B. (2012) scheme listed in Table 1 and data

contained in the TiVA database (OECD b, 2018)

Table 7 Balance of trade of Slovakia with the world, with OECD countries and non-OECD countries
to gross expression - situation for 1995-2011

according to VA and accordin

BALVAFD | BALVAFD: | BALGR: BALGR: BALGR
No SVK: OECD SVK: SVK: SVK: = Years
' nonOECD OECD nonOECD | BALVAFD SVK:
WOR
1. + + + - + 1995
2. + - + - + 2011
3. - - - - - 1996, 1997, 1998,
1999, 2003, 2004, 2005,
4. + - + - - 2006, 2007, 2008, 2009,
2010
5. + - + - - 2000
6. - + - - 2001, 2002

Key: BALVAFD = BOT by VA; BALGR = BOT gross; + positive BOT, - negative BOT,;

Source: compiled by the author using data in Table 5

205




In Table 5 and in the graphs (Figure 6 and Figure 7), we compare bilateral trade balances of
Slovakia with OECD countries and non-OECD countries by value added and by gross
measurement. We found that over the period 1995-2011 6 different situations occurred, as
summarised in Table 7.

The most common is situation No. 4 (Table 7). In the above mentioned years, the total balance
of trade of Slovakia with the world was negative (gross and also according to VA), with OECD
countries positive (gross, also according to VA), with non-OECD countries negative (gross,
also according to VA). This means that a group of countries outside of the OECD was involved
in the negative balance of trade of Slovakia with the world. In the last year, 2011, the situation
changed considerably — Slovakia, after a long period of time, achieved a positive gross BOT as
well as a positive BOT by VA with the world, with the OECD also positive and negative with
a group of countries outside the OECD.

Bilateral trade balances of Slovakia according to both approaches show that Slovakia had a
negative balance of trade for the whole period (with the exception of 1995) with countries
outside the OECD, a negative BOT by VA with OECD countries (excluding 1995 and 2000),
but since 2003 the BOT by VA has only ever been positive with OECD countries. However,
according to the gross measurement, OECD countries have started to achieve a positive BOT
since 1999. The different BOT results according to gross measurement and according to VA
point to the need for a deeper analysis of Slovakia's foreign trade relations. By breaking down
the gross exports and gross imports into individual components, it is possible to identify the
causes of the observed results on the bilateral balances of trade of Slovakia.

15000 17raqde halance of the Slovak Republic and the world, the Slovak republic and OECD countries,

13 888 1995-2011, gross accounting by value added (mil. USD)

6 000
3000

0
-3000

mil. USD

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

mmmmm BALVVAFD: Value added embodied in final demand, balance SVK:OECD, mil. USD
Em BALGR: SVK: OECD, mil. USD
—— BALGR: SVK: WORLD, mil. USD

Figure 6 Balance of trade of the Slovak Republic and the world, Slovak Republic and the OECD by gross
measurement and according to VA 1995 and 2011 (mil. USD)
Source: compiled by the author according to data from the TiVA database (OECD b, 2018)

Trade balance of the Slovak Republiv and the world, the Slovak Republic and countries
outside OECD, 1995-2011, gross accounting by value added (mil. USD)
1995 1996 1997 1998 1999 2000 2001 2002 2003 ~2004 2005 2006 2007 2008 2009 2010 2011
500
-2500
-5500
-8 500
"E-11500
-14 500

I. USD

I BALVVAFD: Value added embodied in final demand, balance SVK:nonOECD, mil. USD
= BALGR: SVK:nonOECD, mil. USD
—— BALVAFD: Value added embodied in final demand, balance SVK:WORLD, mil. USD

Figure 7 Obchodna bilancia SR a svet, SR a nonOECD podl’a hrubého merania a podl’a PH 1995 a 2011
(mil. USD)
Source: compiled by the author according to data from the TiVVA database (OECD b, 2018)

However, attention should be drawn to the fact that since 1995 we have seen a sharp increase
in the difference between the gross balances of trade and balances of trade according to the VA
of the Slovak Republic - with the OECD countries in favour of the growth of the positive
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balance of the BOT and with the non-OECD countries towards a negative BOT, and we
consider these to be mirror differences (Table 5, Figure 6 and Figure 7). With an increase of the
positive trade balance of Slovakia with the OECD countries, the negative balance with the non-
OECD countries increased (Table 5).

% Share of trade balance on GDP of the Slovak Republic with the world and OECD countries,
1995-2011 - gross accounting by value added PH, %

BEBALGR: SVK:OECD/GDP SVK, %

mBALVAFD SVK:OECD/GDP SVK, %

OBALGR: SVK: WOR/GDP SVK, %

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure 8 The share of the Balance of trade of the Slovak Republic with the world and with OECD
countries on GDP 1995-2011 - Gross and VA, %
Source: compiled by the author according to data from the TiVVA database (OECD b, 2018)

Share of trade balance on GDP of the Slovak Republic with the world and countries outside

% OECD, 1995-2011 - gross accounting by value added, %
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

EBALGR: SVK: nonOECD/GDP SVK, %
mBALVAFD SVK:nonOECD/GDP, %
o L OBALGR: SVK: WOR/GDP SVK, %
Figure 9 The share of the Balance of trade of the Slovak Republic with the world and with non-OECD
countries on GDP - Gross and VA%

Source: compiled by the author according to data from the TiVA database (OECD b, 2018)

The trade surplus with OECD countries and the deficit with non-OECD countries in absolute
terms (mil. USD) increased over the reference period. The comparison of the share of the
Slovak Republic's balance of trade on GDP with the world, the OECD and the non-OECD by
gross weight and value added is shown in the graphs Figure 8 and Figure 9.

The differences between the BOT / GDP ratio by gross - traditional measurement are large.
Such a finding raises the need to review the associated macroeconomic problems.

4 Conclusion

The rise in global value chains fundamentally changes the structure of trade flows and makes
the analysis of international trade more difficult. It is no longer true that the value of exported
goods and services of the country is generated "at home". Traditional gross trade statistics do
not reflect the true degree of interconnectedness and interdependence of economies. They do
not reflect the actual share of domestic producers and producers from other countries in the
final production but also in intermediate products that are subject to export and import.

By breaking down the gross exports and gross imports we found that during the period under
review, Slovakia, in addition to the growth of foreign trade itself, reduced the share of domestic
value added in exports and proportionally increased the share of foreign added value in exports.
This fact indicates that Slovakia's economy is increasingly involved in the vertical division of
labour, and in the fragmentation of production between countries.

Within the framework of the export and import of value added there is a repeated shift of the
same added value between Slovakia and the world, between Slovakia and the OECD countries
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and non-OECD countries, which means that the Slovak economy has become part of simple
and complex global value chains.

The observed growing divergences between Slovakia's bilateral gross balances of trade with
OECD and non-OECD countries with value-added balances of trade point to the fact that net
export earnings should be reassessed because, according to the value added, they are smaller
than according to traditional reporting.
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