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The World Financial Crisis and The Polish Economy

Abstract. The subject of the work is to provide an overview of the global financial crisis in the years
2007-2011; its course, symptoms and effects in the world and in Poland. The work presents the causes
and the sources of crisis as well as corrective measures taken by governments and financial
institutions. The subject literature and information from different national and international financial
institutions and organisations were used as a source of research materials and data for analysis. The
financial crisis appeared in Poland with some delay and was less intensive than in other developed
countries. Anti-crisis measures taken in Poland complied with the recommendations of the European
Union and the International Monetary Fund. The measures taken by the Polish central bank concerned
the institutional sphere, the manner in which the financial policy worked and how it was pursued, as
well as the real sphere of the economy, including especially enterprises, households and public
institutions.

Keywords: financial crisis, effects of financial crisis, anti-crisis action, Poland

JEL Classification: GO1, H12

Introduction

Over the last century, two major global economic crises have occurred: the Great
Depression that began in 1929 and the Great Recession that broke out in 2007 (Iwanicz-
Drozdowska, 2015, p. 21). The great crisis of the 1930s was regarded more as the largest
economic crisis, and the crisis of 2007-2010 was considered as the worst financial crisis.
They both led to a collapse in the banking sector and related financial institutions.
Irregularities that had been piling up in the banking sector in many countries, especially in
the US, can be pointed out as the basis of the most recent financial crisis. The most
important irregularities would be excessive bank lending and inadequate analysis of
borrower-related risk, including the risk associated with the process of securitization
(Kumbhof, Zoltan, 2016, p. 50-53). Banks, creating new fiat money, were not able to
guarantee the value and stability of the deposited financial means and related investments.
Insufficient regulations of the banking and financial systems were not able to prevent crisis
phenomena and their consequences could not be avoided both in the first and the second
crisis. Explaining the causes and effects as well as the strategies of recovery from the
recession of 2007-2010 is currently perceived somewhat differently from the traditional
neoclassical theories.

The US economy, which experienced the financial crisis in 2007, as well as economies
in other countries, to which the crisis quickly spread, were not prepared for a violent and
deep collapse. Both the theory of economics as well as national and international
institutions, creating economic and financial policy, were not prepared for the Great
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Recession of 2008. The historical experience of the Great Depression of the 1930s also was
not used in a satisfactory manner during the implementation of anti-crisis measures.

The financial crisis can be defined as a violation of the stability of the financial market
manifesting itself in rapid changes resulting from the lack of liquidity and insolvency of
market participants and massive intervention of public authorities aimed at removing
adverse effects and preventing further deterioration of the financial system. The
contemporary financial system is subject to turbulence and is vulnerable to crises. Financial
crisis can take on many forms and the escalation and structure of crisis phenomena can
vary. The recent global financial crisis, which began in 2007, is related to the meltdown of
the US real estate market (Stawinski, 2008, p. 36-37). The roots of this crisis, however,
reach back to earlier periods.

The crisis also affected the Polish economy, including the banking and financial
system. Although it turned out to be less severe than in other developed countries, it
affected not only the banks and financial institutions, but also enterprises, households,
budgets and public finances.

The aim of this study is to present the origin of the financial crisis, the crisis itself and
its impact on the global economy, as well as the ongoing corrective measures. The work is
based on the reference literature as well as on data and information obtained from national
and international financial institutions.

Overview of the financial crisis of 2007-2010

The financial crisis manifested itself in the US real estate market collapse in the years
2007-2008 (Stawinski, 2008, p. 36-37). However, the causes and symptoms of the crisis
can be found earlier. Iwanicz-Drozdowska distinguishes three waves of the financial crisis.
The first took place in 2006, when the first American brokerage company, Merit Financial
Inc, collapsed (Iwanicz-Drozdowska, 2015, p. 11). In 2007, other brokerage institutions as
well as other financial institutions and funds went bankrupt. In Europe, the first wave of the
crisis passed relatively mildly and only the collapse of Lehman Brothers, which occurred in
the second wave of the crisis, caused significant losses and lack of trust among market
participants. The third wave of the crisis appeared in Europe in 2010 when Greece's
financial problems escalated. According to IMF economists, in the years 2007-2011, there
were eleven cases of systemic banking crises in the EU member states and additionally in
several other countries in the world (Costa Navajas, Thegeya, 2013, p. 28).

In the United States, where the crisis developed, two government mortgage lending
institutions existed - the Federal National Mortgage Association (Fannie Mae), established
in 1938, and the competitive Federal Home Loan Mortgage Corporation (Freddie Mac),
founded in 1970. Both are government-sponsored institutions, although in fact they did not
have proper government-provided guarantees. The large scale of operations and connection
with the state gave the impression that they provided financial stability in the real estate
market. This belief resulted from the high credibility of the US economy. Credit claims
could easily be converted into securities, which enabled the refinancing of housing credits.
The system worked well until 1999, when the creditworthiness criteria were greatly
loosened. At that time, the opportunity was created to make credit available to people who
did not meet the necessary creditworthiness criteria. As a result, the 'subprime' market was
created, with so-called high-risk credit. The securitization process, i.e. transactions,
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resulting in breaking down the credit risk into tranches, caused an increase in the amount of
assets that were covered by derivatives. This increased the value of contracts and other
derivatives at an alarming level. The activity and effective functioning of markets
increased, but at the same time financial institutions became more vulnerable to financial
collapse (Nieborak, 2010). Increasing bank lending, transferring risk to purchasers of
derivatives and difficulties in assessing the actual nature of risk are the direct reasons that
fueled the crisis mechanism. They were not noticed by rating agencies, which failed to
communicate proper warning signals before the crisis.

The crisis, its symptoms and immediate corrective measures

The global financial crisis in the years 2007-2010 consisted of six consecutive phases
which included: mortgage credit expansion, increase in raw material prices and declines in
the stock market; recession hazard; financial markets collapse; stabilisation attempts; global
crisis on the financial market, labour market and raw materials market (Adamowicz,
Adamowicz, 2017, p. 87-102). The emergence of crisis phenomena and events as well as
corrective measures taken by the state authorities and financial institutions are presented in
Table 1.

Table 1. The emergence of crisis phenomena and events as well as corrective and preventive measures taken by
governments and financial institutions.

The time of

Phenomena and events Corrective and preventive measures
occurrence
MORTGAGE CREDIT EXPANSION
The value of 'subprime' loans reached the level of 2006 .
o Low interest rates
$ 600 billion
Growth in real estate prices No intervention measures on the financial

Bankruptcy of several loan companies January-June 2007 markets
Collapse of several large companies on the

mortgage market, boom on the American stock July-August 2007 US government assistance programs for

market people paying off loans

— . P September- The Bank of England supports Northern
The beginning of the financial crisis in the USA October 2007 Rock
The first signs of crisis in Europe (England, November- FED loan for the banks amounting to $ 41
Germany) December 2007 billion

INCREASE IN RAW MATERIAL PRICES AND DECLINES IN THE STOCK MARKETS

Increase in raw material prices, declines in the
stock markets by $ 29.8 billion, decline in retail
sales

Huge losses of the Citigroup banks

Lower employment growth

Societe Generale reports a loss of € 4.9 billion on
the futures market

Tax exemption package reducing income
of the US budget by $ 150 billion

January 2008 The leaders of Great Britain, France and
Germany, Italy and later also the USA,
Canada and Japan discuss the need to
regulate financial markets

Losses reported by the banks in 7 developed Finance ministers at Tokyo Economic
countries in the world Summit appeal to strengthen supervision
Losses resulting from the collapse of the real estate February 2008 over the banks

market are estimated at $ 100 billion Y Nationalisation of Northern Rock Bank in
Redundancies in the banks the United Kingdom

The U.S. dollar depreciation Lowering the forecast of GDP growth in
Increase in crude oil prices the EU for 2008 from 2.4 to 2.0

The FED decides to inject $ 200 billion to
the US banking system and lower the
Collapse of Bear Stearns, America's fifth-largest March 2008 discount rate
investment bank Restoring liquidity also in the UK, Canada

and Switzerland
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RECESSION HAZARD

Financial giant Citigroup reported a loss of $5
billion, overall costs to cover losses reached $ 950
billion

Insurance giant AIG reported a loss of 7.8 billion
in the first quarter of 2008.

Increase in unemployment level in the USA. A
record increase in crude oil prices. Ireland falls into
recession

The collapse of the U.S. mortgage lender IndyMac
Decrease in the UK retail sales, the fall of
economic indicators for Europe

General Motors losses reach $ 15.5 billion in the
first half of the year, car sale falls in the US and
Europe

Further losses of AIG - $ 18.5 billion

The beginning of the Eurozone recession

April 2008

May 2008

June 2008

July 2008

August 2008

The IMF confirms the global recession risk

Acquisition of IndyMac shares by the state
The US president signs a comprehensive
corrective measures plan in the amount of
$ 300 billion aimed at rescuing the real
estate sector, with the participation of the
ECB and the Swiss Bank

The Chinese government informs about the
preparation of assistance program for the
economy in the amount of $ 54 million
The Japanese government announces $ 107
billion economic stimulus package

COLLAPSE OF THE FINANCIAL MARKET

Fannie Mae and Freddie Mac have $ 5 trillion in
debts and mortgage bonds. The increase in
unemployment in the US, Merrill Lynch, the
largest US brokerage house, is taken over by Bank
of America for 39% of the price

Black Monday 15/09/2008 - bankruptcy of Bank
Lehman Brothers, fall of AIG ratings by 60% in
one day, declines in share prices of the stock
market, problems of other banks

Increase in risk aversion — the commercial banks
refuse to lend money

Short-term improvement on stock markets

The two large banks Morgan Stanley and Goldman
Sachs limit their activity to the retail market

September 2008

The US federal government takes over
Fannie Mae and Freddie Mac - the largest
institutions on the US mortgage market ($
100 billion for each)

State guarantees and recapitalisation of the
banks in the USA

The US government helps AIG by buying
80% of shares at § 85 million

The value of aid for the financial sector
since December 2007 estimated at § 7
trillion

The central banks of developed countries
take massive action to supply financial
markets with $ 375 million, the US
government grants a 25 billion loan to car
manufacturers

A STABILISATION ATTEMPT

Two phases of panic on European and Asian stock
markets

Pension fund asset depreciation in the US by 2
trillion within 18 months

Iceland is on the verge of bankruptcy - the largest
banks are closed

Decline in the money market activity

A fall in the stock markets of Central and Eastern
Europe and Russia

Hungary's debt in foreign currencies

Eurozone enters recession, expected GDP decline
by 0.5% (in the US by 0.9%)

Increase in stock market indices

October 2008

November 2008

Adoption of the modified Paulson's plan
(purchase of bad debts) for $ 250 billion
Rescuing the banks in Europe (Holland,
France) and Japan

The EU raises guarantees for individuals'
bank deposits

The EU and Asian leaders are in favour of
strengthening financial supervision,
introducing regulations for credit rating
agencies, holding funds and operating
principles of the MFM

The Heads of State of the Eurozone
countries adopted the principle of
assistance for the European financial sector
IMF loan for Hungary

The German government adopts a package
of subsidies, loan guarantees and tax
exemptions of € 50 billion

The Chinese government announced a
stimulus package of $ 580 billion

The Russian State Duma lowers tax rates
and determines subsidies for the purchase
of apartments and maintenance of bank
liquidity.

The US government announces a
quantitative easing program for the
purpose of monetary policy and economy
recovery. Citigroup receives assistance of
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$ 320 million

FED spends $ 0.5 billion on rescuing
Fannie Mae, Freddie Mac and Federal
Home Loan Banks

GLOBAL CRISIS ON THE FINANCIAL MARKET, LABOUR MARKET AND RAW MATERIAL MARKET

Decrease of the profitability of 3-month US December 2008 The US government assistance for General
Treasury bills. The biggest fall in share prices and January 2009

crude oil prices. Decrease in consumption, Motors and Chrysler of § 17.4 billion
production and increase in unemployment FED lowers interest rates to zero, OPEC
The deepening of the crisis on the European countries reduce crude oil exploration,
continent, Latvia's financial problems The European Commission presents an
Withdrawal of investors from Central and Eastern assistance package — € 200 billion

Europe International assistance to Latvia

Collapse of the Icelandic Banks

Adoption of the $ 825 billion economic
stimulus plan in the USA

The governments of the G8 countries
implement rescue packages of € 3 trillion
Implementation of the financial system
Further declines on the stock markets, drop in March 2009 assistance by governments and financial
sales, and bankruptcy of the banks institutions - including financial assistance
to Romania - € 20 billion

The G20 summit takes into account the
need for stricter regulation and supervision
of the financial sector,

Record low level of interest rates February 2009

Some signs of inhibition of crisis trends

Recovery of the raw material market April 2009 Establishment of the Financial Stability
Board, the Systemic Risk Board of the
European System of Financial Supervision

Russia in Greece - Deficit 13% of GDP May 2009 The financial assistance program for

Greece € 140 billion

Source: R. Holzer: Jak rozwijat sig kryzys 2007-2009 — ikonografia Kalendarium Obserwator Finansowy,
18.10.2009; Kryzys gospodarczy w Europie, Kalendarium Kryzysu finansowego, http://forsal.pl.19/3/2015.

The crisis hitting international financial markets brought about major challenges for
the governments and the central banks of all countries and international financial
institutions, as it caused an economic slowdown which had detrimental effect on the private
sector, public sector, enterprises and households, demand and employment as well as on
economic trends. New requirements were also set for international and national supervision
systems for the banks and financial institutions. Immediate remedial measures undertaken
during the crisis were not successful, hence the search for long-term actions to prevent the
development of crises. Such measures to counteract the crises continued and were enhanced
by economic and financial instruments as well as institutional solutions. Anti-crisis
measures were taken in the United States, where the sources of the crisis appeared, as well
as in the European Union and other countries that were hit by the crisis. In anti-crisis
measures both governments and state organisations as well as the central banks and
financial supervisory institutions played an important role. We attempt to present such
measures that were taken by selected countries in the world.

One of the applied measures is the so-called quantitative easing (QE). It is a kind of
non-standard monetary policy used by the central bank, whose aim is to stimulate the
domestic economy. It involves increasing the money supply by means of buying financial
assets from the banks. However, this action is threatened with the risk of increase in
inflation (Luzowanie.. ., 2015).

At the time of the financial crisis, the FED reduced interest rates as low as possible,
and yet it was unable to control the situation, therefore it decided to apply quantitative
easing on a large scale. In March 2009, the US central bank launched the asset purchase
program, which was called the QE1 program. As a result, the FED tripled its asset value on



10 M. Adamowicz, T. Adamowicz

its balance sheet in a few months. The QEI program, however, did not bring long-term
results, therefore in 2010 it was decided that another program, called QE2, should be
launched (Bagus, 2011).

One of the effects of quantitative easing is the increase in prices of shares on stock
exchange markets. It results from the fact that additional funds are allocated to investments.
Negative effects of quantitative easing may only be visible after a few years. Many economists
believe that the continuous use of quantitative easing will not help the US dollar depreciation in
order to increase exports, because other countries also decided to implement this policy.

The US Government pays a lot of attention to the activation of the financial market by
stimulating demand, increasing financial liquidity and facilitating access to obtain credit,
while it is less concerned with reducing the budget deficit or the external debt. It also pays
less attention to foreign investors and focuses on supporting domestic financial institutions
and enterprises. It is evidenced by financial packages that were provided to the US financial
institutions, or the "Buy American" clause, which was included in the American Recovery
and Reinvestment Act (Fukuyama, 2011).

As part of Paulson's plan, based on restrictions of $ 250 billion, launched in September
2008, the regulations were amended in such a way that the banks could not apply unfair
practices against borrowers, who were interested in taking high-risk loans. The collapse of
the Lehman Brothers bank forced the FED to buy 79.9% of AIG's shares in order to prevent
its collapse. In addition, the FED lowered the interest rate by 50 basis points to improve the
market sentiment. Then a decision of bulk purchase of mortgage credits was taken, later
market participants were encouraged to buy toxic assets, at the same time applying for
government guarantees for those transactions (Fedor, 2015). The funds that were allocated
to combat the crisis were in the first place transferred to major car manufacturers: Chrysler,
General Motors and Ford.

The implemented measures did not bring the expected results. Paulson's plan was
officially criticised in a letter to the US Congress that was signed by 166 economists, three
of whom were Nobel Prize laureates. In the above-mentioned letter economists warned
against the harmful effects of this form of assistance to the economy (Kolany, 2015).
Timothy Geithner announced his assistance plan in February 2009. It was based on four
assumptions: the creation of a financial stability fund through which the banks were to be
recapitalised; the purchase of toxic assets supervised by a special investment fund created
with the help of private funds; expanding the scale of lending activity and accepting assets
as a security for granted loans and providing financial assistance in paying off mortgage
loans (Glapiak, 2009).

The above-described activities were to stimulate the recovery of student loans, the
credit card market or car loans. There were plans to allocate $ 50 billion for subsidies to
repayment of instalments of previously granted mortgage credits. The program was
important both for the stability of the banking system, which was provided with a guarantee
of systematic repayment of debt installments, and real estate owners, by protecting them
against eviction.

The assistance plan for the American banks was not welcomed by financial markets in the
world, which contributed to the stock market turmoil. Share prices dropped while stock quotes
increased due to doubts that the actions carried out would stimulate the credit market. The US
government's interventions partly helped to hinder the economic slowdown, however, due to tax
reduction and an increase in public spending on co-financing of the banks, the US significantly
increased its budget deficit. As the indebtedness increased, there was a need to increase the issue
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of debt securities, whose profitability should grow so as to encourage investors to buy them.
This, in turn, translated into an increase in interest rates on the loans granted, which may lead to
a decrease in capital expenditures made by enterprises and household spending. This process
may have a negative impact on the US economy in the future.

Causes and sources of the crisis

There are several theoretical concepts explaining the essence of financial crises and
their causes. Friedman associates the financial crisis mainly with panic-based bank runs
(Friedman, Schwartz, 1972). Others associate it with a serious deterioration of the major
financial indicators (drop in the price of assets: land, real estate, shares), increased
insolvency of companies and collapse of financial institutions (Mishkin, 1992). Minsky,
Kindleberger et al. believe that a financial crisis occurs when the following phenomena
happen: there is a sudden and significant drop in asset prices and many large financial and
non-financed institutions collapse, deflation appears, and there is a lot of tension in the
currency market (Minsky, 1992). These concepts draw attention to the fact that the financial
crisis causes violent disturbances in the financial market. The IMF, referring to the so-
called systemic financial crisis, also defines it as serious disturbances in the financial
markets resulting in the inability to function effectively, which may have a significant
impact on the real economy. In case of the international financial crisis, the disruptions
spread beyond the national borders and distort the ability of markets to allocate capital on
an international scale (Financial..., 1998). There are several types of crises depending on
the sector in which they appear (banking, stock exchange, currency, debt and other) or the
area in which they occur (national, regional, local). Crises can also be classified according
to the ways and mechanisms of their formation (Borcuch, 2009).

Among many proposals, there are two best known models of crises in the literature:
Miskhin's triad model and Minsky's model of investment imbalance and financial instability
(Radomska, 2013). Miskhin's model assumes the limited intervention of the state, and is based
on three categories: asymmetric information, adverse selection and moral hazard. High interest
rates, falling prices on the stock market, increased uncertainty, bank run and unexpected price
reductions contribute to the occurrence of these categories. Minsky sees the causes of
vulnerability of the modern financial system in such factors as: change in the structure of
financing, change in the structure of liabilities, making the repayment of liabilities conditional
on the ability to refinance them, dynamic development of modern financial instruments and the
ways of regulating the market, increasing the risk-taking willingness.

In a five-stage model, the crisis starts with a disturbance in the form of a significant
increase in the price of one of the assets, which allows achieving high profits from a new
type of economic activity. Excitement connected with this activity attracts new investors
and increases their willingness to take risks. The boom, usually supported by the banks
'loosening' their lending policy, attracts a number of other financial institutions and
financial intermediaries. Euphoria among borrowers and lenders leads to a speculative
mania, high profits and an overheated economy. The awareness of the unbalanced situation
results in asset stripping, decline in prices, bankruptcies, limitation of activity and panic.
The financial crisis that started in 2007 in the US has all the features that have been
described in the Minsky model.
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The causes of the crisis should be observed in (Falkowski, Teichmann, 2010): phenomena
that were the result of the expansive monetary policy of the Federal Reserve of the United
States; the lack of efficiency in creating institutional order on a strongly globalized financial
market; market failures resulting from the introduction of innovative financial products, which
regulatory solutions could not catch up with (Wojtyna (ed.), 2011) due to the fact that in that
period a supervisory model based on self-regulation in the financial markets was in force
(Konopczak et al., 2010). A turning point in the development of the crisis was the collapse of
Lehman Brothers, the third largest investment bank in the USA, which took place in mid-
September 2008. The number of toxic assets in its balance sheet was too high and it incurred
huge financial loss because of them. The bank did not obtain the expected government
assistance, which was a huge shock to the financial market participants. Many financial
institutions lost their financial liquidity due to the outbreak of panic among clients threatened
with bankruptcy, who wanted to regain their financial contributions as soon as possible. This
raised concerns on the market, which almost led to impediment to the functioning of the credit
and interbank markets. Banks realised temporarily the passive role of the government in
eliminating the effects of the crisis, and hence, fearing the insolvency of financial partners,
ceased to grant credit and loans to financial institutions.

The freezing of the financial market resulted in the emergence of a critical situation in
many other banks. Collapse of the financial market quickly moved to the real economy,
worsening the situation of households and enterprises. The crisis led to an economic
downturn in the US. Aid schemes were taken to support the financial sector, among others,
by repurchase of toxic assets, but they were not able to stop the crisis. The crisis spread to
other countries and disrupted the functioning of the global economy. In the first place, it
affected the banking and insurance sector because they were most involved in toxic assets
based on subprime loans. In the aftermath of the crisis, the global economies fell into a
recession, which clearly shows a significant drop in the global GDP (the value of which in
2009 decreased by -1.92 points compared to 2008) (Rosati, 2009). The crisis manifested
itself in various degrees of intensity and had various consequences in highly developed
capitalist economies, emerging economies and developing countries. The spread of the
crisis quickly led to the decline in economic activity in the international arena and its
consequence was the decline of the global economy in the first quarter of 2009. It was
related to two phenomena: a decline in global demand, referred to as a demand shock, and
restricted access to short-term funding (Czekaj, 2010).

In an attempt to interpret the causes of the crisis that began in the US in 2007 on the real
estate market, the following five sources of this crisis should be taken into consideration:

e Mistakes in economic policy and strategic management.

The institutional development of financial markets.

The expansion of new financial market instruments.

The lack of market transparency, inadequate risk assessments and weak communication.
The processes and mechanisms of globalisation.

The consequences of the financial crisis for the global economy

The global crisis on the financial markets impeded the functioning of the global economy.
In the first place, it affected the banking and insurance sector because they were most involved
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in toxic assets based on subprime loans. It also hampered the flow of private capital to
transformed economies and to most European countries, especially the southern ones. In the
aftermath of the crisis, the global economies fell into a recession, which clearly shows a
significant drop in the global GDP (the value of which in 2009 decreased by -1.92 points
compared to 2008) (Rosati, 2009). The crisis was very intense and it had various effects in
highly developed capitalist economies but also in the Commonwealth of Independent States
(Nawrot, 2009). The spread of the crisis led to the decline in economic activity in the
international arena. There was a significant decrease in international trade (Table 2). The largest
collapse of the global trade took place in the fourth quarter of 2007 and in the first quarter of
2009. From September 2008 to February 2009, the exchange of goods decreased by approx.
17%. At the beginning of 2009, the value of exports decreased by more than 5% on a quarterly
basis in more than 90% of countries in the world, and for almost 15% of countries, the decline
was over 20%. In 2009, the value of exports decreased by almost 12%. The decline in trade was
particularly severe in the countries where the share of foreign trade was high. The decline in
trade was much higher than the decline in world production, which decreased by 3,4% in
developed countries as a consequence of the crisis in 2009. The largest decreases were recorded
in Japan, the euro zone countries and the US (Moshirian, 2011). Another negative effect of the
crisis in the real sphere was limitation of investment expenditures, both for investments in fixed
assets and in inventories.

Table 2. Gross domestic product and world trade in individual regions in 2009-2011 (annual change in %)

Gross Domestic Product Export Import
Specification

2009 2010 2011 2009 2010 2011 2009 2010 2011
World -2.6 3.8 2.4 -12.0 13.8 13.8 -12.9 13.7 4.9
North America:
USA -3.6 32 1.9 -14.8 14.9 6.2 -16.6 15.7 4.7
Central -3.5 3.0 1.7 -14.0 154 7.2 -16.4 14.8 3.7
and Southern America -0.3 6.1 4.5 -8.1 5.6 53 -16.5 22.9 10.4
Europe -4.1 2.2 1.7 -14.1 10.9 5.0 -14.1 9.7 2.4
EU (27) 4.3 2.1 1.5 14.5 11.5 5.2 -14.1 9.5 2.0
The Commonwealth of
Independent States (CIS) -6.9 4.7 4.6 -4.8 6.0 1.8 -28.0 18.6 16.7
Africa 2.2 4.6 2.3 -3.7 3.0 -8.3 -5.1 7.3 5.0
The Middle East 1.0 4.5 49 -4.6 -4.8 5.4 -1.7 7.5 53
Asia -0.1 6.4 3.5 -11.4 -11.4 6.6 -1.7 18.2 6.4
China 9.2 104 9.2 -10.5 -10.5 9.3 2.9 22.1 9.7
Japan -6.3 4.0 -0.5 -24.9 -24.9 -0.5 -12.2 10.1 1.9
India 6.8 10.1 7.8 -6.0 -6.0 16.1 3.6 22.7 6.6
Newly industrialising -0.6 8.0 4.2 -5.7 -5.7 6.0 -11.4 17.9 2.0
countries
:fgl’;n‘ii:;’el"ped -4.1 2.9 15 -151  -151 47  -144 109 28
gﬁergmg economies and 22 72 5.7 74 74 54 -105 181 7.9

Source: www.wto.org/english/news-e/pres12_e/pr658 w.htm#tablel (15.03.2012 - date of accessing online)
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The crisis most severely affected the highly developed countries because they had
greater access to instruments whose markets collapsed during the crisis. It manifested itself
in a huge decrease in international trade in goods or production since the fourth quarter of
2008 (Global..., 2010). Financial institutions in emerging economies, which include,
among others, Poland, were not so much affected by the direct losses from investments in
derivatives, due to their low popularity and poor availability. The economies of highly
developed countries and emerging countries experienced the consequences of crisis due to:
e the decline in demand, especially on financial markets in highly developed countries,

which led to the collapse of global exports;

e the turmoil in the financial and currency markets, which caused rapid changes in
exchange rates, especially in emerging countries, and the withdrawal of capital by
financial institutions operating on the international market, which wanted to compensate
for the loss incurred (Czekaj, 2010).

There was a significant decline in international trade flows. From September 2008 to
February 2009, the exchange of goods decreased by approx. 17%. At the beginning of
2009, the value of exports decreased by more than 5% on a quarterly basis in more than
90% of countries in the world, and for almost 15% of countries, the decline was over 20%.
In 2009, the value of exports decreased by almost 11%. The decline in trade was much
higher than the decline in world production, which decreased by 3,4% in developed
countries as a consequence of the crisis in 2009. As mentioned earlier, the largest decreases
were recorded in Japan, the euro zone countries and the US.

Another negative effect of the crisis in the real sphere was the limitation of investment
expenditures, both for investments in fixed assets and in inventories. The main reasons for
the slowdown in investment among enterprises were: the collapse in demand, the
precarious situation of the global economy in the future; the low production capacity
utilisation; the decrease in profit margins; tightening of conditions for financing operations.
For example, in Europe, investments in fixed assets decreased by almost 14% as compared
to 2008.

Analysis of the investment rate in the Eurozone countries shows that the downward
trend, which had begun in the fourth quarter of 2008, ended in the second half of 2010. This
resulted from the restructuring of corporate balance sheets and the slow increase in the
production capacity utilisation, as well as from the fact that the process of restoring the
willingness of entrepreneurs to invest is difficult and long-lasting.

In addition to the above-described consequences of the outbreak of the financial crisis,
a number of others can be mentioned, including (Adamczyk, 2015):

* Declaration of bankruptcy or acquisitions of many financial institutions and
nationalisation of institutions that were threatened with bankruptcy;

» Collapse of stock markets in the USA, UK, Eurozone countries and Asian countries;

* Losses incurred by investment and pension funds, which invested mainly in the stock
markets.

* Increase in the government expenditures for co-financing of the banks and other
financial institutions, stabilisation of financial markets and other interventions.

» Increase in budget deficit and public debt, especially in Japan, the Eurozone and the
USA (Nawrot, 2009).

The recent financial crisis has certainly shown that mistakes made in the financial
sector threaten the proper functioning of the real economy, and the consequences of wrong



The World Financial Crisis and The Polish Economy 15

decisions taken by financiers affect not only financial institutions, but also have significant
influence on the situation of households, enterprises and local government institutions.

The positive aspect of the crisis was the introduction of changes that would never have
be implemented under "normal" conditions.

The global financial crisis and the Polish economy

Poland, participating in global processes, was also exposed to the global financial
crisis, although the Polish economy initially managed to avoid the crisis. Among the main
risks that have been mentioned were the following: the risky dependence of the Polish zloty
on speculative short-term investments; the high public debt; and the large share of imports
in production.

Then, however, other factors which caused the emergence of the financial crisis in Poland
appeared, namely: the limited lending by the banks and the attack of speculators on the Polish
currency resulting in the significant reduction of its value. Nevertheless, compared to other
European countries, the situation prevailing in Poland was evaluated positively. The most
important measure of the general state of the country's economy, which is GDP, during the
outbreak of the financial crisis was at a favourable level (Table 3).

Table 3. Changes in GDP and domestic demand in Poland in the years 2007-2013 in %

Specification 2007 2008 2009 2010 2011 2012 2013
GDP 6.7 4.9 1.8 3.9 4.0 2.0 1.2
Domestic demand 8.4 5.6 -1.1 4.6 3.6 2.3 1.2

Source: CSO Quarterly accounts of GDP in the years 2007-2013. Available online: stat.gov.pl,
[online.10.04.2015].

The high value of GDP in 2007-2008 was influenced i.e. by domestic demand, which
had strengthened due to the development of investments, which resulted from the inflow of
capital to Poland, which took the form of foreign direct investment and increased use of EU
funds. The increase in consumption was also an important factor, which occurred as a result
of the improvement of the situation on the labour market and the decrease in the
unemployment rate, the increase in the amount of remunerations, the increase in the
household indebtedness, the transfer of EU funds to farmers and the transfer of the income
from working abroad.

In the year 2009 there was a severe global economic downturn. Among the European
countries, only Poland managed to maintain positive GDP growth. Exports, public
investments and private consumption had contributed to this situation. On the other hand,
the decline in domestic demand in 2009 was a result of the deteriorating situation on the
labour market (Miszkin, 2002). In 2010, there was a small but noticeable improvement in
the global macroeconomic situation. Among the 27 EU Member States - 22 countries
reported a positive GDP growth rate. Poland was in the forefront, only slightly behind
Slovakia and Sweden. The improvement of the economic situation prevailing in Poland in
2010 and its continuation in the subsequent years was the result of a recovery of its trading
partners. External demand had stimulated industrial production and had improved the
situation on the labour market.
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However, the global financial crisis had a strong impact on public finances in Poland,
both in terms of the central budget and budgets of local governments (Satota, 2012). The
effects of the financial crisis at the macroeconomic level contributed to the increase in the
budget deficit and the accumulation of public debt and the rising costs of debt servicing
resulting from it as well as the loss of trust in the financial markets. State budget revenues
amounting to PLN 274.4 billion in 2009 decreased to PLN 250.3 billion in 2010, while
expenditures increased from PLN 277.9 billion to PLN 298.2 billion in 2009, and slightly
decreased to PLN 294.9 billion in 2010. The budget deficit increased sharply from around
PLN 24 billion in 2008-2009 to PLN 44.6 billion in 2010 and reached the level of PLN
40.2 billion in 2011. A significant increase in budget imbalance forced the need to take
remedial measures in the area of public finances.

Polish enterprises were more strongly affected by the long-term effects of the financial
crisis despite the fact that its short-term effects affected the country less than other EU
countries. One of the negative effects of the crisis, that influenced the business, was
reduction of the possibility of financing their operational and investment activities. Due to
the decrease in trust in the financial market and the deterioration of the financial condition
of the banks, the access to credit decreased and the costs of obtaining loans increased. This
was particularly the case for small and medium-sized companies. In turn, large enterprises
had problems with obtaining a syndicated loan granted in order to finance large projects by
a group of banks. Difficulties, which affected enterprises, quickly moved to the labour
market, which resulted in the reduction of employment and growing concerns about job
loss. As a result of such events, the consumer demand decreased: in March 2009, there was
a decline in retail sales by approx. 1.8% on an annual basis. As a result of difficulties in
access to financing payment gridlocks, situations of companies deteriorated and many of
them were declared bankrupt. In the first quarter of 2009, 105 bankruptcies were recorded,
which meant an increase of 11% compared to the previous year, when at the same time 95
bankruptcies were recorded (Ministry..., 2015).

The financial crisis affected also the Warsaw Stock Exchange. The WSE suffered
heavily from the effects of the crisis in Warsaw in 2008, which is confirmed by the rates of
return of the most important stock exchange indices (Table 4).

Table 4. Formation of the rate of return of selected indices of the Warsaw Stock Exchange in 2007-2010, at the
time when the stock exchange experienced the consequences of the crisis

Indices 2007 2008 2009 2010
WIG20 (%) 5.19 -48.21 33.47 14.88
WIG-PL (%) 9.23 -50.62 4493 18.70
mWIG40 (%) 7.90 -62.48 55.24 19.57
sWIG80 (%) 25.17 -56.95 61.85 10.18

Sources. Basic statistics of the WSE. Available online at: http://www.gpw.pl/analizy i statystyki pelna wersja
[online: 30.04.2015].

Deterioration of the situation on the WSE was already apparent in 2007, when all
indices recorded low rates of return. A Polish capital market crash occurred when the global
recession reached its climax in 2008. Data from 2009 demonstrate that in the period of an
economic slowdown in Poland, small companies, whose rate of return was 61,85%, and
medium companies, whose rate of return on investment was 55,24%, fared best. However,
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the improvement was not permanent. In 2010, the Warsaw Stock Exchange indices
continued to show positive rates of return, but compared to the previous year, there was a
decreasing tendency (Gruszczynska-Brozbar, 2009).

The effects of the financial crisis in the household sector were clearly recorded at the
turn of 2008-2009. Households first had to face tightening of bank lending policy. Over
85% of the banks did so, of which approx. 20% significantly tightened their requirements
(Sytuacja..., 2009). Decisions taken by the banks were unexpected and were mainly driven
by changes that occurred on the interbank market. A survey conducted by the NBP showed
that each of the conditions for granting a housing credit was tightened, i.e.: almost 75% of
the banks increased their credit margin; around 90% of the banks increased the amount of
the required own contribution; over 40% of the banks increased non-interest credit costs;
almost 20% of the banks reduced the maximum credit term; about 75% of the banks
tightened other requirements regarding the granting of housing credits that were not
included in the survey. Tightened requirements concerned, among others, determining the
borrower's creditworthiness, gathering documents confirming the borrower's income as
well as the real property valuation principles.

On the basis of the survey conducted by the NBP it has been ascertained that the vast
majority of banks also tightened their requirements for granting a Swiss franc-denominated
housing credit. The most important reasons for tightening the lending policy regarding the
granting of housing credits included: the risk related to the economic situation in Poland;
forecasts that concerned the situation on the housing market; unfavourable assessment of
the current and prospective capital situation of particular banks.

The first negative effect of the tightening of the lending policy by the banks was the
decline in demand for housing loans. This was the case despite the fact that the prices of
real property were decreasing. The second reason why people resigned from taking loans
was the uncertain situation on the labour market. It should be emphasised that the crisis
contributed to the reduction of inflationary pressure. This was the basis for enabling the
Monetary Policy Council to reduce interest rates in the country. Reference rates increased
from April 2007 to June 2008 and then they began to decrease. As a result of six
consecutive reductions, the reference rate decreased from 6% in November 2008 to 3.5% in
June 2009, which was a reduction by almost 42% within eight months.

The survey conducted by the NBP showed that the tightening of bank lending policy
concerned also consumer loans. Nevertheless, the change in the requirements for granting such
loans was in line with expectations. Tightening of the policy of granting consumer loans
consisted of: raising margins by approx. 40% of the banks; increasing non-interest credit costs
by approx. 13% of the banks; increasing the requirements for credit collateral by 22% of the
banks; reducing the maximum credit amounts by approx. 15% of the banks. The most important
reasons for tightening of lending policy in the field of consumer credits included: the risk related
to the uncertain economic situation of the country; the deterioration of the capital situation of the
banks surveyed; the deterioration of the quality of the credit portfolio.

As a result of more difficult access to consumer loans, there was an increase in
household debt and the costs of servicing it. In the years 2007-2008, during the period of
economic growth, when the unemployment rate decreased and real wages grew, the rising
pace of household debt growth was noticeable. Due to the global financial crisis, there was
a depreciation in the value of the Polish zloty, as compared to other world currencies. The
sharp depreciation of the Polish zloty especially as compared to the Swiss franc, resulted
from the fact that the household debt, as a result of taking housing loans in a foreign
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currency, increased from the third quarter of 2008 to the end of the fourth quarter of 2008
from almost PLN 97 billion to over 134, PLN 9 billion which is over 48%.

The crisis contributed to substantial changes on the labour market. When the crisis
reached Poland in 2008, the situation of the employed persons was good. According to the
Central Statistical Office (GUS), the increase reached 6.0% compared to 2007. The
unemployment rate decreased by 2.87% as compared to 2007. Real wages also increased.
This positive trend did not last long. As a result of the falling demand for products and
services, employers began to cut costs, including employment-related costs. The rate of
unemployment registered from 2008 to the end of 2009, according to the data provided by
the Central Statistical Office, increased by 1.15%. While in 2008 there was an upward trend
in the number of employed persons, from 2009 their continuous decline was recorded,
which resulted in an increase in the number of unemployed people in the country. From
2008 to 2013, the number of unemployed persons increased to 3.71%. The liquidation and
bankruptcy of enterprises during the crisis had a negative impact on this situation. Cost-
cutting led to the decrease in monthly real wages, so persons who were employed on a full-
time basis had to accept the reduction of their income. Changes in the labour market raised
concerns about job loss among employees, which could have contributed to the reduction of
propensity to consume and incur long-term liabilities.

The previously described phenomena concerning the limitation of the state budget
revenues, increase in a budget deficit and growing public debt had an adverse effect also on
the finances of local authorities and all public sector entities. This was reflected by
limitation of the revenues of public entities, the necessity to raise expenditures in order to
mitigate the negative impact of the crisis and seeking ways to counteract downward trends,
as well as opposing economic recession and stagnation in the regional and local systems.

The description of the financial crisis and its effects in Poland presented herein clearly
indicates the delay of the phase of a business cycle. The year 2007 in Poland, when the
crisis appeared in the US and other countries, should be considered a year of prosperity and
economic growth. Unfortunately, crisis-related global phenomena quickly hit the Polish
economy. The analysis of the consequences of the crisis for Polish trade, investments,
production or employment indicates, however, that the real sphere of the economy in
Poland relatively quickly managed to escape from the collapse. However, the escape from
the crisis in the financial sector was delayed. There was still a threat resulting from the
instability in financial markets and impairment of financial institutions. It turned out that a
stable international financial system is therefore the prerequisite for a faster development of
the national economy.

It should be stated that the appearance of the financial crisis in 2007 caused a quick
reaction of the countries in the form of adoption of recovery plans and introducing specific
measures in various fields, both in the financial sector and real economies. In Poland, the
anti-crisis program was related to the activities of the European Union. The European
Commission on November 28, 2008, presented a rescue plan for the economy. The
corrective measures were based on two fundamental concepts. The first included:
mobilisation of short-term funding to increase the demand; maintaining existing jobs,
through training and retraining of employees; restoring people's trust in financial
institutions (EC European..., 2008). The second concept was based on "smart investments".
Their aim was to yield higher growth and sustainable prosperity in the longer-term. EUR
200 billion was allocated for the implementation of the package, which accounted for 1.5%
of GDP of EU. The package assumed the fulfilment of three strategic goals with the use of
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the indicated funds, and they included: quick stimulation of the demand side and restoring
confidence to the market; the reduction of social costs resulting from the financial crisis,
accelerating the transformation of the EU economy into a low-carbon economy. Member
States were authorised to take anti-crisis measures. The Commission suggested that the
Member States take specific solutions aimed at the promotion of entrepreneurship or
conducting relevant research. The anti-crisis measures of the European Union and national
governments were supported by the European Central Bank, the European System of
Central Banks and other international financial institutions.

Conclusions

1.

The recent financial crisis, called the Great Recession, was caused by various kinds of
irregularities that appeared in the financial sector in many countries around the world,
especially in the banking and the real estate sector in the United States. It had a number
of reasons, among which the most important were excessive bank lending with incorrect
credit risk assessment, including the risk associated with the securitization process.
Despite the remedial and corrective measures undertaken by financial institutions and
the US government, the crisis quickly spread to other countries in the world, especially
to the developed countries, and it also included emerging economies, like Poland. The
phenomena of the financial crisis appeared in the Polish economy a little bit later and
had milder forms.

The global financial crisis of 2007-2011 affected enterprises, households, as well as
state and local government institutions. It manifested itself as the slowdown in
economic growth, especially in 2008 when there was a significant fall in stock market
indices and enterprises were experiencing high losses, and in 2009, when the lowest
rates of GDP growth and very weak domestic demand were recorded. In the
macroeconomic system we can also observe the second wave of the crisis which
occurred in the years 2012-2013.

Anti-crisis and corrective measures in Poland were taken by the government, its
institutions and the National Bank of Poland. They also resulted from the adaptation and
adjustment activities of business entities and local self-governments. The above-
mentioned activities in Poland were conducted in cooperation with both the European
Union institutions and international financial institutions. Anti-crisis and preventive
measures concerned both the institutional sphere, the manner in which the financial
system worked and how financial policy was pursued, as well as the adjustments made
in the real spheres of the economy.
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Environmental Assessment of the Life Cycle of Bovine
Compound Feeds from a Feed Milling Plant in a Large
Commercial Farm in Wielkopolska Region, Poland

Abstract. In recent years, the importance of environmental threats associated with intensive livestock
production has been emphasized. Compound feeds make up a part of the animal production chain. A
complete assessment of the animal production system with regard to environmental criteria is
therefore impossible without considering the environmental consequences of feed production. The
goal of this research is to fill the gap in an environmental assessment of production processes of
compound feeds in Poland. The study presents an assessment of production impacts of bovine
compound feeds according to Life Cycle Analysis (LCA) methodology. The data for analysis were
based on the set of information obtained from the feed milling plant located in a commercial
agricultural enterprise in the Wielkopolska region in the years 2015-2016. An inventory table of
inputs was prepared in relation to the functional unit of 1 ton of compound feeds and two phases of
production processes, i.e. upstream and core. For average compound feed, the impact category
indicators for the global warming potential, acidification, eutrophication, photochemical ozone
formation, consumption of mineral resources, fossil fuel resources and the emission of the respirable
particles were respectively: 605.9 kg CO, eq, 8.73 kg SO, eq, 3.32 kg PO, eq, 0.73 kg ethylene eq,
3.4x10” kg antimony eq, 5141.1 MJ and 2.25 kg PM2.5 eq. The upstream phase had the greatest
effect on investigated impacts, while the core processes phase had a relatively low impact on
environmental threats. It is recommended to broaden the scope of the research for a larger group of
feed milling plants with more complex manufacturing processes, with a more branched supply
structure and a wide range of compound feeds for different animal types. The obtained data can be a
valuable source base in prospective analyses of the life cycle of various animal products in Poland.

Key words: environment, life cycle analysis, impact category indicator, compound feed, feed mill,
Poland

JEL Classification: Q54, Q57

Introduction

As a consequence of dietary changes based on a higher share of protein and animal fat in
the diet of inhabitants of developed countries, as well as world population growth, animal
production (especially cattle, pigs and poultry) is developing rapidly following the growing
demand for meat products (Steinfeld et al. 2006; FAO, 2006). Compound feeds are a decisive
factor for determining high-yield and cost-effective animal production. A steady increase in
the productivity of cattle and swine herds for many years is possible due to the use of
industrial feed compounds (Jamroz and Potkanski, 2001). The production of compound feeds
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in Poland increased from around 8 million tons to over 10 million tons in the years 2010-
2016. The entire EU currently produces 156 million tons per year of all types of compound
feeds (FEFAC 2018). The growth rate of compound feeds produced in Poland was several
times higher than in the EU during this period (27.7% vs. 4.6%). The growing demand for
industrial feeds is also favored by increased concentration of animal production units that is
necessary to maintain farm profitability and maintain the competitive production of animal
products. Feeding with complementary feed compounds enables effective supply of energy
and protein to animals. Farms’ own fodders (including roughage and cereals) do not contain
sufficient amounts of ingredients and energy to cover the needs of animals, in conditions of
intensive fattening of animals or high milk-yielding cows. Feedstuffs currently produced are
characterized by a complex composition (Kujawiak, 1994). In addition to cereals, they
contain most often by-products of the oil, milling and spirits industries, as well as other
components like vitamins, minerals (macro and micro elements) or amino acids.

The feed production system is an important part of the livestock production chain.
Supply chains are strongly diversified due to the variety of feed sources and production
capacities of the feed milling plants. The feed sector is confronted by a wide range of
environmental issues among which reducing greenhouse gas emissions is an important
priority, in addition to maintaining the competitiveness of production (Coffey et al., 2016).
The roughages and compound feeds make a significant contribution to various
environmental effects related to the animal production. It is estimated that the feed
production makes up approximately 45% of the livestock's carbon footprint worldwide
(Gerber et al., 2013). Besides their considerable impact on the greenhouse gas emissions,
feed also contributes to other environmental impacts such as eutrophication, acidification,
non-renewable energy use and mineral resource use (Binder, 2017).

The production of feed next to animal husbandry is a basic part of the production
chain, which significantly affects various types of ecological footprints of animal products.
Knowing the final effects of animal production thus requires analysis of environmental
impacts in many parts of the food production chain (production of feed, breeding,
distribution of livestock and milk, processing, packaging, product distribution and retail
sales). The need to conduct environmental assessments of feed production has been
underlined in the European initiative on the creation of environmental footprint
declarations, known as Product Environmental Footprint (PEF), by including the feed
industry to create a pan-European network for creating inventory databases for various
product groups (European Commission 2018). Currently, a comprehensive analysis of
environmental impacts of the production of compound feeds in Poland is hindered because
no complete database of feed production processes has been developed so far with wide-
ranging data from the feed industry and on-farm crop production. To date, only
environmental assessments of agricultural production for single plant crops, embracing
field production and industrial application for bioenergy have been presented in Poland.
The goal of the current study is to fill the gap in an environmental assessment of production
processes of compound feeds in Poland. The main objective of the research was to assess
the environmental effects of compound feed production for cattle according to Life Cycle
Analysis (LCA) methodology. Additional objectives were: a) acomparison of the
differences in environmental impacts between different types of compound feeds, and b)
the determination of the importance of the raw material production stage and the feed
manufacturing processes in terms of final indicator results for environmental impact
categories in the whole system of compound feed production.
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Materials and methods

The research was carried out in a feed mill owned by the agricultural enterprise Diugie
Stare Sp. z 0. o. in the years 2015-2016. The enterprise manages an area of 3240 ha,
including 3120 ha of agricultural land. It is among a small group of agricultural enterprises
owned by the State Treasury responsible for the implementation and dissemination of
technological progress in agriculture. It specializes mainly in the production of milk and
beef livestock. The company consists of four farms with an area of 400-600 ha and the feed
mill. Currently, the company has 2 000 Holstein-Friesian (HF) cattle, including 900 milk
cows. The company also owns a beef cattle farm containing, at present, 473 beef cattle with
200 suckler cows. In crop production, the enterprise activity is focused on the cultivation of
cereals, winter rapeseed and sugar beet. Most of the compound feeds used for the cattle
come from their own feed milling plant. This produces compound feeds for various cattle
categories, that are fed to cattle entirely within the enterprise. The average annual
production of compound feeds is 1874 tons. The feed mill is also used for drying cereals
and rapeseeds for sale. Annually, about 6700 tons of cereals and rapeseeds are dried. The
plant was built in the 1980s but has been modernized several times since. After being
brought to the feed mill the grain is cleaned and then directed for drying. Thereafter the
portion of grain which is intended for feed material is stored in steel bins. At the stage of
preparing feed mixtures, coarse granular components are ground in a mill and then mixed
with other ingredients in the mixer in proportions appropriate for the type of compound
feed desired. The compound feeds produced are of the loose type. No expansion, extrusion
or granulation processes are carried out in the mixing room. In accordance with the needs
reported by cattle farms, the feed mill produces compound feeds with a different
composition, adjusted to the cattle groups and the physiological condition of dairy cows.
During the study, this feed milling plant produced six types of compound feeds used as a
complementary feedstuff in the fed diet: CJ - for breeding heifers, B - for young beef cattle,
DC - for dairy cows in general, LCC - for lactating dairy cows, DRC- for dairy cows during
drying, and GG — ground grain. The detailed composition of compound feeds is shown in
Table 1.

The feed blend consists of four groups of ingredients. The first dominant group is
cereals. The proportion of cereals varies from 44.5% in the DC to 100% in the GG. In the
second group, there are seeds of oilseed crops, i.e. winter rape and soybean. The amount of
seeds of this group is in the range 0 to over 41%. By-products of the oil industry, which are
represented by rapeseed meal and soybean meal, constitute a maximum 50% of the total
feed weight. The remaining part of the compound feed is supplemented by mineral salts
and premixes. The largest share of mineral additives in its composition was found in B feed
(18%). The feed composition was arranged in cooperation with external specialists in the
field of animal nutrition, after chemical analysis for a number of chemical components and
their energy value. The chemical composition and nutritional value of the produced
compound feeds are presented in Table 2. As is seen in this table, the mixtures produced
differed in terms of energy and nutrient contents. Optimization of the composition of those
mixtures considered the diversity of animal requirements for nutrients resulting from
different directions of utilization, age and production intensity.
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Table 1. Supplementary compound feed composition according to mass proportion of ingredients (% as fed) in
different types of feeds produced in the feed mill

Supplement DM! Type of supplementary compound feed
ingredient % cr B’ DC! Lcc’ DRC* GG’

Winter wheat 86.5 30.0 7.0
Winter rye 86.5 20.0 33
Winter barley 86.5 8.0 10.5 1.2 10.0
Triticale 86.5 12.0 77.0 26.0 22.5 13.3 82.0
Grain maize 88.0 8.0 25.0 333 1.0
Winter rapeseed 89.9 25.0 16.7
Soybean 90.0 16.3 16.7
Rape meal 88.7 10.0 5.0 35.0
Soybean meal 87.6 16.0 15.0
Mineral premix 99.0 3.5 5.0
— Alamo Perfect
Mineral premix 99.0 10.0
—Trans I
Mineral premix 99.0 16.7
— Trans IT
Calcium 99.0 0.5 5.0 4.0
carbonate
Magnesium 99.0 0.5
oxide
Sodium 99.0 5.0 1.0
bicarbonate
Sodium chloride 99.0 3.0

'DM — dry matter, 2CJ — compound feed for breeding heifers, °B — for young beef cattle, “DC — for dairy cows in
general, °LCC — for lactating dairy cows, ®DRC — for dairy cows during dry period, ’GG — ground grain mixture

Source: own calculations

Table 2. Chemical composition and energy value of different supplementary compound feeds produced in the feed
mill

Compound feed | DM % Fat % pr(;{}lciie% NEL];I\I\/?/ kg ME;II\\/I/IJ/kg DE' DMNJ:/ kg
CJ 87.5 1.88 20.67 7.51 12.96 14.61
B 88.9 1.40 11.70 6.33 11.02 12.40
DC 88.4 2.25 26.67 7.17 12.33 13.96
LCC 89.2 15.18 17.10 8.96 15.39 16.90
DRC 89.9 12.05 15.34 8.08 13.90 15.29
GG 86.5 1.80 12.85 8.01 13.98 15.71

'NEL — net energy available for milk production, "ME — metabolizable energy, *DE — digestible energy, “MJ -
megajoule

Source: authors’ own calculations
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Data for analysis came from source documentation of the feed milling plant and from
farms of this enterprise. Data collection was carried out by using registration forms. The
primary source of information was documents of stock control, physical records of crop
farming and feed mill activities, and technical documentation on machines and vehicles. Raw
materials consumption, purchase of agricultural production inputs and technical materials for
production in the feed mill were recorded using accounting documents, including purchase
invoices. An additional source of information was interviews with the managers of the feed
mill and farms. The involvement of vehicles and agricultural machinery in different
operations in the feed mill and in the farms was assessed on the basis of data on the working
time of vehicles and machines and their efficiency in performing various types of
technological processes. In field crops, the data collected included all inputs, including,
among others: seed, fertilizers, plant protection chemicals, diesel oil, engine oils, lubricants,
electricity and detailed characteristics of used vehicles and agricultural machinery.

In addition to the collection of data related to grown crops which were the raw materials
for the production of compound feeds, a comprehensive data template for the feed mill was
developed. Detailed data on the quantity of cereals and rapeseeds acquired internally from
farms as well as other purchased products were obtained. Places of material production, types
of transport and transport distances were registered. Monthly and annual consumption of
electricity and liquefied petroleum gas (LPG) were determined. Grain moisture content was
recorded before and after drying. Existing records of drying characteristics in the feed mill
provided data on the duration of this process and the consumption of LPG needed to dry 1 ton
of grain of various types of cereals and rapeseeds. Sets of machinery and vehicles
participating in internal works in the feed mill (cleaning, transport, collecting materials from
storehouse and delivery to the place of their processing) were also analyzed. It was important
to have information on the operational data of these vehicles, annual consumption of fuels and
lubricants, and the time of their involvement in various operations in the feed mill.

The study was performed according to LCA methodology which follows a specific
sequence of steps, taking into account four phases: a) defining the purpose and scope of
research, functional unit as well as system boundaries, b) determining the life cycle
inventory data, ¢) assessing the impact of the life cycle of the product, and d) interpretation
(Brentrup et al., 2004). The scope of the research included analysis of production processes
in the feed mill and in the objects that were the source of raw materials and manufactured
inputs. The process of transporting grain from farm fields and materials from outside
sources fell within the scope of the present study. Availability of many types of source data
and different characterization models, used to convert emissions and resources from
inventory to common impact units, allowed estimation of many categories of environmental
problems associated with the production of compound feeds. The study of the feed
production impacts was characterized by a high degree of specificity because it was related
to each product separately. After aggregating the unit processes of all types of feeds being
produced, the environmental effect of so called ‘average compound feed’ (ACF) was also
assessed. Results from the case study concern the feed mill which operates in close
proximity to the land base of crops needed as raw material inputs for the feed production
and being close to farms as places of feed distribution. The proximity of the sources of raw
materials minimizes transport distances, compared to feed mills operating as independent
commercial units that have many recipients in the market.

Due to the analysis of the entire assortment of compound feeds, functional units equal
to 1 ton (t) for each type of feed were chosen. After averaging data for production



Environmental Assessment of the Life Cycle of Bovine Compound Feeds from a Feed... 27

processes, a functional unit corresponding to 1 t of the ACF was additionally presented.
The analysis was carried out in life cycle stages from cradle to gate of the feed mill. This
means that in the research, different processes for manufacturing means of production, crop
cultivation, industrial production processes of feed components (mineral salts, premixes,
vitamins, mineral micronutrients), by-products of the oil industry, transport and processes
inside the feed plant had to be included (Fig. 1).
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Fig. 1. Description of the compound feed production system in the analyzed feed mill

Source: authors’ own description.

The production of compound feed is a complex process with a branched-tree structure.
This is manifested by the fact that effects of the initial processes flow into the subsequent
processes, and these in turn are components of the next level of transforming processes into
final products. Background data for the individual unit processes embracing fertilizers,
plant protection products, soybean, fuel and energy production, machines and vehicles,
minerals and vitamins came from Ecoinvent (2018) and Agribalyse® databases (Colomb et
al., 2013). Inventory of inputs for the rape meal production in the oil mill was developed
using literature data (Van Zeist et al., 2012). A model raw material for the oil mill products
was winter rape grown in the Dhugie Stare enterprise, while the route used to transport
soybean meal corresponded to the distance between the enterprise and the oil mill in
Szamotuty (Wielkopolska voivodship).

In assessing the environmental effects of the life cycle of the compound feeds (LCIA
phase), the CML method based on the midpoint approach was applied (Guinee et al., 2002).
The selection of categories and category indicators is of crucial importance and is
dependent on the type of threats induced by a given activity. An obligatory part of this
method is also classification and characterization. The research covered the following
impact categories: global warming potential (GWP), eutrophication potential (EP), acidity
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potential (AP), photochemical ozone creation potential (POCP), abiotic depletion potential
for minerals (ADP minerals), abiotic depletion potential for fossil fuel (ADP fossil), and
particulate matter pollution potential (PMP?). The analysis of effects for the PMP category
was performed using the ILCD 2011 method (Hauschild et al. 2013). Impact values for the
analyzed categories were calculated according to the formula:

Legr = Z(ml x CFCllf,i)'

where: Icat - indicator of impact category, m - mass of the emitted or used substance "i",
CFcat, i - characterization factor of the impact category for a given substance. The
measures of the categories are quantifiable indicators, which are expressed in equivalent
(eq) units. The reference units for the categories GWP, EP, AP, POCP, ADP minerals, ADP
fossil and PMP were, respectively, kg CO, eq, kg PO, eq, kg SO, eq, kg ethylene (C,Hy)
eq, kg antimony (Sb) eq, MJ and kg PM2.5 eq. In order to establish the relationship
between the substances emitted and their effects in the environment, appropriate
characterization factors were applied based on the characterization models corresponding to
the analyzed impact categories. The calculation of category indicators was carried out using
the SimaPro software program (Pré Consultants, 2017).

Field crop production and arable crop processing (in the oil and milling industry),
apart from the main product, also produce additional commercial effects described as co-
products. Therefore, it was necessary to distribute inputs and emissions between the main
products and the co-products. The method of economic allocation, based on the value of the
products, was chosen as a way of proportional distribution of environmental burdens.
According to the LCA methodology, the allocation of emissions was carried out between a
range of products in the following proportions: cereals/straw - 0.91/0.09, rape
meal/rapeseed oil - 0.27/0.73, soybean meal/soybean oil - 0.62/0.38, cereal flour/cereal bran
-0.91/0.09.

Results and Discussion

An important step in the LCA methodology was to develop the inventory database
consisting of a set of elementary, intermediate and reference flows of the activity. In Table
3, all major material flow streams are presented in relation to the functional units.

Two stages of the life cycle, namely upstream and core processes, were distinguished
within the production system. In upstream processes, material inputs related to fertilization,
sowing, plant protection and crop cultivation were included. This stage also involves the
consumption of electricity, fuels and materials related to both technological operations in a
crop field, as well as in producing material inputs used as components in production of
compound feeds. Core processes concerned technological operations directly related to the
operation of the feed mill. The main group of entries was the consumption of all material
inputs as well as electricity, heat and fuels consumed in technological operations of the feed
mill. Transport of compound feed components was also included in this stage. Four
categories of transport were distinguished: truck, rail, barge and ocean. The variety of

? determined for particles less than or equal to 10 um
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means of transport was to a large extent the result of the adopted transport model of
soybean that was imported from Brazil. In the Brazilian soybean transport system, a
network of roads, rivers and railways is used (Salin 2017). The Brazilian ports of Rio
Grande and Santos, and Swinoujscie in Poland were chosen as hubs for soybean transport.
The distance of transport between the ports was about 14 644 km. From the port of
Swinoujscie the soybeans were then transported by trucks with a gross vehicle weight over
32 t, a distance of 372 km to the feed mill.

Table 3. Inventory data for the inputs for the different types of feeds produced in the feed mill with upstream and
downstream processes referred to the functional unit

Compound feed types
Inputs CJ B DC
Upstream  Core Total Upstream Core Total Upstream Core Total

Fertilizers, kg

N 22.70 - 22.70 23.56 - 23.56 21.04 - 21.04
P,0s 6.90 - 6.90 3.52 - 3.52 5.92 - 5.92
K,0 12.70 - 12.70 11.29 - 11.29 15.27 - 15.27
Organic 52.20 - 52.20 0 - 0 352.87 352.87
fertilizer, kg
Pesticides, kg 1.40 - 1.40 0.22 - 0.22 1.25 - 1.25
Seeds (total), kg 18.18 - 18.18 24.61 - 24.61 12.43 - 12.43
Lime (CaO), kg 62.73 - 62.73 45.60 - 45.60 52.98 - 52.98
Tractors & agric. 3.76 0.02 3.78 3.43 0.03 3.46 3.94 0.02 3.96
machinery, kg
Diesel oil (by 13.30 0.19 13.49 11.09 0.20 11.29 12.57 0.18 12.75
tractors &

machinery), kg

Lubricating ~ oil, 0.40  <0.01 0.40 045  <0.01 0.45 037  <0.01 0.37
kg

Electricity, MJ 85.73 51.53  137.26 10.97 52.67  63.64 100.89 51.57 15246
Heat, MJ 174.98 0 174.98 2.55 0 2.55  163.20 0 163.20
Hexane kg 0.76 0 0.76 0.25 0 0.25 2.00 0 2.00
Natural gas, MJ 75.61 030 7591 32.92 033 3325 160.67 0.26 160.93
LPG, kg 0.23 1.11 1.34 0.12 1.38 1.50 0.81 2.40 3.21
Mineral 40.00 0 40.00  180.00 0 180.00 55.00 0 55.00
supplements, kg
Steel, kg 0.07 0.36 0.43 0.08 0.46 0.54 0.13 0.27 0.40
Concrete, dm® 0.31 0.12 0.43 0.25 0.13 0.38 0.14 <0.01 0.14
Transport, tkm 192.0 24183 26103 3.9 11.2 15.1 1952 22983 24935
Lorry 117.7 75.3 193.0 3.9 11.2 15.1 125.5 101.7 2272
Train 48.4 0 48.4 0 0 0 454 0 454
Barge 25.9 0 259 0 0 0 24.3 0 243

Transoceanic 0 2343.0 2343.0 0 0 0 0 2196.6  2196.6
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Table 3. Inventory data for the inputs for the different types of feeds produced in the feed mill with upstream and
downstream processes referred to the functional unit (cont.)

Compound feed type
Inputs LCC DRC Ground grain
Upstream Core Total  Upstream Core Total ~ Upstream Core  Total
Fertilizers, kg
N 24.19 - 24.19 16.59 - 16.59 27.57 - 27.57
P,0s 7.56 - 7.56 6.62 - 6.62 4.20 - 4.20
K,O 19.44 - 19.44 14.74 - 14.74 12.44 - 12.44
Organic 1020.65 - 1020.65 1338.99 - 1338.99 38.00 - 38.00
fertilizer, kg
Pesticides, kg 1.78 - 1.78 1.74 - 1.74 0.28 - 0.28
Seeds (total), kg 11.06 - 11.06 9.12 - 9.12 29.50 - 29.50
Lime (CaO), kg 68.82 - 68.82 61.89 - 61.89 53.84 - 53.84
Tractors & 5.17 0.05 522 438 0.04 4.42 4.19 0.03 422
agric.
machinery, kg
Diesel oil (by 16.28 030 16.58 14.52 029 14.81 12.93 0.22  13.15
tractors &
machinery), kg
Lubricating oil, 0.49 0.01 0.50 0.44 0.01 0.45 0.51 <0.01 0.51
kg
Electricity, MJ 68.07 0 68.07 77.81  66.19 144.00 0 55.64 55.64
Heat, MJ 32.58 0.02  32.60 69.96 0 69.96 0.17 0 0.17
Hexane, kg 0 0 0 0 0 0 0 0 0
Natural gas, MJ 57.12 0.61 5773 68.44 0.65  69.09 6.16 0.43 6.59
LPG, kg 0 7.71 7.71 0 9.21 9.21 0 1.84 1.84
Mineral 100.00 0 100.00 166.70 0 166.70 0 0 0
supplements, kg
Steel, kg 0.24 0.44 0.68 0.34 0.40 0.74 0.01 0.59 0.60
Concrete, dm® 0.65 0.43 1.08 0.96 0.11 1.07 0.02 0.17 0.19
Transport, tkm 241.6 2445.0 2686.5 247.5  2445.0 2692.5 1.0 4.2 52
Lorry 146.3 653 211.6 149.8 65.3 215.1 1.0 4.2 52
Train 61.3 0 61.3 62.9 0 62.9 0 0 0
Barge 34.0 0 34.0 34.8 0 34.8 0 0 0
Transoceanic 0 2379.7 2379.7 0 2379.7 2379.7 0 0 0

Source: authors’ own calculations.

A comprehensive analysis of environmental effects of the production of compound
feeds according to the LCA methodology showed marked differences between the analyzed
types of feeds. The LCC mixture was characterized by the highest impacts, except for the
POCP and ADP minerals categories (Table 4).
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Table 4. Impact category indicators of the feed produced in the feed mill per functional unit (1 t) of each feed type

Impact category Compound feed type
indicator I B DC LCC DRC ACF' GG
GWP, kg CO, eq 611.50 522.50 585.50 729.60 686.60 605.90 533.30
AP, kg SO, eq 8.19 8.13 8.29 11.75 11.30 8.73 8.87
EP, kg PO4 eq 3.35 2.94 3.07 4.25 4.14 3.32 3.27
POCP, kg C,H, eq 0.50 0.23 1.09 0.17 0.18 0.73 0.09

ADP minerals, kg | 3.3x10°  42x10° 28x10° 49x10° 53x10° 34x10° 27x10°
Sb eq

ADP fossil, MJ 4882.30 3976.10 5130.10 6441.70 6424.60 5141.10 3774.80

PMP, kg PM2.5 2.12 2.02 2.13 3.01 2.95 2.25 2.12
cq

'ACF — average compound feed

Source: authors’ own calculations.

The production of DC and CJ feed mixtures and the ACF had the largest impact on the
POCP category. In general, feed mixtures assigned to feeding the dairy cows during lactation
as well as the dry period brought about a larger burden on the environment. From
a perspective of the life cycle, the lowest values of category indicators were represented by
the B feed mixture and GG (composed exclusively of cereal grain). B influenced the results of
category indicators most favourably for GWP, AP, EP, and PMP, while GG was more
influential for POCP, ADP minerals and ADP fossil. Differences in environmental effects in
the compared categories between B and other feeds ranged from 28% to nearly 33%. For the
GG, environmental impacts categories of POCP, ADP minerals and ADP fossil were lower
by 41% to nearly 92% compared to cow feeds mixtures with the highest impact scores. The
analysis of results of different category indicators should be conducted against a background
of a detailed composition of compound feeds (see Table 1). Only on this basis is it possible to
explain more fully the reasons for the variation of impact indicators between the feed types.

The presence of oilseeds (rapeseeds and soybean) in the compound feed composition
was clearly associated with higher values of GWP, AP, EP, ADP fossil, ADP minerals and
PMP. As mentioned earlier, in the composition of LCC and DRC mixtures there were winter
rape and soybean seeds in the proportions of 41.3 and 33.4%, respectively. Research by Holka
et al. (2016 and 2017) and Dabrowicz et al. (2017) showed a higher potential for
environmental impact of winter rape cultivation compared with winter wheat and maize for
grain. According to these authors, the average values of the indicators per 1 t of rapeseed for
GWP, AP and EP and POCP were respectively: 808.5 kg CO, eq, 13.1 kg SO, eq, 3.35 kg
PO, eq and 0.18 kg C,H, eq, and for winter wheat: 344.0 kg CO, eq, 5.1 kg SO, eq, 1.4 kg
PO, eq and 0.1 kg of C,H, eq. Whereas maize production had low environmental impacts for
the ADP minerals and ADP fossil categories with respect to the functional unit of 1 t of grain.

These results indirectly indicate that increasing the share of cereals in feed mixtures
while concurrently reducing the share of oilseeds can be an important factor affecting the
final values of the category impact indicators of produced feeds. The high values of the
POCP indicator of DC and CJ feed mixtures (1.09 and 0.50 kg of C,H, eq) may have been
substantiated by the presence of rapeseed and soybean meal in their composition. In the
process of oil extraction both from rapeseed and soybean, hexane is used, which has
arelatively high characterization factor for POPCP category (0.814 kg of C,H, / kg of
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substance) (Derwent et al., 1998). Therefore, the hexane emission load most probably
affects this impact category of produced feeds in which oil cake is used after extracting the
oil via a solvent extraction with hexane. Noticeably higher values of ADP minerals were
found in the feed mixtures that had a higher concentration of premixes and mineral salts.

The magnitude of potential environmental effects characterized by different categories
of impacts were developed mainly in the phase of upstream processes (Figure 2). This
phase groups various manufacturing processes of agricultural means of production for the
plant cultivation and processing of secondary commodities made from the raw crops. It
includes the emissions accompanying the combustion of fuels and the application of
fertilizers in field crops, transport of raw materials to the processing industry, combustion
of natural LPG in the processing industry and electricity consumption. The shares of the
upstream phase for most of the impact categories were the highest in the production of B
and GG. In the ACF, being the virtual average feed product of the feed mill, the upstream
process contributed to the impact categories from a minimum of 79.1% for ADP fossil to a
maximum of 97.9% for ADP minerals (potentials for depleting abiotic resources). The
GWP impact indicator was equal to 88.4% of the final value for this impact category.
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Fig. 2. Relative values of the impact category indicators for the upstream phase of production of different feed
types.

Source: authors’ own calculations.

The structure of the main processes in the upstream phase affecting the environmental
effects of feed production was characterized more broadly for the GWP impact category
(Table 5).

The values of the global warming effect in this phase were highest for the LCC and
DRC production systems. It is seen that 51-60% of the GWP impact was attributable to the
use of oilseeds. The second group of feed components in terms of GHG emissions were
cereals, contributing to about 29-30% of GWP. In comparison with oilseeds, the relative
importance of cereals in GHG emissions was much lower, even though their share
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according to the proportion of weight in these feed mixtures was about 49-50%. The third
group of products influencing the GHG emissions were co-products of the oil industry, i.e.
rapeseed and soybean meal. Their contribution to the GWP impact in the compound feeds
in which these co-products were present (CJ, B, DC) was proportional to their relative share
according to the compound feed weight. The load on rapeseed meal and soybean meal with
GHG emissions is smaller, as the emissions of chemical substances and material streams at
the stages of field production and processing are allocated in proportion to the economic
value between the main product (vegetable oil) and oil meal. Following this principle, this
implies that a greater environmental impact is assigned to primary products of greater
economic value compared to by-products. GHG emissions associated with production
systems of the compound feeds were least dependent on mineral substances and premixes.
This group of components contributed to the total GHG emission in the range of 4.4 to
19%, depending on the type of feed.

Table 5. Main contributing processes to GWP category in the upstream phase of feed supplement production,
quantitative comparison of the analyzed feed types, in kg CO, eq

Compound feed type
Upstream phase

CJ B DC LCC DRC ACF GG
Total: 547.9 495.3 514.7 636.2 585.0 535.6 504.5
Cereals production 357.7 399.8 199.8 185.8 173.6 254.5 504.5
Oilseeds 0 0 0 383.7 300.2 51.2 0
Co-products of oil 166.8 28.7 303.4 0 0 199.9 0
crushing industry
Premixes and 23.4 66.8 11.5 66.7 111.2 30.0 0
mineral compounds

Source: authors’ own calculations.
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Fig. 3. Relative contribution of core and transport processes in the production of compound feeds to the impact
category indicators

Source: authors’ own calculations.
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Contribution of core and transport processes, characterizing the feed mill itself, to the
impact category indicators by the types of feeds produced is presented in Figure 3. In this
phase of processes (from gate-to-gate), the DRC feed stood out in the environmental burden
related specifically to the GWP, POCP and ADP fossil impact categories. Relatively high
values of indicators in the AP, EP, ADP min and PMP impact categories were characterized
by the DC compound feed. According to the ACF feed, estimated relative values of
indicators ranged on average from 2.1% for ADP minerals to 20.9% for ADP fossil.

Table 6. Main contributing processes to GWP category in the core phase of the compound feed production
(quantitative comparison of the analyzed feed types), in kg CO, eq

Compound feed type
Core phase
cJ B DC LCC DRC ACF GG

Total: 63.6 27.2 70.8 93.4 101.6 70.3 28.8
- manufacturing 22.7 23.6 26.3 49.8 55.6 33.0 26.2
- transport 40.9 3.6 44.5 43.6 46.0 37.0 2.6

of which soybean

meal / soybean 37.2 0.0 349 37.8 38.8 31.9 0.0

transport

Source: authors’ own calculations.

Absolute values of the GWP impact of two groups of aggregated processes in the core
phase for the analyzed feed types are shown in Table 6. It is seen that the LCC and DRC
feeds were differentiated both by a strong impact of the manufacturing processes and the
transport of ingredients to the feed mill. Explaining high GWP values is possible by
analyzing the composition of compound feeds. Both types of feeds contain maize grain and
rapeseeds. According to the technological process description, the whole mass of seeds of
both crops is subjected to drying every year due to a high grain moisture content. This is
also reflected in the higher consumption of electricity, LPG, diesel combustion and the
involvement of machinery in the production of these feeds in the mixing plant (see Table
3). The second factor affecting the value of the GWP indicator is the transport of
components for the feed production. In the core phase, the transport used had an average of
nearly 53% share in the GWP indicator. The relatively high proportion of transport in the
GWP impact is mostly aresult of the soybean long transport distances (from South
America). Soybean transport accounted for GHG emissions averaging 32 kg CO, eq per 1t
of feed mixture, which means that it contributed over 86% of equivalent CO, emissions
linked to the transportation.

Conclusions

An important element of milk and beef production, which determines an increase in
productivity, is compound feeds. The variety of ingredients used (plant products, by-
products, mineral compounds from industry, etc.), a complex supply chain and a diverse
nature of industrial processes in feed milling plants eventually change the profile of
environmental burdens attributed to new products, i.e. compound feeds. The study was
aimed at determining the environmental effects of the production system of industrial feeds.
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By applying the LCA method and the characterization models, it was possible to consider
many impact categories (GWP, AP, EP, POCP, ADP minerals, ADP fossil and PMP).
Within the defined system boundaries, the analysis distinguished two stages of the life
cycle of feed produced: upstream and core. Inputs incurred in the production of raw
materials for the compound feeds, and direct consumption of materials and energy in the
feed mill, affect the differences in the level of environmental impacts between different
feed types. The analysis of the life cycle of the compound feed production systems in
relation to the GWP category allows one to conclude that the pre-production stage of feeds
had a predominant impact on GHG emissions. At the core stage (including the transport of
ingredients and the production of compound feeds in the feed milling plant), the process of
soybean transport exerted the main influence on the increase in the share of transport in the
GWP impact category. The presence of crop grains in the feed composition, with initial
higher humidity and thus demanding greater consumption of gas and other energy sources
for drying, contributed to the increase in the GWP indicator. The results obtained indicate
that the most important sources of limiting the environmental impact of feed production are
concentrated outside the feed mill gate. The possibilities of improving the environmental
effects depend mainly on curbing the emissions related to the field production of plant raw
materials. Improving the processes in the feed mill from the point of view of progress in
energy efficiency would also lead to a reduction of the environmental impact, but on a
smaller scale compared to the upstream processes. Becoming independent of soybean
imports from South America by the feed mill would eliminate the environmental burdens
associated with transporting over long distances.

The described methodology and the obtained data may constitute the source material
for life cycle analyses in the compound feed industry and in the processes of milk and
livestock production, as well as in the environmental analyses of the processing industry in
the production of animal-based products. At present in Poland, it is not possible to
characterize on a national scale the environmental effects of animal products or different
production systems using the LCA methodology, because there is no generally available
comprehensive database of real unit processes with data on inputs and emission streams.
Ensuring the objectivity and representativeness of this type of research would create a need
for an information network dedicated to gathering inventory data with a wide range of
aspects that contribute to technological changes, regional differences and different
productivity levels. The results presented refer to a single feed mill with relatively simple
manufacturing processes. Extending the research to other types of feed mills in different
geographic locations could give a better insight into the variability of the environmental
impact of feed products from the feed mills. This would thus lead to an increase in the
accuracy of estimating the impact of the full chain of animal production on the
environment.
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The Impact of Climate Change on the Efficiency of Nitrogen Use
and its Losses

Synopsis. Celem badan bylo okreslenie przewidywanych plondéw, efektywnosci wykorzystania N (NUE),
wymywania N, emisji N,O i NH; w zalezno$ci od zmian klimatu do 2050 r. Badania wykonano, z
zastosowaniem modelu DNDC, dla okresow lat 1991-2010, 2011-2030 i 2031-2050 oraz 10 lokalizacji w
Polsce. W symulacjach uwzgledniono zmianowanie roslin: kukurydza na ziarno — jeczmien jary — rzepak
ozimy — pszenica ozima, ktore uprawiano na glebach lekkich, $rednich i cigzkich, przy nawozeniu
wynoszacym odpowiednio: 140, 90, 160 i 120 kg N ha. Stwierdzono, ze zmiany klimatu przyczynié¢ sig
moga do wzrostoéw plonow kukurydzy na ziarno (6-43%) i rzepaku ozimego (2-8%), spadkow plonow
pszenicy ozimej (od -18 do -5%) oraz nieistotnych zmian w plonach jgczmienia jarego. NUE wzrosnie w
uprawie kukurydzy (2-17%), zmaleje w uprawach pszenicy ozimej (3-22%) i jgczmienia jarego (3-17%)
oraz nie ulegnie zmianie w przypadku rzepaku ozimego. Zmiany NUE oraz straty N nie wplywatly na
koniecznos$¢ zmniejszenia dawek azotu w przysztej uprawie badanych roslin.
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Abstract. The aim of the study was to determine the expected yields, the efficiency of N (NUE) use,
N leaching, N,O and NH; emissions depending on climate change until 2050. The research was carried out
using the DNDC model for the years 1991-2010, 2011-2030 and 2031-2050 as well as 10 locations in
Poland. In the simulations, the crop rotation were considered: maize for grain - spring barley - winter rape -
winter wheat, which was grown on light, medium and heavy soils, with fertilization of, respectively: 140,
90, 160 and 120 kg N ha™. It was found that climate change can contribute to increase in the yield of maize
(6-43%) and winter rape (2-8%), decreases in winter wheat yield (from -18 to -5%) and negligible changes
in yields of spring barley. NUE will increase in the cultivation of maize (2-17%), it will decrease in winter
wheat (3-22%) and spring barley (3-17%) crops and will not change in the case of winter oilseed rape. NUE
changes and N losses did not affect the need to reduce nitrogen doses in the future cultivation of the studied
plants.
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Wprowadzenie

Przyszte zmiany temperatury, opadow, uwilgotnienia gleb moga mie¢ znaczacy wpltyw
na wykorzystywanie gruntow rolnych oraz na produkcyjnos¢ roslin uprawnych w Europie.
Zagadnienie to bylo przedmiotem analiz w 1748 artykulach naukowych opublikowanych
do 2016 roku (Knox i in., 2016). Z syntezy wybranych 41 artykuléw wynika, ze plony
podstawowych roslin uprawnych (pszenica, jeczmien, kukurydza, ziemniak, burak
cukrowy, ryz, zyto) wzrosnag w Europie do 2050 roku $rednio o 8%. Wzrosty plonéw beda
zroznicowane regionalnie. W Europie Srodkowej, w tym w Polsce, prognozuje si¢ wzrosty
plonow: kukurydzy (o 14%), ziemniaka i buraka cukrowego (o 17%) oraz pszenicy (o 10%)
przy S$redniej zmienno$ci plondw wynoszacej +6% (Knox i in., 2016). Plony zyta i
jeczmienia wedhug przewidywan nie ulegna zmianom.

Prognozowane wielko$ci zmian plonow nalezy traktowaé jako wartosci przyblizone,
co wynika z niepewnosci scenariuszy zmian klimatu oraz faktu, ze skutki zmian klimatu
beda zalezne od lokalnych zmiennosci gleb i agroklimatu, zmian w uzytkowaniu gruntéw
oraz dost¢pnosci wody i sprzetu do nawodnien.

Badania skutkéw przewidywanych zmian klimatu w skali regionalnej (NUTS2;
wojewodztwa w Polsce) wykazaty, ze uwzgledniajac plony ograniczone niedoborem wody
oraz plony ograniczone niedoborem azotu, nalezy oczekiwa¢ w Europie spadkdéw plonow
podstawowych upraw (kukurydza na ziarno, ziemniak, burak cukrowy, jgczmien ozimy,
rzepak ozimy, pszenica ozima) do 2050 roku (Webber i in., 2015). W Polsce do 2050 roku
mozna si¢ spodziewa¢ wedlug cytowanych badan, spadkéw Iub przyrostow plonow w
przypadku kukurydzy od -10 do 10%, rzepaku ozimego od -20% do 0 oraz pszenicy ozime;j
od -5 do 10%. Z badan tych wynika takze, ze do 2050 roku wraz ze spadkami plonéw
prawdopodobnie begdzie zmniejszaé¢ si¢ nawozenie azotem. Jest to wniosek bardzo istotny
ze wzgledu na mitygacje zmian klimatu, w ktorych istotng rolg odgrywa ograniczenie strat
azotu emitowanego do atmosfery i wod. Zagadnienie to jest wazne roOwniez z uwagi na
rysujaca si¢ coraz wyrazniej potrzebg ograniczenia nadmiaréw wprowadzanego do
srodowiska reaktywnego azotu, co wplywa nie tylko na zanieczyszczenie srodowiska, ale
réwniez zmniejsza bior6znorodnos¢ ekosystemow (Erisman i in., 2013, Galloway i in.,
2008).

Bezproduktywne straty azotu, ktére przyczyniaja si¢ do poglegbienia zmian klimatu
(emisje do atmosfery podtlenku azotu- N,O i amoniaku — NH3;) i zanieczyszczenia wod
(azotany) sa efektem zbyt niskiej efektywnosci wykorzystywania azotu (NUE) ze
stosowanych nawozow (EU Nitrogen Expert Panel, 2015, Billen i in., 2014, Lassaletta i in.,
2014).

Celem badan byto okreslenie dynamiki zmian plonow, efektywnosci wykorzystywania
azotu (NUE), wymywania i splywu powierzchniowego azotu, emisji podtlenku azotu i
amoniaku w zalezno$ci od prognozowanych zmian klimatu.

Dane i metody

W badaniach wykorzystano komputerowy model DNDC (wersja 9.2) (Gilhespy 1 in.,
2014, Giltrap 1 in. 2010) w kalibracji opracowanej w JRC EC dla Europy (Leip i in. 2007,
Leip i in. 2008). Model ten ma bogate referencje i wykorzystywany byt w wielu miejscach
na $§wiecie do symulacji bilanséw wegla, azotu i wody, emisji CO,, CH,, N,O, NH; oraz
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sekwestracji wegla organicznego w glebach pod uprawami rolniczymi (poziom pola). Przed
zastosowaniem model byt rekalibrowany w IUNG-PIB.

W symulacjach wykorzystywano $rednie dobowe dane meteorologiczne (temperaturg
minimalng i maksymalna, opad) dla trzech okresow: 1991-2010 (S1), 2011-2030 (S2) oraz
2031-2050 (S3). Dane meteorologiczne dla lat przysztych pochodzilty z projekeji
klimatycznych opracowanych na podstawie najnowszych symulacji regionalnych programu
CORDEX (Coordinated Regional Climate Downscaling Experiment) dla Europy
(Liszewska, 2016; nie publikowane). W symulacjach wykorzystano dane dla stacji
meteorologicznych: £6dz, Okecie, Tarnéw, Chojnice, Katowice, Kielce, Lublin, Poznan,
Torun, Zielona Goéra. Przyrosty median temperatury dla wszystkich stacji w okresach S2 i
S3 wynosity odpowiednio 0,93 i 1,22 °C w stosunku do S1 i byly statystycznie istotne.
Natomiast przyrosty median opadoéw atmosferycznych dla wszystkich stacji w okresach S2
i S3 wynosily odpowiednio 29 i 39 mm w stosunku do S1 i byly istotne statystycznie.

Dla wymienionych okreséw i stacji meteorologicznych przeprowadzono symulacje dla
ro$lin uprawianych w zmianowaniu: kukurydza na ziarno — jgczmien jary — rzepak ozimy —
pszenica ozima. Roliny uprawiane byly na glebach: lekkich (L), $rednich (S) i cigzkich (C)
w systemie uprawy uproszczonej (bez orki ptuznej) z pozostawieniem na polu wszystkich
resztek pozniwnych w polu kukurydzy i rzepaku. Stoma zbdz byta zbierana. Pod rosliny
stosowano nawozenie azotem w postaci mocznika lub saletry amonowej w dawkach
wynoszacych odpowiednio: 140, 90, 160 i 120 kg N ha™. Dawki byly dzielone i stosowane
zgodnie z zaleceniami nawozowymi. W bilansach azotu uwzglednione zostaty: nawozenie
mineralne N, depozycja N oraz azot pozostajacy na polu z resztkami pozniwnymi.

W symulacjach zatozono: stgzenie N w opadzie atmosferycznym — 2,5 ppm, stgzenie
amoniaku w powietrzu — 0,06 pg/m’, wzrost stezenia CO, w atmosferze wedtug trendow
NOAA znajdujacy si¢ w przedziale 350-453 ppm w okresie lat 1991-2050.

Ogodtem wykonano 5760 symulacji. W niniejszym opracowaniu uwzgledniono: plony
roslin (t ha™), pobranie azotu (kg ha™ r'), wymycie azotu z gleby (kg ha' 1), splyw
powierzchniowy azotu (kg ha™ r'"), emisje podtlenku azotu (kg N,O-N ha™ r'") oraz emisje
amoniaku (kg NH3;-N ha” r'). Na podstawie pobrania azotu wyliczono efektywno$é
wykorzystywania azotu (NUE) wedlug wzoru:

NUE (%) = (Pobranie N/Dostgpny N)*100 [1]

gdzie: dostgpny N to suma azotu ze wszystkich zrodet (nawozy, depozycja, resztki
pozniwne).

Uzyskane serie wynikow w latach 1991-2010 dla 10 lokalizacji stacji
meteorologicznych przedstawiono jako mediany (dla kazdej rosliny n = 50). Wyniki dla lat
2011-2030 oraz 2031-2050 oraz 10 lokalizacji stacji meteorologicznych zaprezentowano
jako przyrosty lub spadki median (n = 50), wyrazone w procentach w stosunku do danych
z okresu 1991-2010. Istotno$¢ roznic median dla okreséow S1, S2 i S3 okreSlano
z wykorzystaniem testu median wedtug Mood’a w programie Statgraphics.

Wyniki badan

Plony gtéwne kukurydzy na ziarno i pszenicy ozimej rosly dos¢ dynamiczne wraz
z poprawa jakos$ci gleb (tab. 1). Dynamika przyrostow plonéw jeczmienia jarego i rzepaku
w zalezno$ci od gleb byta niewielka. Nie stwierdzono réwniez istotnego pogorszenia
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plonéw upraw nawozonych mocznikiem w stosunku do upraw nawozonych saletra
amonowa. Oznaczatoby to, ze azot z mocznika stosowanego przedsiewnie i pogtownie nie
ulegat na tyle wielkim stratom gazowym, aby moglo to znalez¢ odzwierciedlenie w
plonach. Znaczacych réznic w plonach oczekiwano dlatego, ze wspodtczynniki emisji
amoniaku wynosza dla mocznika 15,9-16,8% dawki zastosowanego azotu, a dla saletry
amonowej 1,6-3,3% (EMEP/EEA, 2016).

Tabela 1. Plony uprawianych roslin w latach 1991-2010 (S1)
Table 1. Yields of cultivated plants in the years 1991-2010 (S1)

Plon (t ha™)
Uprawa Mocznik Saletra amonowa
L S C L S C
Kukurydza 7,06 9,30 10,40 7,21 9,30 10,39
Jgczmien jary 3,42 3,44 3,42 3,34 3,44 3,53
Rzepak ozimy 2,15 2,24 2,30 2,13 2,24 2,32
Pszenica ozima 7,75 8,64 9,01 7,94 8,66 9,07

Zrodlo: badania wlasne.

Prognozowane zmiany klimatu przyczynily si¢ do istotnego statystycznie wzrostu
przewidywanych plonow kukurydzy na ziarno (tab. 2). Byly one najwigksze na glebie
lekkiej i stopniowo malaty na glebach $rednich i cigzkich. Przyrosty plondw na glebach
lekkich wynosity ponad 20%, co sugerowaly analizy metadanych (Knox i in., 2016). Na
glebach $rednich wynosity ponad 10 % i byty zbiezne z wynikami uzyskanymi dla Europy
(Webber 1 in., 2015). Rowniez przyrosty na glebach cigzkich byty zblizone do warto$ci
okreslonych w cytowanej literaturze. Roznice w przyrostach nie byly znaczace w
zalezno$ci od formy zastosowanego nawozu azotowego.

Tabela 2. Przyrosty plonéw w latach 2011-2030 (S2) oraz 2031-2050 (S3)
Table 2. Yield increments in 2011-2030 (S2) and 2031-2050 (S3)

Przyrost plonu (%)

Uprawa Scenariusz Mocznik Saletra amonowa
L S C L S C
Kukurydza S2 34,7% 17,6* 5,6% 34,6* 16,9* 5,6*
S3 42,9% 18,1% 5,6* 37,5% 17,9% 5,6*
Jeczmien jary S2 -6,5 -4.4 0,0 -5,5 -4,6 -1,0
S3 9,4 -2,8 2,1 -8,0 -3,6 1,0
Rzepak ozimy S2 3,9% 2,7* 2,1% 5,0% 3,0% 2,3%
S3 6,6* 6,1% 6,2% 7,6* 6,4* 6,3%
Pszenica ozima S2 -16,2* -8,2% -5,5% -17,3* -17,3* -5,2%
S3 -16,7* -9,7* -10,6%* -18,0% -18,0* -11,2%

Zrédto: badania wlasne; * roznice istotne statystycznie migdzy scenariuszami.

Zmiany klimatu przyczynity si¢ rowniez do istotnego statystycznie wzrostu
przewidywanych plonow rzepaku (tab. 2). Przyrosty plonow w tej uprawie beda zawieraly
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si¢ w zakresie 2,1-7,6%, co nie potwierdzito danych literaturowych dotyczacych spadkow
plonow dla Polski od 0 do -20% (Webber i in., 2015).

Pszenica ozima zareagowatla istotnymi spadkami plonéw na zmiany klimatu (tab. 2).
Byly one najwicksze na glebie lekkiej, jednakze dla wszystkich gleb przekraczaty
maksymalne spadki 5% prognozowane dla Polski (Webber i in., 2015).

Roéznice w plonach jgczmienia byly nieistotne w poszczeg6lnych scenariuszach zmian
klimatu, co jest zgodne z danymi literaturowymi (Knox i in., 2016).

W okresie SI NUE we wszystkich uprawach wahalo si¢ w granicach 60,0-98,5%
(tab. 3). Najwigksze jego warto$ci notowano dla jgczmienia jarego 94,0-98,5%.

Tabela 3. Efektywno$¢ wykorzystywania azotu (NUE) w latach 1991-2010 (S1)
Table 3. Effectiveness of nitrogen use (NUE) in 1991-2010 (S1)

NUE (%)
Uprawa Mocznik Saletra amonowa
L S C L S C
Kukurydza 60,0 74,0 80,5 60,5 74,0 80,5
Jeczmien jary 98,5 95,5 94,0 97,0 95,0 96,0
Rzepak ozimy 70,0 71,5 71,0 69,5 71,0 73,0
Pszenica ozima 84,5 87,0 87,0 83,5 87,0 88,0

Zrédto: badania wiasne.

Wedlug literatury pozadana wartos¢ NUE, gwarantujaca dopuszczalne straty azotu, zawiera
si¢ w przedziale 50-90% (EU Nitrogen Expert Panel, 2015). W omawianym eksperymencie
symulacyjnym wszystkie wartosci NUE byty wigksze od 50%. Wartosci NUE dla jgczmienia
jarego byly wigksze od 90%, co oznacza, ze dawka azotu 90 kg N ha™ byta zbyt mata, a to
powodowalo, iz rosliny wykorzystywaty azot z rezerwy glebowej (EU Nitrogen Expert Panel,
2015). Stosowanie za matych dawek moze prowadzi¢ do zubazania gleby w azot.

Tabela 4. Przyrosty efektywnosci wykorzystywania azotu (NUE) w latach 2011-2030 (S2) oraz 2031-2050 (S3)
Table 4. Increases in the efficiency of nitrogen utilization (NUE) in 2011-2030 (S2) and 2031-2050 (S3)

Przyrosty NUE (%)
Uprawa Scenariusz Mocznik Saletra amonowa
L S C L S C
Kukurydza S2 14,5* 10,8* 2,5% 14,5% 10,1* 2,5%
S3 17,0%* 10,8%* 2,5% 15,5% 10,8%* 2,5%
Jeczmieh jary S2 -13,0* -7,9% -3,0 -12,4% -8,4%* -4,5
S3 -16,5* -9,4* -4,0 -16,5* -9,5% -4.5
Rezepak ozimy S2 -1,0 -1,0* 0,0 0,0 0,0 -0,5%
S3 0,0 1,0* 1,0 1,0 1.4 1,0%*
Pszenica ozima S2 -20,0* -8,0% -3,0% -21,6 -8,6* -4,0%*
S3 -17,5* -12,6* -10,0* -18,6 -12,6* -4,0%*

Zrédto: badania wiasne.

Przewidywane zmiany klimatu przyczynily si¢ do zwigkszenia wartosci NUE
w przypadku kukurydzy (tab. 4). Wzrosty byly najwigksze na glebach lekkich, a mniejsze
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na $rednich i najmniejsze na cigzkich. Stwierdzone wzrosty nie doprowadzilyby w tej
uprawie do przekroczenia gornej wartosci pozadanego NUE = 90% (EU Nitrogen Expert
Panel, 2015). Oznacza to, ze dawka 140 kg N ha wniesiona pod kukurydze mogtaby by¢
stosowana efektywnie rowniez w przyszto$ci. To samo mozna stwierdzi¢ dla dawki 90 kg
N ha' stosowanej pod jeczmien. Efektywno$é wykorzystania tej dawki zmalala w
scenariuszach S2 i S3, ale NUE byto, z wyjatkiem gleb cigzkich, mniejsze od gornej
dopuszczalnej wartosci 90% (EU Nitrogen Expert Panel, 2015). Zmiany klimatu
spowodowa¢ moga rowniez obnizenie efektywnosci wykorzystywania azotu przez pszenicg
ozima, znaczne zwlaszcza na glebach lekkich (tab. 4). Obnizenie dawki 120 kg N ha™ nie
bedzie jednak w przysztosci konieczne, nawet na glebach lekkich, poniewaz przewiduje sig,
ze NUE bedzie wigksze od 50% (EU Nitrogen Expert Panel, 2015). Zmiany w NUE w
przypadku rzepaku moga by¢ nieznaczne.

Stosunkowo duze wartosci NUE dla omawianych ro$lin (tab. 3) oraz umiarkowane ich
zmiany wskutek zmian klimatu (tab. 4) sugeruja, ze straty azotu w eksperymencie
symulacyjnym bgda stosunkowo male.

Sumy wymywania i sptywu powierzchniowego azotu byly najwigksze na glebach
lekkich 1 malaly dos$¢ systematycznie w pozostalych kategoriach agronomicznych gleb
(tab. 5). Najwigksze straty azotu notowano dla roslin jarych (kukurydzy i jeczmienia),
mniejsze dla roslin ozimych (pszenicy i rzepaku). Wielkosci tych strat wahaly si¢ dla
wszystkich badanych ro$lin w granicach 5-18% zastosowanej dawki azotu ze wszystkich
zrddet 1 byly mniejsze od wartosci 30%, domyslnie przyjmowanej przez IPCC (2001).
Wielkosci strat roznicowaty w niewielkim stopniu formy zastosowanego azotu.

Tabela 5. Wymywanie i sptyw powierzchniowy azotu w latach 1991-2010 (S1)
Table 5. Nitrogen leaching and runoff in 1991-2010 (S1)

Azot (kg ha™)
Uprawa Mocznik Saletra amonowa
L S C L S C
Kukurydza 18,2 13,7 10,0 19,3 14,3 10,9
Jgczmien jary 16,5 11,2 9,6 16,1 12,2 10,7
Rzepak ozimy 11,3 11,0 12,2 13,4 12,8 12,8
Pszenica ozima 7,7 6,1 5,1 8,0 6,1 5,4

Zrodlo: badania wlasne.

Prognozowane zmiany klimatu powodowaty istotne zwigkszenie ilosci azotu
wymywanego i zmywanego w zasadzie jedynie w przypadku kukurydzy (tab. 6). Straty
azotu w tej uprawie rosty od gleb lekkich do gleb cigzkich, bardzo dynamicznie zwtaszcza
w S3. W przypadku innych roslin zmiany strat azotu byly nieistotne z wyjatkiem
jeczmienia jarego nawozonego mocznikiem i uprawianego na glebach cigzkich oraz
rzepaku na glebach $rednich.



Wplyw zmian klimatu na efektywnosé¢ wykorzystywania azotu oraz jego straty 43

Tabela 6. Przyrosty wymywania i splywu powierzchniowego azotu w latach 2011-2030 (S2) oraz 2031-2050 (S3)
Table 6. Increases in leaching and surface runoff of nitrogen in 2011-2030 (S2) and 2031-2050 (S3)

Przyrosty azotu (%)
Uprawa . Mocznik Saletra amonowa
Scenariusz , )
L S C L S C
Kukurvd S2 10,3* 17,6 56,4* 4,2% 16,8* 57,1*
ukus Za
Y S3 37,5% 56,2 151,9* 46,2% 79,7* 166,8*
I L. S2 2,7 24,1 46,4* -3,0 15,2 35,1
Zzmien
qermIen Aty s3 14,1 22,7 14,0% 9.8 12,3 14,7
) 2 19,7 22,2% 15,3 4.4 11,8 11,8
Rzepak ozimy
S3 13,3 7,4% -1,0 -4,7 -6,7 -6,7
P . . S2 42,6 -10,1 3,9 38,1 -8,2 -3.4
Zeni Z11M
seenica ozima s3 32,0 23 1,6 222 44 29

Zrédto: badania wiasne.

Emisja N,O byta wielokrotnie wigksza w uprawie kukurydzy niz dla innych roslin
(tab. 7). W przypadku wszystkich roslin nie zalezata ona od kategorii agronomicznych gleb.

Tabela 7. Emisja podtlenku azotu (N,O) w latach w 1991-2010 (S1)
Table 7. Nitrous oxide (N,O) emissions in years 1991-2010 (S1)

N,O - N (kg ha™)

Uprawa Mocznik Saletra amonowa

L S C L S C
Kukurydza 0,8 0,8 0,8 0,6 0,7 0,8
Jgczmien jary 0,2 0,2 0,2 0,2 0,2 0,2
Rzepak ozimy 0,1 0,1 0,2 0,1 0,1 0,2
Pszenica ozima 0,1 0,1 0,2 0,1 0,1 0,1

Zrodlo: badania wlasne.

Tabela 8. Przyrosty emisji podtlenku azotu w latach 2011-2030 (S2) oraz 2031-2050 (S3)
Table 8. Increases in nitrous oxide emissions in the years 2011-2030 (S2) and 2031-2050 (S3)

Przyrosty N,O - N (%)

Uprawa Scenariusz Mocznik Saletra amonowa
L S C L N C
Kukurvd S2 -22.9 21,9* 16,0* -1,0 18,1%* 8,0%*
za
Hey s3 48 375% 728 10,1 205% 33,0
Jeczmieh iar S2 -6,2 -8,3 2,4 -23,7* -33,3 -8,7
qemietjaty s3 375 -166 49 S26% 333 43
. S2 -37,5 4,5 14,7* -28,6* -5,0 6,2
Rzepak ozimy
S3 -31,2 13,6 50,0* -42,9%* -10,0 12,5
. . S2 55,0% 12,5% -6,7* 55,6% 38,9* 18,2%
Pszenica ozima
S3 160,0* 170,8* 126,7* 138,9* 155,6* 181,8*

Zrédto: badania wiasne.
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Najwigksze istotne przyrosty emisji N,O wywotywaty przewidywane zmiany klimatu
W uprawie pszenicy, zwlaszcza w S3 (tab. 8). Roslina ta charakteryzowata si¢ jednak,
podobnie jak rzepak, niskimi emisjami tego gazu w S1 (tab. 7). Istotne przyrosty emisji
stwierdzano roéwniez w przypadku gleb $rednich i cigzkich pod uprawa kukurydzy.
Natomiast emisje malaty na glebach lekkich pod uprawa kukurydzy, jeczmienia i rzepaku.
Wraz ze wzrostem temperatury nalezalo oczekiwa¢ jednolitej tendencji do wzrostu emisji
N,O (Oertel i in., 2016). Wzrost emisji mogt jednak by¢ hamowany przez stres wodny
(Fowler i in., 2009), wystgpujacy cz¢sciej na glebach lekkich.

Emisje NH; w S1 byly generalnie wigksze w obiektach nawozonych mocznikiem
w poroéwnaniu z saletra amonowa (tab. 9), co jest zgodne ze wskaznikami emisji z tych
nawozéw (EMEP/EEA, 2016). Najwigksze byly w uprawie pszenicy i rzepaku, a mniejsze
w uprawach kukurydzy i jeczmienia. W przypadku wszystkich upraw rosty one od kategorii
gleb lekkich do cigzkich.

Tabela 9. Emisja amoniaku (NH;) w latach w 1991-2010 (S1)
Table 9. Ammonia (NH;) emissions in the years 1991-2010 (S1)

NH; - N (kg ha™)
Uprawa Mocznik Saletra amonowa
L S C L S C
Kukurydza 0,9 1,7 7.8 0,4 0,8 3,1
Jgczmien jary 0,7 1,2 2,1 0,6 1,2 2,1
Rzepak ozimy 2,3 3,5 49 2,1 3,0 4,1
Pszenica ozima 4,1 5.8 9,5 4,1 5,7 7,5

Zrodto: badania wlasne, obliczenia whasne.

Tabela 10. Przyrosty emisji amoniaku w latach 2011-2030 (S2) oraz 2031-2050 (S3)
Table 10. Ammonia emission increases in 2011-2030 (S2) and 2031-2050 (S3)

Przyrosty NH; - N (%)

Uprawa Scenariusz Mocznik Saletra amonowa
L N C L S C
Kukurydza S2 -36,7* -2,7 -14,0% 41,6 20,6 -8,5%
S3 5,1% -1,0 -16,8* 29,9* 31,2 -2,6%
Jeczmien jary S2 -34 -8,9% -1,4% 10,1 -8,8 -1,0%
S3 22,4 19,4* 23,8% 38,0 17,2 24,5%
Rzepak ozimy S2 0 -1,0 10,4 12,6 18,3 12,8
S3 -17,3 -20,0 -4,0 -5,5 -6,2 3,7
Pszenica ozima S2 -20,2* -12,6* -1,7* -25,3% -23,1% -17,8*
S3 24.4%* 7,3* 9,6% -13,4* -8,2% -7,1%

Zrédto: badania wiasne.

Na uwage zastuguje fakt, ze w S2 niemal na wszystkich glebach notowano spadki
emisji NH; w polach roslin nawozonych mocznikiem (tab. 10). Oczekiwano raczej, ze
wzrost temperatury zwigksza¢ bedzie emisj¢ tego gazu (Skjeth i Geels, 2013), co
odnotowano w S3 tylko w przypadku jeczmienia i pszenicy. Natomiast w przypadku
kukurydzy, jeczmienia irzepaku nawozonych saletra przewazaly dla obu scenariuszy
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wzrosty emisji NHj. Istotnie malaty z kolei emisje NH; w polu pszenicy nawozonym
saletra. Uzyskane wyniki nie sa wigc catkowicie zgodne z prognozowanym dla Europy
Srodkowej wzrostem o 0-40% emisji NH; wskutek zmian klimatu (Skjeth i Geels, 2013).

Podsumowanie

Praca miata na celu okre$lenie jak zmiany klimatu wptyna na plony, efektywnosé¢
wykorzystywania azotu oraz wymywanie i straty gazowe azotu w zmianowaniu roslin
kukurydza na ziarno — jgczmien jary — rzepak ozimy oraz pszenica ozima. Spodziewane
zmiany klimatu do 2050 roku przyczyni¢ si¢ moga w Polsce do: wzrostow plonow
kukurydzy na ziarno (6-43%) i rzepaku ozimego (2-8%), spadkow plondéw pszenicy ozime;j
(-18 do -5%) oraz nieistotnych zmian w plonach jgczmienia jarego. Efektywno$é
wykorzystywania azotu wzro$nie w uprawie kukurydzy (2-17%), zmaleje w uprawach
pszenicy ozimej (3-22%) 1ijgczmienia jarego (3-17%) oraz nie ulegnie zmianie w
przypadku rzepaku ozimego. Wymywanie i sptyw powierzchniowy azotu generalnie
wzro$nie statystycznie istotnie jedynie w przypadku kukurydzy (4-167%). Emisje N,O
wzrosna w uprawach pszenicy ozimej oraz kukurydzy na glebach $rednich i cigzkich lub
zmaleja w pozostalych kombinacjach. Emisje NH; moga ulega¢ zarowno wzrostom jak i
spadkom. Badania nie potwierdzily tezy, ze w zmieniajacych si¢ warunkach klimatycznych
konieczne bgdzie obnizanie dawek azotu w badanych uprawach.
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Abstract. This paper aims to provide preliminary evidence about the existence of horizontal
integration between the rapeseed markets in Ukraine (UA) and the European Union (EU). To this end,
both a trade analysis and a price analysis were carried out. In particular, the trade analysis was
performed using yearly trade flows between the UA and EU, whereas price co-movement was
assessed by means of linear vector error correction model (VECM) applied to weekly prices for
rapeseed from 2008 to 2018. Our findings provide evidence of strong integration between the UA and
EU markets in terms of the trade of rapeseeds, rape cake, and rape oil, as well as high horizontal
rapeseed price transmission between the two economies.
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Introduction

World agricultural commodity prices have undergone large fluctuations since 2006,
often characterized by extreme upward and downward movements, which have provoked
political disturbance in many economies (Bellemare 2014). Various factors have driven
such turbulences, including changes in supply and demand, financial issues, political
regulations, oil prices fluctuations, and the demand for feedstock for biofuel production
(OECD-FAO, 2017; Vaduda, 2016). Among factors underlying the increase of market
volatility in the last decade a temporal decrease of spatial market integration is mentioned.
Indeed, in the case of a lack of spatial integration, no optimal allocation of resources would
take place, as producers and consumers would make decisions based on incomplete market
signals. Moreover, without horizontal integration of markets, price signals will not be
transmitted from deficit to surplus regions and producers will not specialize according to
comparative advantage.

In this framework, the present paper aims to answer the question of whether the
Ukrainian (UA) and European Union (EU) rapeseed markets are horizontally integrated and
if so, what is the nature of this integration. The rapeseed market was taken into
consideration in this study because we could not find any studies related to the integration
of the UA rapeseed market with foreign markets. The growing importance of the biofuel
market in the EU is a factor that also justifies our choice. Rapeseed imported to the EU is
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processed for rape oil and/or for biodiesel to fulfill the requirements of biofuel production,
strengthening integration of UA and EU rapeseed markets.

In order to investigate the extent to which the UA and EU rapeseed markets are
integrated, we first conducted a trade analysis on the basis of yearly rapeseed, rapeseed oil,
and rapeseed crush balance sheets. Then, we investigated price linkages between the UA
and EU rapeseed markets by employing linear vector error correction models (VECMs) on
weekly price data. The price transmission between markets is often interpreted as providing
insights into their infrastructure efficiency and transaction costs (Hernandez-Villafuerte,
2011).

The paper is organized as follows: Section 2 presents the main literature on market
integration, spatial arbitrage, and the law of one price (LOP); Section 3 discusses the data
and methods of empirical investigation; Section 4 reports the results obtained; finally,
Section 5 ends with some concluding remarks.

Theoretical framework

Horizontal market integration can be defined in various ways. Most definitions refer to
the extent to which the agricultural commodity market in a country responds to shocks in
another market. The theory of market integration and spatial price transmission is founded on
spatial arbitrage, according to which when the difference in a product’s price in two markets
is higher than the trade costs, arbitrages would occur along with profit-making opportunities
(Djuric et al., 2015). Trade flows from surplus regions to deficit regions lead to increase of
prices in the exporting market and to decrease of prices in the importing market.

Following Fackler and Goodwin (2001, p. 978), in this paper we define market
integration in terms of expectation of the following price transmission ratio:

__ OpB/dea
AB =G, (1
where dpp represents the change in the product’s price in region B, dp, the change in the
product’s price in region A, and &, is a price shock that affects the product’s demand only
in region A. Consequently, markets A and B will be completely integrated if Ry = 1.

In this framework, the LOP can be considered as a consequence of spatial arbitrage. In
a seminal work, Isard (1977) defined the LOP as an indicator of an efficient market in
which a good must have only one price, assuming the absence of transportation costs or
trade restrictions. In other words, it implies that the price of a commodity is the same in all
locations and that no opportunity exists for spatial arbitrage behavior. The LOP is generally
proposed in strong and weak versions. The first assumes that price transmission occurs
immediately and that there are no differences in price across markets. The second version
considers markets for a good as being integrated when there is a long-run relationship
among the prices of that good, and allows for price disparities between markets (Goychuk
and Meyers, 2011; Kulikov, 2014).

Horizontal market integration may be investigated using a variety of data and
concepts. Therefore a few alternative concepts of market integration appear in the literature.
Three basic information sources are used in empirical tests: information about prices in
analyzed regions, information about trade flows as well as information about trade costs
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and trade barriers. Inference can take place based on only one type of information or on
several at once. We can test only the existence of integration (and its character) or we can
analyse the changes in the strength of such integration.

According to Barrett and Li (2002), a sufficient condition for spatial market
integration is a trade flow. Tradability refers to the possibility of the physical sale of a
given commodity in another market. If trade is taking place, then markets can be considered
as integrated, which is basic proof of linking these markets. The higher the trade, the higher
the market integration. In addition, Ravallion (1986) interpreted market integration as
spatial locations connected by trade, which is reflected in price links.

Transaction costs and trade barriers are key information used in assessment of market
integration processes. Transaction costs create a wedge for transmission of shocks between
regions. Generally, the higher transaction costs and trade barriers are, the lower the
propensity to trade (Anderson and van Wincoop, 2004). Due to lack of detailed information
about transaction costs (especially for monthly and weekly frequencies), in most analyses
such information is omitted. Instead, some analyses of market integration are based on
investigation of absolute price differences (see for example Gluschenko, 2010). Decrease of
absolute price differences between regions over time is regarded as an indicator of so-called
sigma convergence, and thus an increase in the of strength of market integration. It is worth
mentioning, however, that in some cases the price differences could be lower than
transaction costs, and the sigma-convergence analysis may lead to misleading conclusions
about horizontal market integration.

The vast research in horizontal agricultural market integration is based solely on price
series and price transmission models. Therefore, most definitions of market integration
refer to the co-movements of prices and, more generally, to the smooth transmission of
price signals and information across spatially separate markets (Hernandez-Villafuerte
2010). Harriss (1979) explained that the integrated markets are characterized by intermarket
price correlations. In addition, Goodwin and Schroeder (1991) considered market
integration to occur when locations experience one-for-one price changes. Amikuzuno
(2010) defined spatial market integration as a measure of the degree to which markets at
geographically separate locations share common long-run price or trade information on a
homogenous commodity. Jamora and Cramon-Taubadel (2017) define market integration
as the process by which price differences among various locations or related goods tend to
be nonexistent or follow similar patterns over a long period.

Listorti and Esposti (2012) present a review of concepts and time series methods used in
spatial price transmission. The basis for empirical framework for horizontal price
transmission assumes that prices in one country are a function of prices in another region and
transaction costs. The main obstacle in the price market integration analyses is the lack of
information about transaction costs. Therefore, this term and related parameters are usually
skipped. Instead, constant and trend are included as proxy for transaction costs and their
changes. The lack of a true transaction costs variable leads to problems with estimating long
run-relationships, underestimation of price transmission ratio (especially adjustment to the
long-run equilibrium relationship) and makes it difficult to know the real mechanisms in
transmission of price shock (nonlinear adjustment). To capture the relationships between
prices, the literature has identified three aspects of price transmission analysis that lie within
the extremes of strong market integration and the absence of such integration (Djuric et al.,
2015; Listorti, 2009; McNew, 1996). The first is the magnitude of price adjustments (i.e. the
price transmission ratio), that defines the extent to which price shocks are transmitted from
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one market to another. In particular, the full transmission of price shocks indicates strong
market integration whereas no transmission suggests the lack of any market integration. The
second is the speed of adjustment, which represents the speed (time lag) at which price shocks
are transmitted from a market to another. Finally, the last element of price transmission is the
asymmetry of price adjustments, given by the differences in price adjustments depending on
whether the price shocks are positive or negative. The extension of the spatial price analyses
might cover also other nonlinear price adjustments.

Data and methods

To analyze the integration of the UA and EU rapeseed markets, we used two types of
data. In particular, the first part of our empirical research was based on yearly rapeseed,
rapeseed oil, and rapeseed crush balance sheets for the UA and the EU taken from the
United States Department of Agriculture and the Comtrade (USDA Market and Trade Data
2018; UN Comtrade Database 2018). Such data allowed us to examine the production,
domestic use and international trade of the above-mentioned commodities with a specific
focus on the trade flows between the UA and the EU. Our findings were supplemented with
monthly data according to Eurostat showing exports of rapeseed from the UA to EU. This
part of the research refers to the tradability concept of horizontal market integration.
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Fig. 1. Weekly UA and EU price series (USD/ton)
Source: Based on OPEC data and APK-Inform.

The second part of our study consisted of an analysis of the price linkages between the
UA and EU rapeseed markets. Related literature highlights the importance of employing
high-frequency data for price transmission and market integration analysis for improving
empirical evidence. Amikuzuno (2010), for instance, showed how most empirical studies
on spatial price transmission in agricultural markets fail to use data of relevant frequency
for their analyses. Lutz et al. (1994) proved that the time series data of lower frequencies
are limited in capturing the relevant market dynamics occurring in the wide interval
between one observation and the next. Moreover, the speed of price adjustments toward
equilibrium as a consequence of market shocks can be more precisely estimated using high-
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-frequency data than low-frequency data. For this reason, we investigated price integration
by using weekly price series for UA (nearby future contract Euronext) and EU rapeseed
(ex-work prices) from January 2008 to February 2018. The source of data was the APK-
Inform (2018). The price series are depicted in Figure 1 which shows how UA rapeseed
prices follow closely their EU counterparts, suggesting that significant linkages may exist
between prices.

In order to implement the price analysis, we first investigated the statistical properties
of price series by using the modified Augmented Dickey-Fuller unit root test (ADF-GLS)
and Phillips-Peron test (PP), and then we tested for cointegration. In particular,
nonstationary time series are cointegrated if their linear combination is stationary 1(0). To
this end, we employed a Johansen cointegration framework which is based on the vector
autoregressive model (VAR) consisting of the regression of every non-lagged variable on
all lagged variables (Tsay, 2010):

Ye=MH+ P Y+ Py, e (2

where y, represents the stochastic processes collected in nx1 vector, Y, the deterministic
variables vector, ®@; the (nxn) coefficient matrices, p the order of the VAR, and e; the
unobservable error term. The cointegrating relation appears evident when the VAR is
transformed into the vector error correction model (VECM):

Ye=Me+ Y1 +P1AY 1+ .+ P Ay, e 3)

where = af' = @), —®,_ 1+ + &~ I, ® = zfzmcpi andj=1,..,p—1. I is
the long-run impact matrix and consists of the matrix of cointegration vectors p as well as
the matrix of adjustments to long run equilibrium a whereas ®,, are the short-run impact
matrices. Because the rank of long-run impact matrix II gives the number of cointegrating
relationships in y,, Johansen procedures were used to formulate likelihood ratio (LR)
statistics for the number of cointegrating relationships. Two sequential Johansen procedures
used to test for the number m of cointegrating relationships are as follows:

LRtrace(m) =—(T- P) Zi'(:m+1 n(l - 5\1) and 4)
LRyax(m) = =(T = p)In(1 = Apys), (5)

where T, is the trace statistic, LR, is the maximum eigenvalue statistic, T is the sample
size, and A;is the i-th largest canonical correlation (eigenvalues of matrix IT). The trace test
tested the null hypothesis of m cointegrating vectors against the alternative hypothesis of n
cointegrating vectors. The maximum eigenvalue test tested the null hypothesis of m
cointegrating vectors against the alternative hypothesis of m+1 cointegrating vectors.

After confirming cointegration relationship, a VECM model was estimated (eq. 3).
Causal relationship among variables was summarized with impulse response functions
(IRF) analysis, variance error decomposition (VED) and Granger causality testing based on
the F-statistic (Liitkepohl and Kritzig, 2007).



52 M. Hamulczuk, O. Makarchuk, E. Sica

Results
1) Trade analysis

Data from the USDA-FAS show that the rapeseed production in UA in 2017/18
increased nearly twofold compared to 2016/2017, amounting to 2.2 million (mln) tons. In
the same year, the self-sufficiency ratio for rapeseed was 3.8 times higher than in 2005/06,
signifying a quite limited domestic consumption.

Moreover, nearly 90% of rapeseed exports are exported worldwide, e.g. to the EU-28
53% and to the Eurasian Economic Union 45% (i.e., Russia, Belarus, Kazakhstan,
Kyrgyzstan, and Armenia) (Tsybulska 2017), suggesting a high direct integration of the UA
rapeseed market with the EU and world markets in terms of trade flows. At the same time,
the USDA-FAS data about rape oil and rape cake show that most rape oil production is
exported (mainly to the EU) and, similarly, that the rape cake production depends on the
demand for rape oil and is mostly oriented toward exports; for example, in 2017/2018, the
share of exports in total production was 72%. In 2015/16, the EU share of UA rape cake
exports in production was 69%. As a result of the low domestic consumption of rape cake,
the self-sufficient ratios each year remain high, suggesting a high indirect integration of the
UA rapeseed market with global markets.

Turning our analysis to the EU rapeseed, rape oil, and rape cake markets, the USDA-
FAS data show that domestic consumption of rapeseed in 2017/2018 was 16% higher than
its production. Meanwhile, since 2008/09, more than 10% of its domestic use has come
from imports. An increasing trend can be observed in the rape oil production that was
higher than 10 min tones since 2013/14 MY. Industrial consumption of rape oil in the EU
in 2017/18 MY was 7 mln tones, twofold that in 2005/06 MY. The share of the industrial
use of rape oil compared with its total production quantity amounted to 61% in 2005/06
MY, 72% in 2011/12 MY, and 67% in 2017/18. The self-sufficiency ratio in the two last
periods was stable at 1.02. Based on the EU Biofuels Annual Report in 2017, rape oil for
industrial purposes was totally used for biodiesel production (Flach et. all. 2017). Finally,
data suggest a yearly growing tendency of rape cake production that correlates to the
growing processing of rapeseed. Almost all rape cake was consumed inside the EU. The
self-sufficient ratio of rape cake amounted to approximately one point each year, suggesting
that its demand is covered by domestic supply.

The EU imports of rapeseed, rape oil, and rape cake from the UA are reported in
Figure 2, where UA shares of the total EU import amounts were 31%, 39%, and 23%
accordingly. From the Figure, EU rapeseed imports from the UA rapidly increased in 2008,
mainly due to the increased demand for biofuel. At the same time, the relevance of rape oil
and rape cake import is quite limited compared with rapeseed imports. Overall, therefore,
Figure 2 seems to provide some evidence in favor of the trade integration between the
rapeseed markets in the UA and EU, mainly via flows of rapeseeds. We call it a direct
integration channel expressing the flow of commodity from a surplus region to a deficit
region. It is worth noting that rape oil and rape cake imports have fluctuated over time,
although they have been increasing starting from 2011, showing the growing importance of
indirect channels of UA and EU rapeseed market integration. However, looking at the share
of exports to the EU in total UA exports and production, and at the share of imports from
the UA in total EU imports and consumption, it is possible to suppose that the UA market is
more integrated with the EU market and not the opposite.
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Fig. 2. EU import of rapeseed, rape oil, and rape cake from the UA (mln USD)

Source: Based on the Comtrade database.

To go deeply into the tradability concept of market integration, we have utilized
monthly data showing rapeseed trade volume between the UA and EU from January 2008
to February 2018. According to the data, the export of rapeseed from the EU countries to
Ukraine was negligible and consisted of only 0.20% of the export from the UA to EU.
Therefore, in Figure 3, only the export from UA to EU was presented.
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Fig. 3. Monthly export of rapeseed from UA to EU-28 (in 1000 tons)

Source: Based on Eurostat data.

Figure 3 clearly shows that a flow of supply and demand shocks is seasonal in its
nature. The rapeseed trade volume observed from August to December is five time higher
than the volume in January-July periods. The highest seasonality coefficients
(multiplicative model) are for September and October: 2.62 and 2.45 respectively. The
lowest are in April-June (below 0.20). Such regularities result from the seasonal character
of rapeseed production and the limited possibilities for storing it in Ukraine.
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2) Price analysis

The second part of the research was devoted to linkage of rapeseed prices in the EU
and Ukraine. From the unit root tests in weekly price series, the null hypothesis was not
rejected in the ADF-GLS and P-P tests at a 5% significance level for all price series levels,
excluding the UA rapeseed. In contrast, the null unit root hypothesis was rejected for the
first differences of the price series, suggesting that all price series are integrated of first
order (I(1)). In the next step, we therefore tested for cointegration between two series (i.e.
UA and EU and rapeseed prices), whose results are presented in Table 1.

Table 1. Cointegration testing results

Test Rank No const. Restricted const. Unrestricted const. U;Zii:g‘;?i(zzr:d’
Stat. p-value Stat. p-value Stat. p-value Stat. p-value
LR 0 16.621 0.008 20.146 0.050 19.675 0.010 27.098 0.033
trace 1 0.146 0.772 3.643 0.479 3.529 0.060 3.540 0.801
Lmax 0 16.475 0.005 16.503 0.038 16.146 0.023 23.558 0.009
1 0.146 0.762 3.643 0.478 3.529 0.060 3.540 0.803

Source: Authors’ own calculations.

According to the AIC criterion, the number of lags in all VECMs amounted to 4.
Evidence of cointegration slightly depends on the specifications of models, (no constant,
constant, trend; deterministic components restricted or unrestricted). Generally, in most of
models, one cointegration rank can be assumed. The significance of deterministic
components suggests that the most suitable model is with unrestricted trends and restricted
constants. The time variable in a long run relationship is statistically significant, and the
mentioned model has the lowest information criteria values (AIC, HQC) among all
compared models. Also, data (Fig. 1) shows a decrease in the gap between prices over the
analyzed period, which justifies including time variable in long-run relationship. The
estimated VECM with restricted trend and unrestricted constant is presented in Table 2.

Table 2. VECM for UA and EU rapeseed prices

Dependent variable d_1 UA_Rapeseed d 1 EU_Rapeseed
Statistics coeficient t-Statistic p-value coefficient t-Statistic p-value
Constant -0.025 -4.206 0.000 0.008 1.271 0.204
d_1 UA_Rapeseed_1 0.039 0.877 0.381 0.028 0.617 0.538
d_1 UA_Rapeseed 2 -0.028 -0.640 0.523 -0.039 -0.880 0.379
d_1 UA_Rapeseed 3 0.030 0.707 0.480 -0.026 -0.595 0.552
d_1_EU_Rapeseed_1 0.173 3.842 0.000 0.041 0.895 0.371
d_1 EU_Rapeseed_2 0.138 3.040 0.003 0.004 0.091 0.927
d_1 EU_Rapeseed_3 0.099 2.167 0.031 0.070 1.501 0.134
EC -0.070 -4.396 0.000 0.023 1.410 0.159

Lon-run relationship: 1*]_UA_Rapeseed-1.021*]_EU_Rapeseed-0.0004*time

Source: Authors’ own calculations.
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The coefficient in the long-run relationship is 1.02, providing evidence that a 1%
increase/decrease in EU prices in the long term is reflected in a 1.02% increase/decrease in
the UA prices. Coefficients that were very close to 1 were obtained also from other VECM
models. This strongly confirms the UA and EU market integration in the analyzed time
frames. Price transmission between the EU and UA markets is very fast. After four weeks,
following the 1% increase of the EU prices, the UA prices rise by 0.71% (see IRF Fig. 4).
The response of the EU rapeseed prices for 1% shock in the UA prices in the same period is
less than 0.05%. Moreover, the disequilibrium resulting from shocks in the price system is
corrected in one week by 7% via the response of the UA and by 2% via the response of EU
prices. Since the only significant coefficient with deviations from the long-term equilibrium
(EC) appears in the equation for the UA prices, we deducted that the EU market is
exogenous for the UA. This is a confirmation of asymmetric integration of the UA and EU
rapeseed markets visualized by direction of trade flows.

1 100
0,9 %0 FEVD for UA
0.8 80
0.7 70
0,6 60
0,5 50
0,4 40
0,3 30
0,2 20
0,1 10
0 0
1 5 9 13172125293337414549
------ UA =>EU EU=>UA B UA_rapeseed EU_rapeseed
Fig. 4. Impulse response functions (IRFs) for UA Fig. 5. Forecast error variance decomposition
and EU rapeseed prices (FEVD) for Ukrainian rapeseed prices
Source: Authors’own calculations. Source: Authors’ own calculations.

Performed Granger-causality tests confirm that EU prices are leading UA prices. The
null hypothesis stating that EU rapeseed prices are not a Granger-cause for the UA rapeseed
prices was rejected (F=16.10, p<0.01). The opposite null was not rejected (F=0.40, p=0.82).
The role of European Union in determining Ukrainian rapeseed prices appears to be clear in
Figure 5, which portrays forecast error variance decomposition (FEVD), i.e. the amount of
information each variable contributes to the other variables in the VECM. According to the
model, in the first 12 weeks after a shock has taken place, domestic (UA) causes overcome
EU factors. In contrast, after such a time horizon, international factors (EU market) drive
UA rapeseed prices more than domestic factors.
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Conclusions and policy implications

Despite the fact that the literature stresses the importance of market integration,
empirical results about the strength of linkages across markets are inconclusive, varying
according to the analyzed markets, data and methods used, and time periods investigated. In
this framework, the present paper has explored empirically the linkages between the UA
and EU rapeseed markets by following both a trade and a price analysis approach. The
main findings achieved can be summarized as follows.

According to the trade analysis, the two markets are integrated due to the trade flow of
rapeseed, rape oil and rape cake. More specifically, a significant and seasonal linkage
occurs between the UA and the EU rapeseed markets, with the EU importing such an
unprocessed commodity mainly for biofuel production. Such an integration is confirmed by
the price analysis which provides empirical evidence about the existence of strong linkages
between the markets according to the LOP, due to a long-run relationship occurring
between the UA and EU rapeseed prices. In particular, the VECM suggests that UA
rapeseed prices respond to the EU rapeseed prices and that the price transmission is
particularly fast since a 1% increase in EU prices causes UA prices to raise to 0.71% within
only four weeks. Additionally, a 1% increase/decrease in EU prices leads to a 1%
increase/decrease in UA prices in the long-run. Furthermore, Granger-causality test and
variance error decomposition for UA rapeseed prices indicate that the variance of UA
rapeseed prices could be attributed mainly to the shocks in the EU rapeseed prices.

Overall, therefore, our results suggest that the UA acts as a price-taker in the rapeseed
market and that the price level is transmitted from global to local agricommodity prices,
whereas the opposite effect is quite limited. In other words, policy-makers should
opportunely take into account the fact that changes in the EU agricultural policy can
significantly affect the UA economy. In this framework, it is worth mentioning that the EU
biofuel political framework has triggered a number of linkages between rapeseed and rape
oil markets with the biofuel market. In November 2016, the EU Commission published a
new legislative proposal for a Renewable Energy Directive (called “RED I17) for the period
2021-2030. The goal of RED II is to ensure that the EU will produce at least 27% of its
energy from renewable sources by 2030. In addition, the RED II sets a cap on conventional
biofuels starting from 7% in 2021 and dropping gradually to 3.8% in 2030. It also
establishes a mandate on fuel suppliers, requiring them to blend 6.8% of advanced fuels by
2030. Furthermore, this directive extends the existing biomass sustainability criteria for
biofuels (Renewable Energy Directive 2009/28/EC; Directive EU 2015/1513). In the EU,
the blending of biodiesel in transport fuels in 2016 was only 5.8% - well below the 10%
target for 2020. In light of the renewable energy policy about limiting the use of traditional
biofuels after 2020, the market conditions thus appear to be oriented toward an upcoming
decreased demand for this type of food-based biofuels. Considering our empirical findings,
such a policy direction could therefore indirectly reduce the demand for rapeseed and rape
oil in the UA market. However, internal factors could also have an effect on UA rapeseed
production and the interdependence of prices between local and global markets. A relevant
example is a discussion in Ukraine about not reimbursing VAT since 1 March 2018.

The above-mentioned policy changes could produce a twofold outcome for the UA
agribusiness. On the one hand, they may lead to decreased domestic rapeseed prices and
farm incomes as a result of overproduction and higher transaction costs. On the other hand,
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such a policy could foster domestic processing of rapeseed for oil, making UA and EU
rapeseed prices more independent.
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Synopsis. W opracowaniu przedstawiono znaczenie logistyki w poglebianiu globalizacji, zwlaszcza
w zakresie wykorzystania transportu morskiego. Ten dzial transportu jest bowiem najszerzej
wykorzystywany w migdzynarodowych przeptywach towaréw. Stwierdzono, ze przewozy w skali
$wiata od potowy lat 90. wzrosty prawie o potowe, do czego przyczynito si¢ najbardziej zwigkszone
przemieszczanie tadunkéw drobnicowych (2,6-krotnie) i kontenerowych (2 razy). Jesli zostana
utrzymane dotychczasowe trendy o tempie procesow globalizacji w przysztosci beda decydowad
szybko rozwijajace si¢ panstwa azjatyckie, za§ zmaleje rola rozwinigtych panstw europejskich i
Stanéw Zjednoczonych.

Stowa kluczowe: globalizacja, transport morski, przeptywy towarow, tadunki drobnicowe, transport
kontenerowy

Abstract. The study presents the importance of logistics in deepening globalization, especially in the
use of maritime transport. This transport industry is the most widely used in the international flow of
goods. It was found that world-wide transport from the mid-1990s increased almost by half, which
was due to the most increased shipment of general cargo (2.6 times) and container loads (2 times). If
the current trends in the pace of globalization processes are maintained in the future, rapidly
developing Asian countries will be the deciding factor, while the role of developed European
countries and the United States will decline.
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Wstep

Chociaz stowo "globalny" ma ponad 400 lat, powszechne uzycie takich pojec jak
"globalizacja", "globalizacja" i "globalizacja" pojawito si¢ dopiero okoto 1960 roku.
Pierwsza wzmianka o procesie globalizacji miata miejsce w czasopiSmie The Economist,
gdzie uzyto stwierdzenia, ze "zglobalizowany udziat Wiloch w przypadku importu
samochodow wzrost", a w 1961 r. stownik Webstera (Webster’s Third New International
Dictionary of the English Language Unabridged) stat si¢ pierwsza publikacja zawierajaca
definicj¢ globalizmu i globalizacji (Waters, 2001).

Globalizacja gospodarki $wiatowej od 1945 roku poczynita znaczne postepy.
W najwazniejszych obszarach handlu, produkcji i1 finanséw $wiat stal si¢ bardziej
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powiazany oraz zintegrowany niz kiedykolwiek wczes$niej. Globalizacja rynkow
finansowych, z ich zmiennymi skutkami dla krajowego zarzadzania gospodarczego,
zdestabilizowala 1 oslabila autonomig¢ wszystkich panstw narodowych (Fernandez i
Mommen, 2017).

Panstwa narodowe dostosowuja si¢ do globalnej presji lub probuja stawié opor,
przytaczajac si¢ do regionalnych blokow handlowych w integracyjnej gospodarce
swiatowej (McGrew 1 Lewis, 1992). Globalizacja wptyngta na intensyfikacje¢ poziomow
interakcji  wzajemnych powiazan 1 wspotzaleznos¢ migdzy panstwami oraz
spoteczenstwami.

Sity rynkowe i wielonarodowe korporacje tworza napigcia oraz ksztattuja nowe
wzorce wspotzaleznosci. Wzrost zainteresowania przedsigbiorstw — zagranicznymi
inwestycjami ieksportem powoduje presj¢ na ograniczanie tradycyjnych barier
handlowych, a dodatkowy nacisk wynika z ustalen regionalnych (Haggard, 1995).
Wywoluje to proces glebszej integracji i liberalizacji handlu zagranicznego.

Podstawa internacjonalizacji gospodarczej jest handel. Moze on taczy¢ ze soba
geograficznie odleglych producentdow i1 konsumentdw, czgsto ustanawiajac zwiazek
identyfikacji i wspotzaleznosci migdzy nimi (Waters, 2001). Na przyktad, Brytyjczycy
sprowadzali herbate¢ z Azji Poludniowej, jednocze$nie eksportujac tam tanie tkaniny.
W wyniku wspotpracy nie tylko przeptywaty dobra materialne, lecz réwniez nast¢gpowata
wymiana wiedzy z zakresu rozwoju infrastruktury kolejowej, prawa czy nowoczesnych
technologii wytwarzania.

Globalizacj¢ mozemy scharakteryzowa¢ jako proces przebiegajacy bezposrednio,
o czym $wiadczy istnienie globalnych organizacji migdzynarodowych, takich jak ONZ czy
WTO, jak rowniez posrednio poprzez regionalizacjg, ktorej wyrazem sa migdzynarodowe
regionalne organizacje (np. UE, NAFTA). Jednak skutki tego procesu sg inne dla matych
i $rednich przedsigbiorstw, a inne dla olbrzymich korporacji transnarodowych (Staszczak,
2008).

Pojecie globalizacji moze by¢ opisywane i omawiane réznorodnie w zalezno$ci od nauki
do ktorej si¢ autor odwotuje. Mozna mie¢ ona charakter ekonomiczny, polityczny,
socjologiczny, techniczny czy kulturowy (Muller, 2004). Globalizacja ma wptyw na gospodarke
krajowa oraz migdzynarodowa, a moze by¢ on pozytywny albo negatywny. Do pozytywnych
stron nalezy ulatwienie transferu technologii, nieograniczony migdzynarodowy przeptyw
pracownikow, rozwoj migdzynarodowych i migdzykontynentalnych korporacji, swobodny
transport produktow, globalne komunikowanie poprzez Internet, telekomunikacjg czy telewizjg
satelitarna, wigksza konkurencyjno$¢ na rynku, podwyzszony standard jakosci produktow,
wolny handel towarem i kapitatem, kooperacja ludzi z réznych spoteczenstw przy tworzeniu
przepisow prawnych i analizowaniu proceséw ekonomicznych (Mielus, 2009).

Proces globalizacji niesie za soba rowniez negatywne skutki. Odpowiada ona za zubozenie
panstw narodowych, polityczna destabilizacje na $wiecie, erozje obywateli izaklocenie
proceséw demokratycznych, sprzyja korupcji i niekontrolowanym procesom transnarodowym,
prowadzi do ubezwlasnowolnienia narodow, zanikania tradycji i religii, zanieczyszczenia
srodowiska zwigzanego z urbanizacja i rozwojem przemystu (Grzybowska, 2013).

Celem opracowania byto rozpoznanie poziomu oraz tendencji zmian w zakresie
przeptywu towaréw z wykorzystaniem transportu morskiego. Przyjgto jedynie ten rodzaj
transportu poniewaz dla rozpoznania problematyki globalizacji jest on najbardziej
reprezentatywny  (transport morski dominuje w obrotach migdzynarodowych).
W opracowaniu zastosowano metode analizy pordwnawczej, w ujgciu statycznym oraz
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dynamicznym. W analizie szczeg6lowej do badan przyjgto lata 2009-2015. Do obliczen
wykorzystano dane statystyki masowej dotyczace morskiego obrotu towarowego.

Dynamika handlu swiatowego jako miernik oceny tendencji
globalizacyjnych

Poziom globalizacji moze by¢ oceniany rozmiarami przeplywow ludzi, wiedzy,
inwestycji, kapitalu. Jednym z glownych wskaznikow stuzacych ocenie skali powiazan
migdzynarodowych jest poziom i kierunki zmian w eksporcie oraz imporcie swiatowym.
Na rysunku 1 zaprezentowano indeks zmian wymiany towarowej krajow wysoko
rozwini¢tych oraz rozwijajacych si¢ w ujeciu miesigcznym. Podziatu na te dwie grupy
krajow dokonujemy, poniewaz nadal istnieja miedzy nimi znaczne roéznice w poziomie
rozwoju gospodarczego.
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Rys. 1. Zmiana indeksu miesigcznych zmian handlu $wiatowego panstw wysoko i rozwijajacych si¢ w latach
1991-2016

Fig. 1. Change in the index of monthly changes in world trade in high and developing countries in the years
1991-2016

2007

Zrédto: ITF Transport Outlook 2017, International Transport Forum, s. 25.

Rysunek 1 przedstawia tendencje zmian oraz réznice w poziomie wymiany handlowej
miedzy gospodarkami wschodzacymi i rozwinigtymi. Prawie w catym badanym okresie
dominowat trend wzrostowy wymiany migdzynarodowej, z okresowym jej spadkiem
w czasie kryzysu $wiatowego, to jest w latach 2008-2009. Z danych zawartych na rysunku
1 mozna odczyta¢ interesujaca tendencj¢ o charakterze dtugoterminowym. Mianowicie do
potowy pierwsze] dekady XXI wieku wigksza (cho¢ stabnaca) dynamike handlu
migdzynarodowego wykazywaty kraje wysoko rozwinigte. W latach 2004-2007 w obu
grupach byla ona zblizona, jednak w nastgpnym okresie tendencja ulegla odwréceniu,
a mianowicie pojawila si¢ i zwigkszala przewaga w dynamice wzrostu importu i eksportu
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krajow wschodzacych nad rozwinigtymi. Miato to miejsce przed i po kryzysie, z tendencja
do rozwierania luki na korzy$¢ krajow wschodzacych. Oznacza to, ze w pewnej
perspektywie czasowej, raczej nicodleglej, grupa panstw wschodzacych wejdzie do grupy
rozwinigtych ito ona nada kierunek oraz tempo rozwoju globalizacji, za§ pozycja
dotychczasowych liderow gospodarki s$wiatowej moze ulec ostabieniu.

Skala dziatan logistycznych w morskim transporcie towarowym

W strukturze transportu $wiatowego/globalnego dominuje transport morski, stad
rozwazania dotyczace globalizacji koncentrujemy na tej galezi, ograniczajac je jednak do
transportu towarow, z pominigciem przewozu pasazerow. Transport morski jest glownym
srodkiem transportu produktéw handlu dalekosieznego i odpowiada za przewoéz okoto 2/3
wolumenu handlu $wiatowego (ITF, 2017). Jego poziom w latach 2010-2015
przedstawiamy na rysunku 2.

I Tonnes loaded (millions) 3 Tonne-miles (billons)
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Rys. 2. Swiatowy handel morski (miliony ton i miliardy tonokilometrow) w latach 2010-2015
Fig. 2. Global maritime trade (millions of tons and billions of tonne-kilometers) in 2010-2015

Zrodto: ITF Transport Outlook 2017, International Transport Forum, s. 28.

Wielko$¢ transportu w ostatnich latach stale wzrastata, zarowno liczac go w masie, jak
i uwzgledniajac odlegtosci przewozu. Wolumen przewozonych tadunkow w roku 2015
przekroczyta po raz pierwszy 10 miliardow ton (ITF, 2017). Wielko$¢ handlu morskiego
mierzona w tonokilometrach w latach 2010 - 2015 wzrosta o 2,9%. Wzrost ilo$ci towarow
przeznaczonych na handel migdzynarodowy zwigksza zapotrzebowanie na ushugi
spedycyjne i tonaz.

Ladunki przewozone oceanami i morzami sa bardzo zréznicowane. Skalg i strukturg
przewozu fadunkow prezentujemy w tabeli 1.

W transporcie morskim przewazaja tadunki masowe, czyli transportowane luzem, bez
opakowania. Moga one wystgpowaé w postaci suchej oraz ptynnej. Jako tadunki suche
mozna wskaza¢ jak wegiel, roznego rodzaju rudy, nawozy sztuczne, zboza i pasze, sol,
sodg, siarke, cement, piasek, zwir itd. Te towary w calym okresie objgtym badaniami
stanowily najwigksza, dos$¢ ustabilizowana pozycje w transporcie, a ich udzial wzrost z
42,2% w roku 1995 do 43,6% w 2016 roku (Freight transport, 2018).
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Tabela 1. Swiatowe przewozy morskie wedtug rodzajow tadunkow

Table 1. World seaborne trade by type of cargo

Grupy fadunkéw Przewozy w latach [mln ton]
2009 2010 2011 2012 2013 2014 2015

Ladunki masowe ciekte 3002 3348 3638 3534 3516 3499 3653
-wtym

ropa naftowa 1763 1944 2017 802 859 912 1029
gaz ciekty (LNG) 243 298 329 328 859 912 1029
Ladunki masowe suche 3034 3447 3684 4232 4479 4695 4681
-wWtym

rudy 1202 1348 1467 1110 1190 1338 1360
wegiel 829 961 1031 1121 1180 1215 1129
zboze 463 507 512 243 270 271 310
Kontenery 840 966 1043 1463 1543 1639 1691
Ladunki drobnicowe 322 376 413 768 796 805 847

Zroédto: Rocznik statystyczny gospodarki morskiej 2014, 447-448; Rocznik statystyczny gospodarki morskiej
2017, 454-455.

Do tadunkéw masowych ptynnych zaliczamy ropg naftowa i jej produkty, chemikalia
ptynne, soki owocowe itd. Moga one wystgpowaé takze w postaci gazowej,
Z najwazniejszym - sprezonym gazem ziemnym (jednak w stanie lotnym, a nie jako ciecz).
Poziom przewozoéw tych tadunkéw w $wiatowym transporcie morskim w badanych latach
wzrdst o 21,7%, jednak ich udzial w wielkosci globalnej zmniejszyt si¢ z 41,7% do 34,1%.
Odbytlo sig to glownie w wyniku spadku wolumenu transportu ropy naftowej (o 41,6%),
ktérego nie zrbwnowazyt wzrost przewozu gazu cieklego (4,2-krotnie)

W okresie ostatnich dwoch, trzech dekad coraz wigksza role odgrywa transport
kontenerami, ktore mozna okresli¢ jako skrzynie o zunifikowanych wymiarach,
wykorzystywane do transportu towar6w drobnych, wewnatrz zapakowanych w réznego
rodzaju opakowania, najcz¢Sciej kartony, ale tez moga by¢ skrzynie, worki itd. Zaleta
kontenerow jest tatwos¢ mechanicznego ich przemieszczania na kolejne $rodki transportu,
w zwiazku z tym stosowania rozwiazan intermodalnych, a takze dostawa w stanie
nienaruszonym towaréw od producenta do odbiorcy zlokalizowanego nawet w najdalszych
rejonach §wiata. Udziat kontenerow w przewozach wzrdst w badanym okresie z 11,7% do
15,7%, za$ tonaz ulegt podwojeniu (wzrost o 101,3%).

Relatywnie mniejszy byt udziat w transporcie §wiatowym tadunkéw drobnicowych,
czyli produktéw przemieszczanych w opakowaniach jednostkowych badz zbiorczych.
Najczesciej takie tadunki sa umieszczane na paletach o standaryzowanych rozmiarach,
scalone w jednostke logistyczna np. poprzez foliowanie czy wiazanie drutami, pasami itp.
Moga tez by¢ jednostki niestandardowe, lecz wazne jest, iz tadunek taki przy przetadunku
nie podlega podziatowi (rozformowanie zwykle odbywa si¢ w magazynie). Czgsto towary
takie maja wigksza warto$¢ jednostkowa od ladunkéw masowych. Skala transportu
tadunkéw drobnicowych w latach 1995 — 2016 wzrosta 2,6-krotnie, za$ ich udziat z 4,5%
do 7,9%. Mozna wigc stwierdzi¢, ze sa to towary o znacznym potencjale wzrostu
wolumenu przewozow, co wiaze si¢ ze zwigkszaniem podziatlu pracy, specjalizacja panstw
lub regioné6w w okreslonych rodzajach produkcji i rozszerzaniem zasiggu eksportu
towarow przetworzonych, zwtaszcza produktow przemystowych w skali catego §wiata.
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W  organizacji morskiego transportu towaro6w (podobnie jak w przewozach
pasazerskich) bardzo wazna rolg speiniaja porty. Wielko$¢ dokonywanych w nich
zatadunkow i wyladunkéw prezentujemy w tabeli 2.

Tabela 2. Obroty tadunkowe portow morskich §wiata

Table 2. World seaport cargo traffic

Wyszezegolnienie Obroty tadunkowe w latach [mln ton]
2009 2010 2011 2012 2013 2014 2015
Zatadunek 7858.,0 8408,9 87873 9196,7 9513,6 93434 10047,5
Ropa naftowa 1710,5 1787,7 1759.,5 1785,7 1737,9 1706,9 1771,0
Produkty z ropy naftowe;j 931,1 983,8 1034,2 1055,0 1090,8 11183 11759
Ladunki suche 5216,4 5637,5 5990,5 6356,0 6684.8 7018,2 7100,6
Wytadunek 7832,0 8443.8 8797,7 9188,5 9500,1 9836,1 10033,4
Ropa naftowa 1874,1 19332 1896,5 1929.,5 1882,0 1850,4 1916,2
Produkty z ropy naftowe;j 921,3 979,2 1037,7 1055,1 1095,2 1127,1 11852
Ladunki suche 5036,6 5531,4 5863,5 6203,8 6523,0 6858,6 6932,0

Zrodto: Rocznik statystyczny gospodarki morskiej 2014, str. 407; Rocznik statystyczny gospodarki morskiej 2017,
str. 416.

Wielko$¢ zatadunkow i wyladunkow na ogodt jest zblizona, cho¢ si¢ one roznia, z
uwagi na uplyw czasu (np. zaladunek w koncu jednego, a roztadunek na poczatku
nastgpnego roku), czy tez ponoszone straty lub ubytki w trakcie transportu (ubytki
naturalne, zepsucie, katastrofy). Ogolnie jednak obie wielkosci w badanym okresie ulegty
zwigkszeniu w podobnym zakresie (wolumen zaladunku o 27,9%, a roztadunku 28,1%).
Pewnej zmianie ulega struktura przeladunkéw, bowiem ro$nie znaczenie najwigkszej grupy
fadunkow, czyli suchych (wzrost udziatu z 64 — 66% do okoto 70%), natomiast maleje ropy
naftowej, przy stabilnym udziale produktow z ropy naftowe;j.

W rozwoju transportu morskiego bardzo wazna role pehia statki handlowe. Wielko$¢
floty w panstwach o najwigkszym ich tonazu (wedtug bander) przedstawiamy w tabeli 3.

Globalna pojemnos¢ brutto statkow handlowych $wiata w badanym okresie wzrosta
0 37,2% i to bez okreséw spadkowych. Najbardziej zwigkszyta si¢ flota pod bandera Wysp
Marshalla (2,5-krotnie) oraz Hongkongu (2,2 razy). Z wigkszych panstw najsilniejszy
wzrost zanotowata Japonia (53,6%) oraz Chiny (47,2%). Rozw¢j floty handlowej wynika
z nasilajacej si¢ globalizacji, objawiajacej si¢ miedzy innymi zwigkszajaca si¢ wymiang
handlowa realizowana glownie droga morska. Sytuacja w zakresie rejestracji statkow jest
jednak kuriozalna. Wskazuje na to np. fakt, iz najwigksze floty w rejestrze maja kraje
niewielkie, morskie, okreslane jako ,tanie bandery”. Zjawisko to jest znane od lat,
zdumiewa jednak jego skala i tendencja. W roku 1995 w Panamie zarejestrowane byto
21,6% catego tonazu $wiata, udzial pierwszej piatki wynosit 48,1%, za$ dziesiatki az 66,9%
(Freight transport, 2018). Do roku 2015 sytuacja ulegta dalszemu ,,poglgbieniu”, bowiem
pierwsza piatka dysponowata 53,8%, a dziesiatka az 73,0% $wiatowej floty handlowej. W
pierwszej dziesiatce znalazly sig tylko dwie silne gospodarki na poziomie $wiatowym: na
6smym miejscu Chiny (3,7%) i na dziesiatym Japonia (1,9%), nizszy byl udziat takich
poteg morskich jak Wielka Brytania (1,2%), Niemcy (1,1%), czy USA (0,9%). W dodatku
w panstwach tych wystapita wyrazna tendencja spadkowa.
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Tabela 3. Morska flota handlowa $wiata — najwazniejsze kraje

Table 3. World merchant fleet — the most important countries

Pojemnos¢ brutto w latach [tys. GT]
Bandera
2009 2010 2011 2012 2013 2014 2015
Swiat 882635 957982 1043082 1081205 1122649 1166847 1211223
Panama 190663 201264 214760 218663 218269 217605 216806
Liberia 91696 106708 121519 126017 126439 126991 131044
Wyspy Marshalla 49088 62011 76054 85320 95025 109384 120883
Bahamy 48119 50370 52390 52424 52986 54950 59451
Honkong 45338 55543 70206 78299 85576 92355 102138
Singapur 41047 44870 53830 60318 69353 77041 80982
Grecja 38911 40795 41276 41141 41735 42347 41230
Malta 35037 38738 45117 44168 40707 56239 64173
Chiny 30077 34705 37924 40612 43064 44475 44278
Cypr 20169 20732 20993 20039 21049 21079 21270
Wielka Brytania 16958 16478 17651 16922 14739 13462 14653
Norwegia 16615 16529 16512 16527 16404 15916 16447
Wiochy 15531 17044 18492 18510 18143 16239 16138
Niemcy 15157 15283 15320 13300 12411 11117 10154
Japonia 14725 16858 17423 18527 19801 21066 22617
Korea Potudniowa 12893 12513 12084 11973 12012 12135 11482
Stany Zjednoczone 12018 11941 11601 11336 11256 11507 11282
Dania 10804 11530 11416 11357 12166 14326 15262
Wyspa Man 10194 11621 13341 14203 15804 15288 14299

Zrodho: Rocznik statystyczny gospodarki morskiej 2014, 414-417; Rocznik statystyczny gospodarki morskiej
2017, 423-425.

W ostatnich kilku dziesigcioleciach wyraznie wzrasta wykorzystanie kontenerow do
transportu tadunkoéw suchych, zaré6wno w transporcie morskim, jak i drogowym oraz
lotniczym. Do ich przewozu w zegludze morskiej wykorzystuje si¢ kontenerowce. Stan
tych statkow i gldwne panstwa w ktorych sa one zarejestrowane przedstawiamy w tabeli 4.

Pojemnos¢ kontenerowcoéw w skali $wiata w badanym okresie wzrosta o 48,1%,
najsilniej pod bandera Hongkongu (3-krotnie), Wysp Marshalla (2,8) oraz Singapuru (2,5-
krotnie). Sposrdéd krajow duzych i/lub rozwinigtych gospodarczo wzrost zanotowano
w Chinach (26,9%) i we Francji (20,9%), w pozostatych na ogét ich pojemnos¢ spadia
(w tym w Holandii, Niemczech, USA, Wielkiej Brytanii). Generalnie mozna stwierdzi¢, ze
w skali swiata potencjat Zeglugi pod wzgledem transportu kontenerowego zwigksza sig,
jako odpowiedZ na potrzeby rosnacej wymiany towarowej, zwlaszcza ze strony krajow
azjatyckich. Czynnikiem zwigkszajacym zapotrzebowanie na transport kontenerowy jest
olbrzymi wzrost produkcji w ogole, a zwlaszcza eksportowej Chin i kilku innych panstw
azjatyckich, kierujacych swoje tanie towary na rynki catego $wiata.
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Tabela 4. Flota kontenerowcow — najwazniejsze kraje

Table 4. Container fleet — the most important countries

Pojemnos¢ brutto w latach [tys. GT]
Bandera
2009 2010 2011 2012 2013 2014 2015
Swiat 145541 158618 171784 179422 188059 200349 215479
Panama 30171 31979 33795 34457 34234 32117 34404
Liberia 28478 33415 37681 40375 38700 37835 38687
Niemcy 13176 13335 13486 11879 11187 9907 8948
Singapur 8894 9922 10887 13145 17100 21262 22326
Hongkong 8738 10403 12820 15314 19029 22559 26642
Wielka Brytania . 8626 9486 8975 6954 7010 7437
Dania 5997 6416 6614 6620 7402 9545 10626
Antigua i Barbuda 5151 5892 5875 5307 4875 4593 3862
Chiny 4409 5224 5284 5388 5385 5651 5597
Wyspy Marshalla 4290 5643 7175 7193 7752 10055 11889
Cypr 4089 4164 3954 3939 4249 4121 3976
Stany Zjednoczone . 3354 3412 3226 3141 3113 2900
Grecja 2189 2169 2280 2196 1505 1675 847
Francja 1633 1833 1872 1947 1992 1992 1974
Holandia 1613 1123 1072 927 839 858 779

Zrodto: Rocznik statystyczny gospodarki morskiej 2014, str. 438-440; Rocznik statystyczny gospodarki morskiej
2017, 446- 447.

Podsumowanie

1. Proces globalizacji w obecnym nasileniu jest zjawiskiem relatywnie nowym,
jednak nieuchronnym i to z tendencja narastajaca. Obejmuje ona przeplywy ludzi, towardw,
informacji, wiedzy, technologii oraz srodkéw pienigznych.

2. Wielka rolg w utrwalaniu i przys$pieszaniu globalizacji odgrywa rozwoj srodkéw
facznoéci, zarowno o charakterze stricte rzeczowym ($rodki transportu), jak
wykorzystujacym know how, szczegdlnie w zakresie informatyki i elektroniki. W
przypadku wzrostu wolumenu transportu towarow, bedacym skutkiem globalizacji handlu,
szczegolnie wazne jest zwigkszenie mozliwosci przewozowych morzami i oceanami, ktory
jest gldwna gatezia transportu towarowego swiata w ujeciu miedzynarodowym.

3. Przewozy $wiatowe transportem morskim od potowu lat 90. ubiegltego wieku
okresie wzrosty prawie o potowe, zwlaszcza w ladunkéw drobnicowych (2,6-krotnie)
i kontenerowych (2 razy). Tonazowo przewozy zwigkszyly si¢ we wszystkich grupach
towarow, jednak w ich strukturze spada udziat tadunkow masowych ciektych (gtéwnie za
sprawa zmniejszenia transportu ropy naftowej (przewozy gazu ziemnego nieznacznie
wzrosly).

4. Morska flota handlowa jest trudna do analizy pod kontem uczestnictwa w jej
tonazu poszczegdlnych panstw, ze wzgledu na wybor tzw. tanich bander. Dotyczy to
réznych rodzajéw statkéw handlowych, ale w najmniejszym stopniu kontenerowcow.
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Porownujac strukture udzialu w tonazu ogédtem i kontenerowcéw mozna stwierdzié, ze
najszybciej flota przypisana do bander narodowych rozwija si¢ w krajach azjatyckich,
szczegolnie takich jak Chiny z Hongkongiem i Singapur.

5. Z ogdlnej analizy proceséw zachodzacych w transporcie morskim towaréw mozna
wysnu¢ wniosek, ze o tempie procesow globalizacji moga w przysztosci decydowaé szybko
rozwijajace si¢ panstwa azjatyckie, za$ zmaleje rola rozwinigtych panstw europejskich
i Stanow Zjednoczonych.
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Wyniki produkcyjne i ekonomiczne gospodarstw nastawionych
na produkcje zwierzeca

Production and Economic Results of Farms focused on Animal
Production

Synopsis. Celem opracowania jest ocena wynikéw gospodarowania zasobami produkcyjnymi
w gospodarstwach nastawionych na produkcjq zwierzgea, ktore byly objgte rachunkowoscia rolna
w systemic FADN w 2016 roku. Analizie poddano wyniki produkcyjne i ekonomiczne oraz
produktywno$¢ i dochodowos¢ zasoboéw ziemi, pracy i kapitatu gospodarstw nastawionych na chow
bydta mlecznego, trzody chlewnej oraz bydta rzeznego, owiec i kdz. Zaprezentowane w opracowaniu
wyniki badanych gospodarstw wskazuja na znacznie wyzszy poziom wynikow produkcyjnych
i ekonomicznych oraz efektywnosci gospodarowania zasobami w gospodarstwach trzodowych,
zwlaszcza w odniesieniu do gospodarstw prowadzacych chow bydta rzeznego, owiec i koz, co
wynikato z ich wigkszej skali i intensywnos$ci produkceji. Gospodarstwa specjalizujacych si¢ w chowie
bydta rzeznego, owiec i kéz uzyskaty ujemny wynik ekonomiczny, dlatego doptaty do dziatalnosci
tego typu gospodarstw warunkowaty ich dodatni wynik koncowy oraz efektywnos¢ ekonomiczna
gospodarowania zasobami.

Stowa kluczowe: produkcja zwierzgca, wyniki produkcji rolniczej, efektywnos$¢ gospodarowania
zasobami w rolnictwie

Abstract. The aim of the study is to assess the results of managing production resources in farms
focused on animal production, which were covered by agricultural accounting in the FADN system in
2016. The analysis covered the production and economic results as well as the productivity and
profitability of land, labor and capital resources of farms focused on dairy cattle, swine and slaughter
cattle, sheep and goats. The results of the researched farms presented in the study point to
a significantly higher level of production and economic results as well as resource management
efficiency in pig farms, especially in relation to farms keeping cattle for slaughter, sheep and goats,
which resulted from their larger scale and intensity of production. Farms specializing in slaughter of
cattle, sheep and goats obtained a negative economic result, therefore subsidies for the operation of
such farms were conditioned by their positive final result and economic efficiency of resource
management.

Key words: animal production, results of agricultural production, resource efficiency in agriculture

JEL Classification: Q12

Wstep

W Polsce w ostatnich latach obserwuje si¢ korzystne zmiany w poglowiu zwierzat
i produkcji zwierzgeej. Odnotowano wyhamowanie tendencji spadkowej w poglowiu
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trzody chlewnej i wzrost poglowia, do czego przyczynil si¢ wzrost eksportu migsa
wieprzowego. Zwigkszyta si¢ liczebnos¢ pogltowia wszystkich grup uzytkowych bydta, co
jest przede wszystkim rezultatem poprawy oplacalnosci produkceji mleka i zywca wotowego
w wyniku wzrostu cen na krajowych i Swiatowych rynkach tych produktéw (Rolnictwo...,
2018).

Rozwojowi produkcji zwierzgcej shuzy postgpujaca modernizacja i specjalizacja
gospodarstw rolnych. Wyniki kolejnego badania struktury gospodarstw rolnych
przeprowadzonego przez GUS w 2016 roku’, w poréwnaniu z wynikami uzyskanymi
w 2013 r. oraz wynikami Powszechnego Spisu Rolnego z 2010 r., wskazuja ze przybywa
gospodarstw wyspecjalizowanych w produkcji okreslonych produktéw. W 2010 roku do
gospodarstw specjalistycznych zaliczono 62,0% ogoétu gospodarstw, w 2013 r. — 69,4%,
aw 2016 r. — 75,7% (Charakterystyka gospodarstw..., 2014, 2017). Rownocze$nie
zmniejszaniu ulega liczba gospodarstw rolnych zajmujacych si¢ produkcja danego
produktu, a zwigkszaniu skala produkcji poszczegdlnych produktow.

Specjalizacja gospodarstw rolnych i zwigzany z nig wzrost skali produkcji to
najwazniejsze czynniki rozwoju gospodarstw i catego rolnictwa, zwlaszcza w warunkach
rozdrobnionej struktury agrarnej (Smedzik, 2010). Produkcja zywca wieprzowego w Polsce
jest wciaz nadmiernie rozdrobniona, co stanowi o matej efektywno$ci ekonomicznej duzej
czgdci gospodarstw zajmujacych sie ta produkcja (Borecka, 2016), dlatego producenci
zywca wieprzowego powinni zwigksza¢ skale produkcji (Szymanska i in., 2012,
Mirkowska, Zigtara, 2015). Produkcja w wigkszych stadach pozwala osiagaé korzysci
z ekonomiki skali, co ma istotne znaczenie w warunkach funkcjonowania na wspolnym
rynku przy zblizonym poziomie cen rynkowych (Hamulczuk, Stanko, 2013). Z danych
statystycznych GUS-u wynika, Ze przecig¢tne gospodarstwo zajmujace si¢ produkcja zywca
wieprzowego zwigksza jej skalg. W 2016 roku na 1 gospodarstwo prowadzace chow trzody
chlewnej przypadato 63,8 sztuk tego gatunku zwierzat wobec 39 szt. w 2010 r.
(Charakterystyka gospodarstw..., 2014, 2017).

W przypadku produkcji mleka takze rosnie przecig¢tna wielko$¢ stada kréw mlecznych
(z 6 sztuk w 2010 roku do 8,9 szt. w 2016 r.) (Charakterystyka gospodarstw..., 2014, 2017)
oraz wydajno$¢ od jednej sztuki w stadzie, co decyduje o rozwoju gospodarstw mlecznych
(Zigtara, 2012). Wielkos¢ stada i wydajnos¢ mleczna kréw determinuja poziom kosztow
jednostkowych produkcji mleka oraz produktywnos¢ i dochodowos$¢ gospodarstw
mlecznych (Manko, 2007, Wilczynski, 2012).

Przeprowadzone analizy wskazuja na ewidentne korzysci, jakie daje wzrost skali
produkcji zywca wolowego. Zrdéznicowanie poziomu kosztéw produkcji w powiazaniu
z wielko$cig skali jest bardzo wyrazne. Wzrost rozmiaru produkcji sprzyja poprawie jej
efektywnosci, przede wszystkim efektywnosci ekonomicznej (Skarzynska, 2009). Z danych
GUS-u wynika, ze notowana w 2016 r. struktura stada bydta w poréwnaniu do 2013 1 2010
roku wskazuje na stopniowy wzrost znaczenia chowu bydta w kierunku produkcji zywca
wolowego. Potwierdzeniem tego jest rowniez wzrost liczby krow mamek w tym okresie.
Ponadto w 2016 roku na 1 gospodarstwo prowadzace chéw bydla przypadato 17,3 sztuk
tego gatunku zwierzat wobec 11 szt. w 2010 r. (Charakterystyka gospodarstw..., 2014,
2017), co wskazuje m.in. na wzrost skali chowu bydta rzeznego.

% Badanie struktury gospodarstw rolnych (badanie strukturalne) w zakresie uzytkowania gruntow, powierzchni
zasiewOw, poglowia zwierzat gospodarskich oraz charakterystyki gospodarstwa rolnego zostato przeprowadzone
przez GUS po raz pierwszy w 2005 roku, nastgpnie w 2007, 2013 1 2016 r. w gospodarstwach indywidualnych.
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Materiat i metoda badan

Celem opracowania jest ocena wynikow gospodarowania zasobami ziemi, pracy
i kapitalu w gospodarstwach nastawionych na produkcje zwierzgea, ktore byly objgte
rachunkowoscia rolng w systemie FADN® w 2016 roku. W ramach systemu rachunkowosci
rolnej FADN gospodarstwa rolne sa grupowane m.in. wedlug typow produkcyjnych,
okreslanych na podstawie udziatu wartosci produkcji z poszczegdlnych dziatalnosei
w wartosci produkcji catkowitej gospodarstwa. W ich obrgbie sa m.in. typy: krowy
mleczne, trzoda chlewna, zwierzgta trawozerne, czyli gospodarstwa specjalizujace sig
odpowiednio w chowie krow mlecznych, trzody chlewnej oraz bydta rzeznego, owiec i koz.
Wyszczegolnione typy gospodarstw sa przedmiotem analizy porownawczej w niniejszym
opracowaniu. W analizie nie uwzgledniono gospodarstw wyspecjalizowanych w chowie
drobiu ze wzglgdu na brak powiazania z potencjatem ziemi w gospodarstwie. Zgodnie
z zalozeniami obowiazujacego systemu rachunkowosci rolnej, badaniem zostaly objgte
tylko gospodarstwa przekraczajace minimalny prog wielkosci ekonomicznej (tzw.
gospodarstwa towarowe) (Goraj, Manko, 2009) i wszystkie one sa przedmiotem tejze
analizy.

Wedhig metodyki FADN, wyniki produkcyjne gospodarstw rolnych stanowi kategoria
produkcja ogdtem, czyli produkcja catkowita, ktora obejmuje produkcje rolnicza roslinng
i zwierzgca oraz pozostata produkcje, a takze przychody z dzierzawienia ziemi, wynajmu
budynkow, maszyn, $§wiadczenia ustug. Natomiast kategoria dochodowa wedlug tejze
metodyki to dochdéd z rodzinnego gospodarstwa rolnego, okreslana w niniejszym
opracowaniu w skroécie jako dochdd z gospodarstwa rolnego. Odpowiada dochodowi
rolniczemu netto z uwzglednieniem doptat do dziatalnosci produkcyjnej i inwestycyjnej
gospodarstw rolnych. W celu okres§lenia znaczenia doptat w ksztaltowaniu poziomu
dochodow badanych gospodarstw obliczono dochdod z gospodarstwa rolnego bez doptat
oraz dochdd z gospodarstwa rolnego z doptatami.

Efektywno$¢ gospodarowania zasobami produkcyjnymi w gospodarstwach rolnych
mierzy si¢ odnoszac ujgcie wartosciowe efektow produkeyjnych oraz wyniki ekonomiczne
gospodarstw do wkladu czynnikow wytwoérczych zaangazowanych w ich uzyskanie
(Jozwiak, 1998, Kapusta, 2012). Odniesienie odpowiednio wynikoéw produkcyjnych
pozwala oceni¢ efektywno$¢ produkcyjna, a wynikéw ekonomicznych — efektywnosc¢
ekonomiczna. Odniesienie warto$ci uzyskanej produkcji do wielkosci zasobow ziemi
uzytkowanych w analizowanych gospodarstwach pozwolito ustali¢ produktywnosé
zasobow ziemi. Odniesienie warto$ci produkcji do wielkosci wkladu pracy w jej
wytworzenie (wktadu pracy przeliczonego na pelny wymiar czasu pracy) pozwolito
obliczy¢ produktywnos$¢ wydatkowanej pracy (ekonomiczna wydajnos¢ pracy). Natomiast
przeliczenie wartoséci produkcji na 100 zt zaangazowanego kapitatu w procesy wytwarzania
porownywanych gospodarstw pozwolito ustali¢ produktywnos¢ kapitatu przypadajaca na
jego jednostke. Z kolei odniesienie odpowiednio wyniku ekonomicznego (dochodu
z gospodarstwa rolnego z doptatami) do wktadu zasobéw produkecyjnych zaangazowanych
w jego uzyskanie pozwolilo oceni¢ efektywnos$¢ ekonomiczng gospodarowania zasobami

* FADN to jednolity system zbierania danych rachunkowych we wszystkich krajach cztonkowskich UE, stuzacy
m.in. do kreowania wspélnej polityki rolnej. W Polsce od 2004 roku IERiGZ-PIB prowadzi badania
rachunkowosci rolnej w systemie FADN, okreslanym jako Polski FADN.
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w badanych gospodarstwach (dochodowos$¢ zasoboéw ziemi, wydatkowanej pracy
i zaangazowanego kapitatu).

Potencjatl produkcyjny

Przecigtna powierzchnia uzytkow rolnych (UR) w poréwnywanych typach
gospodarstw byta najwicksza w gospodarstwach specjalizujacych si¢ w chowie krow
mlecznych a najmniejsza w gospodarstwach nastawionych na chow bydla rzeznego, owiec
ikoz (tab. 1). Wszystkie gospodarstwa dzierzawily czg$¢ powierzchni uzytkowanych
zasobow ziemi.

W oparciu o dane rachunkowosci rolnej FADN z zakresu zasobow pracy gospodarstw
rolnych mozna poda¢ tylko wktad zasobéw pracy w procesy produkcyjne gospodarstw,
czyli naktady pracy. Z danych rachunkowych wynika, ze roczne naklady pracy ogdtem
w przeliczeniu na petozatrudnionego w ciagu roku (w AWU?*) byly relatywnie wigksze
w gospodarstwach nastawionych na chow krow mlecznych a mniejsze w gospodarstwach
nastawionych na chéw bydla rzeznego, owiec i koz, ale pracochtonno$¢ produkcji
(mierzona poziomem nakladéow pracy na 1 ha UR) uksztaltowala si¢ na zblizonym
poziomie we wszystkich grupach gospodarstw.

Tabela 1. Zasoby produkcyjne poréwnywanych grup gospodarstw

Table 1. Production resources of comparable farm groups

Typ gospodarstwa
Wyszczegodlnienie
Krowy mleczne Trzoda chlewna  Zwierzgta trawozerne

Liczba gospodarstw 2749 704 651
Srednia powierzchnia uzytkow rolnych [ha] 21,5 20,4 17,7
—w tym dzierzawionych [ha] 54 4.4 3,7
Naktady pracy ogotem [AWU] 1,79 1,64 1,47

—w tym pracy najemnej [AWU] 0,08 0,10 0,06
Naktady pracy ogotem na 1 ha [AWU] 0,08 0,08 0,08
Aktywa ogotem [z1] 949 833 1011913 661 956
Aktywa ogotem na 1 ha [zt] 44 178 49 604 37399
Zwierzgta ogdtem, w tym: [LU] 25,3 55,1 14,3
— krowy mleczne [LU] 16,1 0,1 1,6
— pozostate bydto [LU] 9,0 0,6 11,4
—trzoda chlewna [LU] 0,2 54,3 0,2
—owce i kozy [LU] 0,0 0,0 0,5
Obsada zwierzat ogotem w LU/100ha UR 117,7 270,1 80,9

Zrodto: obliczenia whasne na podstawie (Wyniki standardowe. .., 2017).

Potencjat zasobow kapitalowych gospodarstw rolnych stanowia srodki produkcyjne
trwate 1 obrotowe, ktorych warto$¢ obrazuja aktywa ogdtem. Zasoby kapitalowe
poréwnywanych grup gospodarstw stanowily w glownej mierze $rodki trwale, w tym

* AWU — jednostka przeliczeniowa naktadéw pracy wedtug metodyki FADN: 1 jednostka AWU = 2120 godzin
pracy ogotem/rok. W naktadach pracy ogédtem ujmuje si¢ naktady pracy wilasnej rolnika i jego rodziny (FWU)
oraz naktady pracy najemnej (AWU).
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budynki i ich trwate wyposazenie, maszyny, urzadzenia, stado podstawowe zwierzat. Ich
warto$¢ w przeliczeniu na 1 ha UR, czyli kapitatlochtonno$¢ produkcji byta najwigksza
w gospodarstwach trzodowych a najmniejsza i relatywnie znacznie mniejsza
w gospodarstwach specjalizujacych si¢ w chowie bydta rzeznego, owiec i koz.

Liczba sztuk zwierzat utrzymywanych w badanych typach gospodarstw rolnych byta
wyraznie zroznicowana (liczba sztuk zwierzat wyrazona w jednostkach przeliczeniowych
LU%). W gospodarstwach trzodowych obsada zwierzat na 100 ha UR byta ponad
dwukrotnie wigksza niz w gospodarstwach mlecznych i ponad trzykrotnie niz
w gospodarstwach prowadzacych chow bydla rzeznego, owiec i koéz. Gospodarstwa
nastawione na produkcj¢ zywca wieprzowego opieraly zywienie trzody chlewnej w duzej
mierze o pasze pochodzace z zakupu, dlatego utrzymywaly znacznie wigksza liczbe
zwierzat (tab. 1). Udzial pasz z zakupu w zywieniu trzody chlewnej w tychze
gospodarstwach wynidst ponad 60%.

Tabela 2. Intensywno$¢ produkcji porownywanych gospodarstw

Table 2. Intensity of production in comparable farms

o Typ gospodarstwa
Wyszczegolnienie .
Krowy mleczne Trzoda chlewna Zwierzgta trawozerne
Koszty materiatowe [zl/ha] 3898 8498 2221
Koszty ogotem [zt/ha] 5419 10 264 3405

Zrodto: jak w tab. 1.

Gospodarstwa nastawione na chow trzody chlewnej prowadzily intensywna dziatalno$é
produkcyjna, na co wskazuje poziom kosztow ogolem, a takze kosztow materiatowych (tj.
posrednich wg metodyki FADN) w przeliczeniu na 1 ha UR (Goraj, Manko, 2009;
Mirkowska, Zigtara, 2015) (tab. 2). Wysoki poziom intensywnosci produkcji
w analizowanych gospodarstwach trzodowych wiazat si¢ z zywieniem trzody chlewnej
paszami pelnoporcjowymi. Ponadto gospodarstwa te opieraly zywienie trzody chlewnej
w duzej mierze o pasze pochodzace z zakupu, a pasze pochodzace z zakupu sa drozsze od
pasz produkowanych we wlasnym gospodarstwie (Borecka, 2016).

Gospodarstwa nastawione na chow bydta rzeznego, owiec 1 kdz charakteryzowaty si¢
relatywnie niska intensywnos$cia produkcji co wynikato z zywienia zwierzat w glownej
mierze paszami obj¢tosciowymi w systemie wypasowym.

Wyniki produkcyjne i produktywnos¢ czynnikéw wytworczych

W zwiazku z tym, ze intensywno$¢ produkcji w gospodarstwach nastawionych na
chow trzody chlewnej byta ponad dwukrotnie wigksza niz w gospodarstwach nastawionych
na produkcj¢ mleka i prawie czterokrotnie niz w gospodarstwach prowadzacych chow
bydta rzeznego, owiec i koz to poziom wynikow produkcyjnych byt takze wyraznie wyzszy

LU - jednostka przeliczeniowa zwierzat wedlug metodyki FADN, réwnowazna 1 krowie mlecznej lub
wybrakowanej albo bykowi w wieku 2 lata i wigce;j.
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w tych gospodarstwach, zwlaszcza w porownaniu do gospodarstw prowadzacych chow
zwierzat trawozernych (ponad czterokrotnie).

Warto$¢ produkcji ogdélem w gospodarstwach trzodowych ksztattowata przede
wszystkim produkcja zywca wieprzowego, ktora stanowita ponad 75% warto$ci produkcji
catkowitej, w gospodarstwach mlecznych produkcja mleka, ktéra stanowita odpowiednio
67%, a w gospodarstwach nastawionych na chow bydta rzeznego, owiec i koz produkcja
zywca wolowego — ponad 51%. W gospodarstwach prowadzacych chow bydta rzeznego,
owiec i kéz produkcja zywca baraniego i koziego miata niewielki udziat — 1,2%, natomiast
produkcja mleka stanowita prawie 13%. W wynikach produkcyjnych gospodarstw
mlecznych produkcja zywca wotowego miata ponad 16% udziatu (tab. 3).

Tabela 3. Wartos¢ i struktura produkeji poréwnywanych grup gospodarstw

Table 3. Production value and structure of compared farm groups

o Typ gospodarstwa
Wyszczegdlnienie )
Krowy mleczne Trzoda chlewna Zwierzgta trawozerne

Wartos¢ produkeji [z1]

Produkcja ogotem 139 434 250962 52 040
Produkcja roslinna, w tym: 21437 56 163 14 739
— zboza 14 885 45658 10 044
— ziemniaki 1 644 1216 1403
— uprawy pastewne 3193 689 1987
Produkcja zwierzgea, w tym: 117 322 193 861 35713
— mleko 93327 530 6679
— Zywiec wieprzowy 582 189 490 519
— zywiec wolowy 22552 1830 26 629
— zywiec barani i kozi 0 0 601

Struktura warto$ci produkcji [%]

Produkcja ogdtem 100,0 100,0 100,0
Produkcja roslinna, w tym: 15,4 22,4 28,3
— zboza 10,7 18,2 19,3
— ziemniaki 1,2 0,5 2,7
— uprawy pastewne 2,3 0,3 38
Produkcja zwierzgea, w tym: 84,1 77,2 68,6
—mleko 66,9 0,2 12,8
— Zywiec wieprzowy 0,4 75,5 1,2
— zywiec wolowy 16,2 0,1 51,2
— zywiec barani i kozi 0,0 0,0 1,2

Zrodto: jak w tab. 1.

Wartos¢ produkcji zwierzgeej w przeliczeniu na 1 sztukg przeliczeniowa LU byla
najwigksza w gospodarstwach mlecznych — 4 646 zI/LU, najmniejsza w gospodarstwach
nastawionych na chow bydta rzeznego, owiec i koz — 2 503 z{/LU, a w gospodarstwach
trzodowych uksztattowata si¢ na poziomie 3 521 zl/LU.

Odniesienie wynikéw produkcyjnych poréwnywanych gospodarstw do wkladu
czynnikow wytworczych zaangazowanych w ich uzyskanie pozwolilo obliczy¢
produktywno$¢ zasobow ziemi, pracy i kapitatu analizowanych grup gospodarstw (tab. 4).
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W zwiazku z tym, ze gospodarstwa specjalizujace si¢ w produkcji zywca wieprzowego
uzyskaty znacznie wyzszy poziom wartosci produkcji ogotem niz pozostate gospodarstwa
to efektywno$¢ produkcyjna ich czynnikéw wytworczych takze uksztaltowata si¢ na
znacznie wyzszym poziomie, zwlaszcza produktywno$¢ zasobéw ziemi 1 pracy
w odniesieniu do gospodarstw prowadzacych choéw bydta rzeznego, owiec i kéz - ponad
czterokrotnie wyzszym, a w poréwnaniu do gospodarstw mlecznych - wyzszym o ponad
80%. Produktywnos$¢ kapitatu gospodarstw trzodowych byta ponad trzykrotnie wigksza niz
gospodarstw nastawionych na chow bydta rzeznego, owiec i koz i prawie o 70% wigksza
niz gospodarstw nastawionych na chéw bydta mlecznego.

Tabela 4. Produktywno$¢ zasobow analizowanych gospodarstw

Table 4. Resource productivity in analyzed farms

o Typ gospodarstwa
Wyszczegdlnienie )
Krowy mleczne  Trzoda chlewna  Zwierzgta trawozerne

Produktywnos¢ ziemi [zt/ha] 6485 12 302 2940
Ekonomiczna wydajnos¢ pracy [zt/AWU] 77 896 153 026 35401
Produktywnos$¢ na 100 zt aktywow ogotem [z1] 14,7 24,8 7,9

Zrodto: jak w tab. 1.

Wyniki ekonomiczne i dochodowos¢ czynnikéw wytworczych

Dochéd z rodzinnego gospodarstwa rolnego stanowi optat¢ zaangazowania czynnikow
wytworczych gospodarstw rolnych w ich procesy produkcyjne. Syntetyczny rachunek
wynikéw ekonomicznych porownywanych grup gospodarstw przedstawiono w tabeli 5.
Gospodarstwa nastawione na chow trzody chlewnej uzyskaly znacznie wyzszy poziom
wynikoéw produkcyjnych niz pozostate grupy analizowanych gospodarstw, ale ich koszty
produkcji byty takze znacznie wigksze (ponad trzykrotnie w poréwnaniu do gospodarstw
prowadzacych chow bydta rzeznego, owiec i kdz).

Koszty materiatowe dziatalnosci produkcyjnej gospodarstw trzodowych uksztalttowaty
si¢ na ponad dwukrotnie wyzszym poziomie niz gospodarstw mlecznych i ponad
czterokrotnie wyzszym niz gospodarstw prowadzacych chow bydla rzeznego, owiec i koz,
co wynikato przede wszystkim ze znacznie wyzszych kosztow pasz oraz wigkszej obsady
zwierzat w tych gospodarstwach. Pasze tre§ciwe stosowane w zywieniu trzody chlewnej
pochodzity w duzej mierze z zakupu (ponad 60%). Koszty pasz w gospodarstwach
nastawionych na chéw trzody chlewnej stanowity ponad 90% kosztow materialowych
i prawie 80% kosztow ogotem.

Koszty amortyzacji $rodkéw trwatych uksztattowaly si¢ na wyzszym poziomie
w gospodarstwach specjalizujacych si¢ w produkcji zywca wieprzowego oraz mleka
w zwiazku z wyzsza warto$cia sSrodkow trwatych w tych gospodarstwach. Pozostate koszty
(zewngtrznych czynnikéw produkcji, podatki i inne optaty od ziemi, budynkoéw) byly
najwyzsze w gospodarstwach trzodowych, a ujemne saldo podatku VAT bylo najwyzsze
w gospodarstwach prowadzacych chow bydta rzeznego, owiec i koz.

W rezultacie, wyniki ekonomiczne (dochdéd z gospodarstwa rolnego bez doptat)
gospodarstw nastawionych na choéw trzody chlewnej uksztattowaly si¢ na znacznie
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wyzszym poziomie niz gospodarstw mlecznych, natomiast gospodarstwa prowadzace chow
bydla rzeznego, owiec i koz poniosty strate (uzyskaly ujemny wynik ekonomiczny).
Dochéd przecigtnego gospodarstwa trzodowego wynidst 41 575 zi, mlecznego — 22 935 zi,
a strata gospodarstw prowadzacych choéw bydta rzeznego, owiec i k6z — 8 236 zt. Z badan
wynika, ze w latach 2015-2016 produkcja zywca wotowego nie przynosita dochodu, gdyz
ceny skupu zywca byly zbyt niskie i nie pokrywaly kosztow jednostkowych jego
wytworzenia (Zekato, 2017).

Tabela 5. Rachunek wynikow poréwnywanych gospodarstw

Table 5. Income statement in comparable farms

Wyszczegodlnienie Typ gospodarstwa

Krowy mleczne Trzoda chlewna  Zwierzgta trawozerne

Rachunek wynikow [zt]

Produkcja ogétem 139 434 250 962 52 040
Koszty materialowe 83797 173 351 39305
Koszty amortyzacji 26219 27 511 15512
Koszty zewngtrznych czynnikéw produkcji 4571 6661 2591
Podatki, optaty 1085 1358 1 004
Saldo podatku VAT -827 -505 -1864
Koszty ogotem 116 499 209 387 60276
Dochdd z gospodarstwa rolnego bez doptat 22935 41575 -8 236
Doptaty 35780 27078 30 695
Dochod z gospodarstwa rolnego z doptatami 58715 68 653 22 459
Rachunek wynikow [zl/ha]

Produkcja ogotem 6485 12 302 2940
Koszty materialowe 3898 8498 2221
Koszty amortyzacji 1219 1349 876
Koszty zewngtrznych czynnikow produkcji 213 327 146
Podatki, optaty 50 116 57
Saldo podatku VAT -38 -25 -105
Koszty ogotem 5419 10 264 3405
Dochdd z gospodarstwa rolnego bez doptat 1 066 2038 -465
Doplaty 1 664 1327 1734
Dochdd z gospodarstwa rolnego z doptatami 2731 3365 1269

Zrodto: jak w tab. 1.

O poziomie wynikéw koncowych wszystkich typow gospodarstw zadecydowat
w duzym stopniu poziom doptat do dziatalno$ci produkcyjnej oraz inwestycyjnej
uzyskiwany przez gospodarstwa rolne. Wedlug metodyki FADN doptaty do dziatalno$ci
gospodarstw rolnych sa ujmowane przy obliczaniu dochodu z gospodarstwa rolnego.

W przypadku gospodarstw nastawionych na chéw bydta rzeznego, owiec i kéz doptaty
pokryly straty i warunkowaty dochod z gospodarstwa rolnego z doptatami na poziomie
22 459 zi. Gospodarstwa te uzyskal najwyzsze doptaty w przeliczeniu na 1 ha UR — 1 734
zt/ha, natomiast najnizsze gospodarstwa trzodowe — 1 327 zl/ha. Doplaty uzyskane przez
gospodarstwa mleczne uksztattowaly si¢ na poziomie 1 664 zl/ha.
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Udzial doptat w dochodach gospodarstw specjalizujacych si¢ w produkcji zywca
wieprzowego wyniost 39,4%, natomiast w gospodarstwach mlecznych ksztattowat si¢ na
poziomie okoto 56%. Relatywnie mniejszy udzial doptat w dochodach gospodarstw
nastawionych na chow trzody chlewnej wynikal z faktu, ze skala produkcji zywca
wieprzowego w tych gospodarstwach nie byla ograniczona powierzchnig ich uzytkow
rolnych (gospodarstwa te bazowaty w duzym stopniu na paszach z zakupu w zywieniu
trzody chlewnej), wigc nie posiadaty duzych powierzchni UR objgtych doptatami. Z badan
wynika, ze udziat doptat w dochodach gospodarstw trzodowych we wczesniejszym okresie
(w latach 2004-2006) byt niewielki (Jozwiak, 2010).

Doptaty do dziatalnosci gospodarstw rolnych maja przewazajacy udziat w dochodach
zardbwno gospodarstw rolnych w Polsce, jak i pozostalych krajow Unii Europejskiej
(Runowski, 2014). Z obserwacji wynika, ze w Polsce szczegolnie wysoki poziom wsparcia
dochodow uzyskiwatly gospodarstwa wiclokierunkowe oraz nastawione na uprawy polowe
(Goraj, Manko, 2013).

Tabela 6. Efektywno$¢ ekonomiczna zasobow porownywanych gospodarstw

Table 6. Economic efficiency of resources in comparable farms

o Typ gospodarstwa
Wyszczegdlnienie )
Krowy mleczne  Trzoda chlewna  Zwierzgta trawozerne

Dochdd z gospodarstwa rolnego na 1 ha UR 2731 3365 1269
[zt/ha]

Dochodowos$¢ pracy wtlasnej [zl/osobg] 33 641 41 969 15 766
Dochodowo$¢ aktywow ogotem [%] 6,2 6,8 3.4

Zrodto: jak w tab. 1.

Efektywnos¢ ekonomiczng gospodarowania zasobami w badanych typach
gospodarstw  rolnych, czyli dochodowo$¢ zasobow ziemi, wydatkowanej pracy
i zaangazowanego kapitalu (z uwzglgdnieniem doptat) przedstawiono w tabeli 6.
W zwiazku z tym, ze poziom uzyskanych dochodéw byt najwyzszy w przypadku
gospodarstw specjalizujacych si¢ w produkcji zywca wieprzowego to wskazniki
efektywnosci ekonomicznej gospodarowania zasobami byly takze najwyzsze w tych
gospodarstwach.

Dochodowo$¢ zasobdw ziemi i pracy gospodarstw nastawionych na produkcje zywca
wieprzowego byla ponad dwu- i potkrotnie wigksza niz gospodarstw prowadzacych chow
bydta rzeznego, owiec i koz i o ok. 25% niz gospodarstw mlecznych, a dochodowos¢
kapitalu gospodarstw trzodowych byta wigksza odpowiednio: dwukrotnie i o ok. 10%.

Podsumowanie

Analizowane typy gospodarstw nastawionych na produkcj¢ zwierzgca roznily sig
w zakresie wyposazenia w czynniki wytworcze. Najwigksza powierzchnig uzytkéw rolnych
posiadaty gospodarstwa specjalizujace si¢ w produkcji mleka, a najmniejsza gospodarstwa
prowadzace chow bydla rzeznego, owiec i koz. Gospodarstwa mleczne angazowatly
najwigksze naklady pracy, a najmniejsze gospodarstwa nastawione na chéw bydla
rzeznego, owiec i kéz. W zakresie wyposazenia w $rodki produkcyjne to wyraznie wyzszej
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warto$ci kapital produkcyjny angazowaly gospodarstwa specjalizujace si¢ w produkcji
zywca wieprzowego oraz mleka, zwlaszcza zywca wieprzowego.

Gospodarstwa nastawione na chow trzody chlewnej utrzymywaty znacznie wigksza
liczbe zwierzat i prowadzily znacznie bardziej intensywna dziatalno$¢ produkcyjna, co
wiazato si¢ z zywieniem trzody chlewnej paszami petnoporcjowymi, ktére w duzej mierze
pochodzity z zakupu. W efekcie gospodarstwa trzodowe uzyskaly znacznie wyzszy poziom
wynikéw produkcyjnych, ale takze ekonomicznych, zwlaszcza w odniesieniu do
gospodarstw prowadzacych chow bydla rzeznego, owiec i koz. W zwiazku z tym
gospodarstwa trzodowe przewyzszaly pozostate grupy gospodarstw w zakresie zarowno
efektywnosci produkcyjnej jak i ekonomicznej, zwlaszcza w gospodarowaniu zasobami
ziemi oraz pracy.

Gospodarstwa nastawione na chow bydta rzeznego, owiec 1 kdz charakteryzowaty si¢
niska intensywnoscia produkcji i uzyskaly ujemny wynik ekonomiczny, dlatego doptaty do
dziatalnosci tego typu gospodarstw warunkowaly ich dodatni wynik koncowy oraz
efektywnos$¢ ekonomiczna gospodarowania zasobami.
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Uwarunkowania zachowan konsumentéw na rynku zywnosci
ekologicznej

Determinants of Consumer Behavior on the Organic Food
Market

Synopsis. Poznanie zmieniajacych si¢ potrzeb konsumentow jest waznym elementem budowania
przewagi konkurencyjnej przedsigbiorstwa. Celem artykutu jest przedstawienie zachowan
konsumentéw na lokalnym rynku produktow ekologicznych. W artykule przedstawiono zagadnienia
zwigzane z rynkiem zywnosci ekologicznej. Zdefiniowano i scharakteryzowano pojgcie produktu
ekologicznego, omowiono kontrolg i certyfikacje produkeji ekologicznej oraz czynniki wptywajace na
jakos¢ zywnosci i popyt na produkty ekologiczne. Przeprowadzono badanie ankietowe na rynku
lokalnym majace na celu scharakteryzowanie uwarunkowan zachowan konsumentéw na rynku
zywno$ci ekologicznej. Na podstawie przeprowadzonych badan ankietowych i analizy danych
statystycznych mozna zauwazyc¢, ze wspotczesny konsument jest swiadomy tego co kupuje. Jakos¢
i skfad produktu to najwazniejsze czynniki, ktore wpltywaja na podejmowane przez nich decyzjg.
Konsumenci coraz czg$ciej rezygnuja z konsumpcji zywnosci tradycyjnej na korzys$¢ produktow
ekologicznych.

Stowa kluczowe: swiadomos$¢ ekologiczna, zywno$¢ ekologiczna, zachowania konsumentéw

Abstract. Understanding the changing needs of consumers is an important element of building
a competitive advantage of the company. The aim of the article is to present consumer behavior on the
local market of organic products. The article presents issues related to the organic food market. The
concept of organic product was defined and characterized, control and certification of organic production
as well as factors affecting food quality and demand for organic products were discussed. In addition, a
survey was conducted on the local market to show the determinants of consumer behaviour on the
organic food market. Based on the surveys carried out and the analysis of statistical data, it can be seen
that the modern consumer is aware of what he is buying. The quality and composition of the product are
the most important factors that influence the decision they make. Consumers are increasingly giving up
the consumption of traditional food in favor of organic products.

Key words: the ecological awareness, organic food, consumer behaviour

JEL Classification: Q18, Q57, P36
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przebiega w sposob rownomierny. Natomiast rosnaca liczba konsumentoéw oraz ich wigksza
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$wiadomo$¢ powoduja wzrost wewnetrznego zréznicowania tego rynku. Zywno$é
ekologiczna, to przede wszystkim zywno$¢ certyfikowana, ktéra jest produkowana
w specjalny sposob. Sci§le okreslone przepisy i kontrolna nad procesem produkcji
i dystrybucji maja zagwarantowaé wysoka jako$¢ produktéw. Zadowolenie nabywcow oraz
ich $wiadomy wybdér wplywa na wzrost popytu na produkty ekologiczne Zachowania
rynkowe konsumentéw zywnos$ci sa bardzo zrdéznicowane, a ich preferencje ulegaja
zmianie pod wplywem réznorodnych czynnikéw oraz poszerzenia oferty produktow
ekologicznych. Przemiany jakie zachodza w otoczeniu konsumentow w znaczacy sposob
wplywaja na ich styl zycia oraz postawy. Nowe warunki spoteczne i ekonomiczne, ktore sa
nastgpstwem procesu transformacji polskiej gospodarki wplyngto w znaczacym stopniu na
przeobrazenia zachowan podmiotéw rynkowych, a w szczego6lnosci konsumentéw. Celem
artykutu jest przedstawienie zachowan konsumentéw na lokalnym rynku produktow
ekologicznych. Analizy ilosciowe uzupetniono badaniami ankietowymi, co pozwolito na
stworzenie sylwetki konsumenta proekologicznego oraz zwrocenie uwagi na czynniki,
ktore wptywaja na decyzje konsumentow podejmowane na rynku zywnosci.

Pojecie produktu ekologicznego

Zywno$¢ pochodzaca z przetworstwa i rolnictwa ekologicznego okre$lana jest mianem
ekologicznej, organicznej, biologicznej lub biodynamicznej. Takie rolnictwo zajmuje si¢
zrownowazona produkcja zwierzgca oraz roslinna, co pozwala osiaga¢ w obrgbie
gospodarstwa rownowage paszowo-nawozowa. Tego typu rolnictwo oparte jest na
srodkach nieprzetworzonych. Istotne jest odrzucenie w procesie produkcji zywnoS$ci
srodkow chemii spozywczej, weterynaryjnej i rolnej, co umozliwia uzyskanie wysokiej
jakosci biologicznych ptodow o parametrach zblizonych do jako$ci zywnosci powstatej bez
ingerencji cztowieka, czyli w sposob naturalny. Trzeba mie¢ jednak na uwadze globalne
zanieczyszczenie $rodowiska, co nie pozwala na zagwarantowanie, ze jakakolwiek
zywno$¢ jest wolna od zanieczyszczen (Misniakiewicz, Suwata, 2006).

Wspolczesny rynek zywnosci mozemy wedlug z jednej klasyfikacji podzieli¢ na
cztery subrynki: rynek zywnos$ci funkcjonalnej, rynek artykutow konwencjonalnych, rynek
produktow wygodnej zywnosci oraz rynek zywnosci ekologicznej (Niedzielski, 2018).
Wzrost konsumpcji produktéw ekologicznych zwiazany jest ze zwigkszong $wiadomoscia
ekologiczng wsrod spoteczenstwa. Uwarunkowane jest to zainteresowaniem mediami ta
problematyka, ktora moze pomoc w podejmowaniu $wiadomych decyzji przez
konsumentéw oraz sama zmiang stylu zycia. Istnienie coraz wigkszej ilosci substytutow
produktow tradycyjnych, zmiany w podej$ciu konsumpcji w aspekcie ochrony i troski
zardwno o spoteczenstwo jak i $§rodowisko wskazuja, ze prockologiczne zachowania sa
coraz istotniejsze we wspolczesnym swiecie (Wilk, 2010).

Wsrod polskich konsumentéw proekologicznych najbardziej widoczne zmiany zaszty
na rynku produktéw zywnosciowych. Zywnoéé konwencjonalna od ekologicznej rézni sie
pod trzema wzgledami (Zratek, 2010):

1) ekologiczne artykuly spozywcze sa pozbawione $rodkéw zapachowych, sztucznych
barwnikéw oraz konserwantow,

2) w gospodarstwach ekologicznych zwierzgta zywi si¢ przede wszystkim paszami
pochodzacymi z danego gospodarstwa ekologicznego. Dokupywanie paszy
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ekologicznej zawierajacej niewielki udzial paszy konwencjonalnej jest réwniez

dopuszczalny,
3) w produkcji ekologicznej nie sa uzywane nawozy sztuczne oraz srodki chemiczne.

Sprzedaz produktow ekologicznych stale wzrasta. Najwigkszy udzial w rynku zdrowe;j
zywno$ci maja panstwa zachodnioeuropejskie oraz skandynawskie. Zauwazalny jest
réwniez trend, ze do dynamicznego rozwoju ekologicznego rynku przyczyniaja si¢ rowniez
panstwa Europy Srodkowej. Na polskim rynku wyrézniamy takie kanaty sprzedazy jak:
sklepy specjalistyczne z asortymentem ekologicznym, specjalistyczne stoiska znajdujace
si¢ na targowiskach, okazjonalne kiermasze oraz zakup zdrowych produktéw bezposrednio
u producenta (Zakowska-Biemans, 2011).

Kontrola i certyfikacja produkcji ekologicznej

Certyfikacja 1 kontrola wszystkich podmiotow gospodarczych wprowadzajacych na
rynek zywno$¢ ekologiczna odbywa si¢ na kazdym odcinku tancucha podazy.
Funkcjonowanie tego systemu jest niezbgdne aby by¢ wiarygodnym w oczach konsumenta,
ktéry musi posiadaé wiedzg czy produkty ekologiczne wprowadzane na rynek
wyprodukowane zostaly zgodnie z obowiazujacymi przepisami. Podstawowa rola tego
systemu jest monitorowanie procesu wytwarzania, a nie kontrola produktu.

Identyfikacja artykulow ekologicznych posrod zywnosci konwencjonalnej umozliwia
prawidlowe oznakowanie, ktore informuje konsumentéw, ze proces wytworczy danego
produktu byl kontrolowany. Kazdy produkt ekologiczny na etykiecie musi posiadaé
nastgpujace informacje (Jak rozpoznac...):

1) wunijne logo zywnosci ekologiczne;j,

2) numer identyfikacyjny jednostki certyfikujace;j,

3) oznaczenie miejsce pochodzenia.

Zgodnie z rozporzadzeniem Komisji Unii Europejskiej (nr 271/2010) z dnia 24 marca
2010 roku® ustanowiono zasady znakowania produktéw ekologicznych. Od dnia 1 lipca
2010 wprowadzono obowiazek umieszczania na etykietach ekologicznych certyfikowanych
produktow unijnego logotypu produkcji ekologicznej. Logo to mozna stosowac tylko
i wylacznie, jesli dany produkt zostal wytworzony zgodnie z wymogami zawartymi
Ww unijnym rozporzadzeniu. Logo produkcji ekologicznej tworzy 12 gwiazdek ukladajacych
si¢ w ksztatt liscia na zielonym tle. Jednak w wyjatkowych sytuacjach moze by¢ uzywany
réwniez symbol czarno-biaty; jesli zastosowanie wersji kolorowej jest niemozliwe.

W warunkach szerokiej dostgpnosci produktow zywnosciowych proces certyfikacji
jest z jednej strony elementem wyrdznienia tych produktow, z drugiej za$ dostarcza
bardziej precyzyjna informacj¢ dla konsumenta o jego wtasciwosciach. Ponadto, jest takze
swoista ochrona zapewniajaca zwrot kosztow w wytwarzaniu tych produktéw z uwagi na
dhuzy czas produkcji i wyzsze koszty w stosunku do produktéw konwencjonalnych. Jest to
mechanizm trwalego wypromowania, w tym przypadku europejskiego, produktu
ekologicznego.

* ROZPORZADZENIE KOMISJI (UE) NR 271/2010 z dnia 24 marca 2010 r. zmieniajace rozporzadzenie (WE)
nr 889/2008 ustanawiajace szczegotowe zasady wdrazania rozporzadzenia Rady (WE) nr 834/2007 w odniesieniu
do unijnego logo produkcji ekologicznej
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Czynniki wptywajace na jako$¢ zywnosci ekologicznej

Definicja jako$ci zywnosci nie jest jednoznacznie okreslona, poniewaz zagadnienie to
jest bardzo ztozone, a proby definiowania ulegaty zmianom na przestrzeni lat. Poczatkowo
byta ona klasyfikowana przede wszystkim ze wzgledu na swoja warto$¢ energetyczna.
Z uptywem lat i rozwojem nauki zaczgto zastanawia¢ si¢ nad parametrami mierzalnymi
takimi jak zawarto$¢ substancji szkodliwych dla zdrowia, czy tez wartosciami odzywczymi
(Kijowski, Sikora, 2003). Obecnie zauwaza si¢ wzrost zainteresowania podejSciem
holistycznym do zagadnien zwiazanych ze zdrowa zywnoscia, podejscie takie pozwala na
analiz¢ nie tylko parametrow, ktore sa bezposrednio zwiazane z samym procesem
spozywczym, ale takze wielu parametrow posrednich (Hallman, 2014).

Jakos$¢ produktow ekologicznych jest uwarunkowana licznymi czynnikami, gtownie
zwigzanymi z zastosowanymi metodami produkcji oraz czysto$ci miejsca hodowli i
uprawy. Waznym czynnikiem wplywajacym na przetworstwo produktow ekologicznych
jest mata ilo$¢ dodatkow sztucznych takich jak: $rodki stodzace, zapachowe i barwiace,
syntetyczne kwasy thuszczowe, oraz wigksza ilo§¢ zaré6wno mineratow jak i witamin
(Turkova, Jedrzejczak i in., 2017). Na jakos$¢ produktéow ekologicznych wpltywa wiele
czynnikoéw. Posrod, ktorych ogromne znaczenie majg czynniki abiotyczne. Gwarantem
wysokiej jakosci jest gleba, wody gruntowe i powierzchniowe, ktore spetniaja okreslone
parametry jakosciowe. Na rysunku 1 zostaty przedstawione czynniki, ktore maja kluczowy
wplyw na jakos$¢ ekologicznych produktow oraz surowcow.

Czynniki abiotyczne: Czynniki biotyczne
jakosé srodowiska (odmiany, rasy,
(powietrze, woda, wystepowanie

gleba, klimat) szkodnikéwichordb)

s N ﬂ ﬂ s ~
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Rys. 1. Czynniki wptywajace na jakos¢ ekologicznych surowcow i produktow
Fig. 1 Factors affecting the quality of organic raw materials and products

Zrodto: Ewelina Hellman, Zywno$é ekologiczna. Wydawnictwo SGGW, Warszawa 2014, s. 8.
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Na jakos¢ ekologicznych produktéw zywnosciowych wptywaja regulacje prawne,
ktore zawieraja okreslone zalecenia i wytyczne obejmujace m.in. technologie przetworstwa.
Duze znaczenie ma réwniez jako$¢ surowcoéw ekologicznych oraz wydajno$¢ systemow
certyfikacji 1 kontroli, ktére sa gwarantem zgodnos$ci procesu produkcji z wymaganiami.
Do innych czynnikéw mozna zaliczy¢ czynniki biotyczne (odmiany roslin, rasy zwierzat)
oraz regulacje prawne, zawierajace wytyczne co do produkcji zarowno zwierzgeej jak i
ro$linnej. Ksztattuja one caloksztalt warunkéw w jakich odbywa si¢ produkcja i sprzedaz
produktow ekologicznych.

Metodologia i wyniki badan

Badania zostaly przeprowadzone metoda ankietowa, z wykorzystaniem
kwestionariusza ankiety, a ich celem byla ocena zachowan konsumentéw na rynku
zywnosci ekologicznej oraz okreslenie ich preferencji. W ewaluacji wzigto pod uwage
czestotliwos¢ kupowania zdrowej zywnosci, miejsce jej nabywania oraz okres§lono kryteria,
ktorymi kieruja si¢ konsumenci podczas zakupdéw zywnosciowych. Badana populacja
obejmowata 211 o0so6b zréznicowanych pod wzgledem pici, wieku, wyksztatcenia oraz
sytuacji materialnej. Badanie przeprowadzono w maju 2018 roku (dobor losowy przy 95%
poziomie ufnosci, obliczenia wykonane dla poludniowej czgéci wojewodztwa lubuskiego).
Posrod ankietowanych kobiety stanowity wigkszos¢ (68%), megzczyzni to 32%. Ponad
potowa badanych (56%) to ludzie mlodzi, ktérzy sa petnoletni i nie przekroczyli 25 roku
zycia, osoby w grupie wiekowej 26-35 lat stanowity 32%, kolejne 8% to osoby w wieku
36-50 lat. Najmniej liczng grupg stanowity osoby po 50 roku zycia — 4%.

Wigkszos¢ respondentow (66,4%) deklaruje, ze kupuja ekologiczng zywno$¢ nie
rzadziej niz raz w miesiacu. Grupa konsumentow, ktora nigdy nie kupuje produktow
ekologicznych stanowi 12,3 %. Badani konsumenci poproszeni o wskazanie cech
kojarzacych im si¢ z zywnos$cia ekologiczna przede wszystkim wskazali na zdrowie, az
82,9% respondentéw powiedziato, ze to wlasnie zdrowie jest gtowna cecha ekologicznej
zywnosci. Na kolejnym miejscu znalazta si¢ wysoka cena (64,9%), ktora trzeba zaptacic za
certyfikowane produkty, co jednoznacznie pozycjonuje produkty ekologiczne w opinii
konsumentéw. 173 ankietowanych okreslito swoja sytuacj¢ materialna jako dobra i 30 jako
bardzo dobra. Tylko 8 z respondentéw uznalo, ze ich sytuacja finansowa jest zta. Jednak
wysoka cena nie odstrasza konsumentéw, poniewaz 66,4% kupuje zywnos¢ ekologiczna
przynajmniej raz w miesiagcu. Na kolejnym miejscu znalazla si¢ wysoka jakos¢
oferowanych produktow ekologicznych, na co zwrocito uwagg 93 badane osoby (44,1%).

Mniej kojarzace si¢ ze zdrowa zywnoscia cechy to troska o Srodowisko, moda oraz
trudna dostgpnos¢. Tylko 20,9% ankietowanych uwaza, ze zywno$¢ ekologiczna jest trudno
dostgpna. Zwiazane to jest ze wzrostem $§wiadomos$ci konsumentdéw i checia nabywania
zdrowej zywnoSci co przektada si¢ roéwniez na dostawcéw 1 sprzedawcow
proekologicznych produktow, ktorzy staraja si¢ zapewni¢ jak najlatwiejszy dostgp do
certyfikowanych produktow.
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20,9%

trudna dostgpnosé
wysoka jakos¢
troska o srodowisko

64,9%

wysoka cena

zdrowie 82,9%

moda

Rys.2. Cechy produktu kojarzace si¢ z zywnoscia ekologiczna
Fig. 2. Product features associate with organic food

Zrédto: badanie wiasne.

Najczestszymi miejscami zakupu zywnosci ekologicznej przez badanych konsumentow sa
supermarkety. Ponad potowa (53,6%) ankietowanych nabywa zdrowa zywno$¢ w marketach.
Spowodowane to jest tatwym dostgpem do sklepdw oraz mnogoscia produktéw oferowanych w
jednym miejscu. Wynika tez ze zmiany podejscia samych marketéw, ktore na stale
wprowadzity do swej oferty grupg produktow ekologicznych wyrozniajac je systemie sprzedazy
(czgsto wydzielona potka, odpowiednio oznakowana) Kupowanie zywnosci ekologicznej na
targowiskach deklaruje 34,4% badanych. 25,4% nabywa ja w wyspecjalizowanych sklepach,
gdzie na ogdt mamy tez lepsza dostepnos¢ do informacji o tych produktach. Pomimo rosnacej
tendencji zakupdéw przez Internet konsumenci niechgtnie nabywaja produkty ekologiczne w
sieci (zaledwie 11,5% respondentow).

sklepy osiedlowe

lokalni dostawcy 22,0%

Internet 11,5%

wyspecjalizowane sklepy
targowisko

supermarket 53,6%

Rys. 3. Miejsca nabywania zywnosci ekologicznej
Fig. 3. Places to buy organic food

Zrodlo: badanie wlasne.

Respondenci wskazali rowniez najistotniejsze cechy produktéw na jakie zwracaja
uwagg podczas zakupu, co przedstawiono na rysunku 5 (skala ocen od 1 do 5, gdzie 5 to
najwyzsza ocena). Za kluczowa i najistotniejsza ceche produktow zywnosciowych
ankietowani uznali jako$¢ produktu — 4,13 pkt. Kolejna pozycje zajmuje sktad produktu
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(3,89 pkt.) Na trzecim miejscu respondenci wskazuja ceng, przypisujac jej 3,27 pkt.
Pochodzenie produktu znalazto si¢ na czwartym miejscu (3,08 pkt.). Najnizej oceniona
zostata marka, do ktorej konsumenci nie przywiazuja duzej uwagi — 2,18 pkt.

cena

jakosé pochodzenie

Rys. 4. Najistotniejsze cechy produktu
Fig. 4. The most important features of the product

Zrodlo: badanie wlasne.

Rynek zywnosci ekologicznej ma zréznicowana ofert¢ handlowa, poczawszy od
produktow migsnych, po produkty zbozowe, warzywa i owoce, az po stodycze oraz inne
produkty pochodzace z hodowli i upraw ekologicznych. Respondenci, ktorzy deklaruja
nabywanie zdrowej zywno$ci poproszono o podanie grup zywnosciowych produktow
ekologicznych, ktore kupuja (Rys. 5)

cukier i stodycze 10,7%

produkty zbozowe 35,6%
produkty migsne
pieczywo

owoce

warzywa 62,4%

jaja

przetwory mleczne

Rys. 5. Grupy nabywanych produktow ekologicznych
Fig. 5. Groups of organic products purchased

Zrédto: badanie wiasne.

Najczesciej kupowane przez konsumentow produkty ekologiczne to warzywa (62,4%).
Na kolejnym miejscy znalazty si¢ jaja oraz owoce. Czwarte miejsce zajmuja produkty
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zbozowe (35,6%). Przetwory mleczne pieczywo i produkty migsne sa bardzo zblizone pod
wzgledem preferencji konsumentow co do zakupu. Najmniejszym powodzeniem cieszy si¢
cukier i stodycze — 10,7%.

Podsumowanie

Zainteresowanie konsumentow zywnosScia ckologiczna wpisuje si¢ w nowe trendy
postgpowania na rynku zywnosci. Termin zywno$ci ekologicznej obejmuje szeroka game
produktow charakteryzujacych si¢ wysoka jakoscia, metodami produkcji oraz czystoSci
miejsca uprawy 1 hodowli. Unijne regulacje prawne dotyczace ekologicznej zywnosci
precyzuja kryteria przyznawania znakéw jakosciowych oraz certyfikacji produktu i stanowia
podstawg dla ksztattowania korzys$ci ekonomicznych z produkcji zywnosci ekologicznej.

Produkty zywnosci ekologicznej kojarzone sa ze zmiang stylu zycia i ukierunkowaniem
na zdrowie i aktywno$¢. Z drugiej strony jest ona postrzegana jako zywno$¢ droga. Te dwie
cechy sprawiaja, iz jest ona adresowana do ograniczonej grupy konsumentow.

W ujeciu migdzynarodowym utrzymuje si¢ duze zréznicowanie w segmencie rynku
zywno$ciowego jakim sa produkty ekologiczne. Dysproporcje te dotycza zardéwno udziatu
tej zywnos$ci w tacznej konsumpcji jak i jej struktury spozycia. Nie inaczej jest w ujgciu
lokalnym. Z perspektywy rozwazanego rynku lokalnego nastapito wyrazne zwigkszenie
oferty i1 spozycia produktow, okreslanych mianem ekologicznych. Ich struktura jest,
przynajmniej czg$ciowo zdeterminowana lokalna struktura produkcji, co wynika z zakupow
od lokalnych dostawcow bezposrednio lub na targowisku. Rosnie natomiast znaczenie
oferty od duzych producentéw z uwagi na wzrost udziatu zakupéw w sieciach handlowych.
Stanowi to powazne zagrozenie dla lokalnych struktur produkcji zorientowanych na
ograniczone lokalizacyjnie rynki.

Na podstawie przeprowadzonych badan ankietowych i analizy danych statystycznych
mozna zauwazy¢, ze wspotczesny konsument jest §wiadomy tego co kupuje. Jakos¢ i sktad
produktu to najwazniejsze czynniki, ktore wptywaja na podejmowane przez nich decyzjg.
Konsumenci coraz czgséciej rezygnuja z konsumpcji zywno$ci tradycyjnej na korzysc
produktow ekologicznych.

)
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Abstract. The activity and efficiency of agricultural biogas plants are important issues in the field of
low-emission development in rural areas and in agribusiness. The essence of the problems concerns
mainly sustainable waste management in agricultural production. The main purpose of this study is to
analyze the volume of agricultural biogas production in Poland and the structure of consumption of
raw materials used for production of agricultural biogas. The analyses were carried out in the period
of 2011-2017. The paper also presents results of empirical research on the agricultural practices as
part of the subject area of the development of the agricultural biogas market in Poland. The aim of the
questionnaire surveys of agricultural holdings was to obtain information on the use of the biomass
from field crops and grasslands for energy purposes and the interest in the development of agricultural
production towards the cultivation of energy crops. The results of the analyses were presented in the
spatial arrangement of research.
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Introduction

Agricultural activity, understood as purposeful cultivation of plants and livestock
breeding for the purpose of obtaining certain goods for satisfying the social needs, has been
subjected to major changes in Poland in recent years. An important direction of changes is
an increase in the supply of goods from the agricultural sector for the use for energy
purposes. This applies both to changes in the structure of agricultural production (including
an increase in the area of rapeseed crops and energy crop plantations) as well as the use of
waste from the plant and animal production for energy purposes. Agriculture and rural
areas in Poland have a very large potential for the development of the bioenergy sector. An
important direction of the development of the market of renewable energy sources in rural
areas is the production of energy in agricultural biogas plants (Ingrao et al., 2019; Piwowar,
Dziku¢, Adamczyk, 2016; Appel, Ostermeyer-Wiethaup, Balmann, 2016; Bata, 2017,
Koztowski et al., 2018; Czekata, 2018). European Union's efforts aimed at increasing the
share of the energy produced from renewable energy sources are conducive to this
(Directive 2009/28/EC). A relatively quick increase in the production of energy obtained
from agricultural biogas plants has been recorded in recent years in Visegrad Group
countries (Chodkowska-Miszczuk, Kulla, Novotny, 2017; Piwowar, Olszanska, Rezny,

" Dr hab. inz., prof. UE, ul. Komandorska 118/120, 53-345 Wroctaw, e-mail: arkadiusz.piwowar@ue.wroc.pl,
https://orcid.org/0000-0001-5676-9431

2 Article funded by the National Science Centre from the funds for science within research project in the field of
basic research - Sonata No. 2016/21/D/HS4/00087, entitled "The state and prospects of the development of low-
carbon agriculture in Poland and the behaviour of agricultural producers."



Development of the Agricultural Biogas Market in Poland — Production Volume, Feedstocks... 89

2017). The development of the biogas market is particularly important in countries with a
relatively low energy self-sufficiency and security. The necessity of replacing fossil fuels
with renewable raw materials is also important in the investigated problem area. The
production of biogas in the European Union is the largest in Germany and Italy (Torrijos,
2016; D'Imporzano et al., 2018; Scarlat, Dallemand, Fahl, 2018). The largest share in the
structure of the energy obtained from renewable energy sources in the European Union is in
Germany (over 20% share) (Majewski, Sulewski, Was, 2016).

Agricultural biogas plant is an element of technical infrastructure more and more
frequently met in rural areas in Poland. From the technical point of view, an agricultural
biogas plant is an installation for the purposeful production of biogas, where bioproducts
from agriculture as well as forest biomass and waste from the food industry are used as the
substrate for the production. It is important from the economic and ecological point of view
that the substrates for the production of agricultural biogas include mainly residues from
crop production, livestock manure as well as residues or by-products from agricultural and
food processing. Thus, the biogas obtained in agricultural biogas plants in the process of
anaerobic digestion of biomass belongs to renewable energy sources. The use of the
residues from the agricultural and food industry as well as by-products of agriculture in
agricultural biogas plants contributes significantly to the protection of the natural
environment and plays an important role in it (Zain & Mohamed, 2018; Kuziemska et al.,
2014). As mentioned earlier, different substrates can be used in the production process.
Depending on the parameters of the substrate (dry matter content, rate of decomposition,
etc.), different production technologies are available (Cieslik et al., 2016; Plugge, 2017; Liu
et al., 2017). The basis for technical processes in the scope of agricultural biogas production
is provided by biochemical transformations.

Objective, methodology and sources of information

The main purpose of this study is to analyse the volume of agricultural biogas
production in Poland and the structure of consumption of raw materials used for production
of agricultural biogas. The analyses were carried out over the period of 2011-2017. The
basic source of information was the data obtained from the National Centre for Agricultural
Support. In addition, the paper presents results of the research on the agricultural practices
as part of the subject area of the development of the agricultural biogas market in Poland.
Selected results of a study conducted as part of a project financed from the grant of the
National Science Centre (NCN) were presented. The aim of this study was to identify the
opportunities for the development of low-carbon production in the Polish agriculture.
Empirical research among agricultural producers were conducted over the period from
November 2017 to March 2018 using a questionnaire method. The spatial extent of the
analyses conducted under the grant covered entire Poland, while the empirical research
among farmers was conducted in six randomly selected provinces. The selection was based
on a localizational research approach based on territorial units. Six provinces were drawn
for the research, one province from each of the macro-regions in Poland. Random selection
was also applied to districts in the selected provinces. In each province, 3 districts were
drawn and the questionnaire surveys were conducted in these districts. The questionnaire
surveys were carried out in cooperation with the Agricultural Advisory Centers based in the
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provinces drawn. The author conducted the surveys among 1101 agricultural holdings in
Poland, including:

- 180 farmers in Mazowieckie voivodship;

- 190 farmers in Opolskie voivodship;

- 183 farmers in Lubelskie voivodship;

- 180 farmers in Wielkopolskie voivodship;

- 188 farmers in Matopolskie voivodship;

- 180 farmers in Pomorskie voivodship.

The survey questionnaire concerned many aspects of the low-carbon development,
while in this study only a fragment of the research concerning agricultural biogas plants is
presented.

Agricultural biogas plants in Poland — location. parameters and raw
materials for production

The first biogas plant in Poland was launched on 9 June 2005 in the town of
Pawlowko. As of 1 January 2017, the number of plants entered into the Register’ of
agricultural biogas producers was 94 (Fig. 1).
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Fig. 1. The number of biogas producers and the number of plants in Poland in the period of 2011-2017

Source: own study based on data obtained from the National Centre for Agricultural Support.

The largest agricultural biogas producer in Poland is Poldanor S.A. company which
uses pig liquid manure as the main raw material in its biogas plants. The largest plant for
production of agricultural biogas belonging to this company is located in Pomorskie
province, in the commune of Koczata (the annual capacity of this plant is 9,200,000 m® of
agricultural biogas) (Piwowar, Dziku¢, 2013; Piwowar, 2014). In the period of 2011-2017,
the amount of agricultural biogas produced increased by 255.1 million m’, while the
amount of electricity generated from agricultural biogas in this period increased by 534.8
GWh (Fig. 2).

3 Pursuant to Art. 24, paragraph 1 of the Act of 20 February 2015 on renewable energy sources (Journal of Laws:
Dz.U. of 2017, item 1148, as amended), the authority responsible for keeping the register of agricultural biogas
producers is General Director of the National Centre for Agricultural Support. The authority keeping the register
of energy companies involved in the production of agricultural biogas was earlier the President of the Agricultural
Market Agency.



Development of the Agricultural Biogas Market in Poland — Production Volume, Feedstocks... 91

700 6083
600 52455
500 429.4
jgg fo Yo Yor A 355 O 2502 291’7
" 7 1743 206,2 ’
200 1124
100 366 73,4 73,2 > I I
i | | | |
2011 2012 2013 2014 2015 2016 2017

The amount of agricultural biogas produced [mIn m3]
B The amount of electricity generated from agricultural biogas [GWh]

Fig. 2. Production of agricultural biogas and electricity from agricultural biogas in Poland in the period of 2011-2017

Source: own study based on data obtained from the National Centre for Agricultural Support.

As it results from the data presented in Fig. 2, both the amount of agricultural biogas
produced and the amount of electricity generated from the agricultural biogas
systematically increased during the analyzed period. Very high rates of growth dynamics
were observed, the amount of agricultural biogas produced in Poland in 2011-2017
increased almost eight-fold (the rate of dynamics was 796%), while the amount of energy
increased over eight-fold (the rate of dynamics was 828%).

As of 31/12/2016, most plants producing agricultural biogas in Poland were located in
Zachodniopomorskie province (12 plants), Podlaskie and Warminsko-Mazurskie provinces
(10 plants in each), as well as in Pomorskie, Dolno$laskie and Wielkopolskie provinces (9
plants in each). In terms of the total installed capacity, it is worth noting that in addition to
the above mentioned provinces, also plants located in Lubelskie and Kujawsko-Pomorskie
provinces are characterized by a relatively high value.

The basic raw material for the production of biogas in agricultural biogas plants in
Poland is liquid manure. 266 thousand tons of liquid manure were used for production of
biomass in 2011, while 807 thousand tons of this raw material were used for this purpose in
2017. Despite the fact that liquid manure is the most important substrate for production of
biogas in agricultural biogas plants in Poland, its share in the structure of the total substrate
consumption decreased from 56.7% in 2011 to 21% in 2017. In the period of 20112012,
the second most important substrate for production of biogas in agricultural biogas plants
was maize silage (108.9 thousand tones and 241.6 thousand tones were consumed
respectively, which accounted for 23.2% and 26.3% in the structure of consumption). It is
worth noting that in the last of the analyzed years, a high consumption of maize silage
(472.2 thousand tones) did not translate into a high share in the structure of consumption (it
was only 12.4%). In the analyzed period, there took place a distinct increase in the volume
of raw materials, such as fruit and vegetable residues, distillers grains with solubles and
beet pulp, as well as in their share in the consumption structure. Other raw materials are
also used more and more frequently (the share of the category "other" in the structure of
consumption in 2017 was 18.9%). They include, inter alia, process sludge from agricultural
and food industry as well as waste from dairy industry. The literature of the subject often
emphasizes advantages of the use of the methane digestion process for purposes of rational
management of production waste from the food industry, including from dairy and distillers
companies (Michalska, Pazera, Bizukoj¢, 2013; Jasiulewicz, 2017) and fruit & vegetable
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processing plants (Szwarc et al., 2015). However it is worth emphasizing that sources of
substrates for production of agricultural biogas can also be sought in other branches of the
food industry, including meat industry.

Prospects for the development of the agricultural biogas market —
results of empirical studies

As mentioned above, one of the topics undertaken in empirical studies were
agricultural practices as part of the management of raw materials and waste from crop
production for non-food purposes. A relatively large percentage of the respondents (35.8%)
indicated that the aim of the activities performed as part of crop production is also
cultivation of plants for energy purposes. Declarations of the respondents in this matter in
the spatial arrangement of research are presented in Table 1.

Table 1. Declarations of respondents regarding the use of biomass from field crops and grasslands for energy
purposes

Yes No I do not know Non-response
Specification
[%]

Lubelskie voivodship 41.5 49.2 6.6 2.7
bialski district 55.0 41.7 1.7 1.7
lubartowski district 46.8 532 0.0 0.0
zamojski district 23.0 52.5 18.0 6.6

Matopolskie voivodship 20.2 61.7 11.7 6.4
gorlicki district 4.4 83.8 2.9 8.8
proszowicki district 30.0 533 15.0 1.7
tarnowski district 28.3 45.0 18.3 8.3

Mazowieckie voivodship 27.8 56.7 11.7 3.9
tosicki district 18.3 60.0 15.0 6.7
makowski district 46.7 41.7 10.0 1.7
zurominski district 18.3 68.3 10.0 33

Opolskie voivodship 42.6 40.0 15.3 2.1
kluczborski district 41.0 443 13.1 1.6
oleski district 522 36.2 8.7 2.9
opolski district 333 40.0 25.0 1.7

Pomorskie voivodship 40.0 43.9 11.7 4.4
gdanski district 55.0 30.0 6.7 8.3
kartuski district 11.7 60.0 28.3 0.0
sztumski district 533 41.7 0.0 5.0

Wielkopolskie voivodship 42.8 35.0 18.9 33
gnieznienski district 50.0 333 8.3 8.3
koninski district 35.0 45.0 20.0 0.0
migdzychodzki district 43.3 26.7 28.3 1.7

Total 35.8 47.8 12.6 3.8

Source: own study based on questionnaire surveys.
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According to the analyses, a high percentage of farmers declaring production of raw
materials for energy purposes was recorded in Wielkopolskie, Opolskie, Lubelskie and
Pomorskie provinces. For example, in Bialski district (Lubelskie province), half of the
surveyed farmers indicated that they allocated raw materials from field production and
permanent grasslands for this purpose. It is worth noting that some agricultural biogas
plants are operated in this district as well as in districts bordering with it (e.g. Parczewski
district). In turn, a low percentage of positive responses in this subject area was recorded
among farmers in Malopolskie province (especially in Gorlicki district) and in
Mazowieckie province (except for Makowski district). It is interesting that there was a high
percentage of farmers declaring a lack of knowledge in the investigated subject area. This
may be associated with a lack of knowledge about the final use of the products sold, e.g.
straw. Agricultural producers also indicated groups of plants®, the vegetative elements of
which were used for energy purposes (fig. 3).

e M careals
Pttt :’:’:‘:’0
i e

) &

cEEEEEE e corn
e
e T

T

bR
e

Hoilseed rape

S
R
ks

&
3
2

&

i

=

i

L

e
i

* potato
®other

)
5%
5

"
b

5

3
£
£
e
S

e
2

Fig. 3. Plant groups intended for energy purposes in the surveyed agricultural holdings

Source: own study based on questionnaire surveys.

The basic plants used for energy purposes in the surveyed agricultural holdings were
cereals. In this group, the respondents indicate post-harvest residues. The energy potential of
straw was indicated by farmers cultivating wheat, barley, triticale and rye. Waste agricultural
biomass in the form of poor quality hay is also used as feedstock in agricultural biogas plants.
In addition, some farmers indicated rye (whole-crop silage and grain meal) as substrate for
biogas production (especially in Wielkopolskie and Opole provinces). Maize is also among
plants extremely important in this subject area. Maize silage and straw are particularly
important for purposes of production of agricultural biogas. A small percentage of farmers
indicated rape (2% of respondents) and potatoes (1.3% of respondents). In turn, 6.6% of
respondents indicated other plants (including grasses from field crops, papilionaceous plants
and their mixtures with grasses, lichen from grasslands, and sugar beets).

Agricultural biogas in Poland is produced on a relatively small scale in relation to the
conditions and possibilities of obtaining raw materials. The low degree of utilization of the
opportunities to produce agricultural biogas results, inter alia, from a low efficiency of the
system for supporting this activity at the level of agricultural holdings. The profitability can
be improved not only through investment support at the stage of implementing a project of

4 . Lo . .
Farmers answered the questions concerning, inter alia, the management of waste from crop production.
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building and commissioning a production plant, but also through higher sales prices of
energy. Agricultural biogas plants, in particular micro-plants, are characterized currently by
a low profitability (Gotasa, 2014; Sulewski et al., 2016).

Lignocellulosic plants are essential for the development of the plant-based biofuel
market. In the questionnaire there was a question whether in favorable price conditions the
farmer would like to cultivate energy crops (such as energy willow and Virginia mallow)
for the needs of biomass-fired boilers or biogas plants. Answers to this question are
presented in Table 2.

Table 2. Declarations of the respondents regarding the willingness to cultivate energy crops in favorable economic
conditions

. . Yes No I do not know Non-response
Specification
[%]

Lubelskie voivodship 14.8 78.1 5.5 1.6
bialski district 13.3 78.3 5.0 33
lubartowski district 19.4 80.6 0.0 0.0
zamojski district 11.5 75.4 11.5 1.6

Matopolskie voivodship 7.4 78.7 7.4 6.4
gorlicki district 44 85.3 1.5 8.8
proszowicki district 8.3 81.7 6.7 33
tarnowski district 10.0 68.3 15.0 6.7

Mazowieckie voivodship 8.3 83.3 6.7 1.7
tosicki district 10.0 83.3 33 33
makowski district 33 85.0 10.0 1.7
zurominski district 11.7 81.7 6.7 0.0

Opolskie voivodship 3.7 85.8 10.5 0.0
kluczborski district 49 78.7 16.4 0.0
oleski district 0.0 89.9 10.1 0.0
opolski district 6.7 88.3 5.0 0.0

Pomorskie voivodship 8.3 76.7 13.9 1.1
gdanski district 33 88.3 5.0 33
kartuski district 6.7 63.3 30.0 0.0
sztumski district 15.0 78.3 6.7 0.0

Wielkopolskie voivodship 14.4 74.4 10.6 0.6
gnieznienski district 10.0 80.0 10.0 0.0
koninski district 233 71.7 5.0 0.0
migdzychodzki district 10.0 71.7 16.7 1.7

Total 9.4 79.6 9.1 1.9

Source: own study based on questionnaire surveys.

As it appears from the analyses, farmers declared a low level of interest in cultivation
of energy crops — even in favorable economic conditions. In total, 9.4% of the respondents
declared that they wanted to grow such plants. In the spatial arrangement of research, the
highest percentage of positive responses was recorded in Lubelskie province (14.8% of
respondents) and in Wielkopolskie province (14.4% of respondents). For comparison, in
Opolskie province, only 3.7% of the respondents declared their interest in cultivation of
energy crops in favorable economic conditions.
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Summary

Agricultural biogas plants constitute an area of special importance in the agribusiness.
In this area, alternative production is combined with a possibility of additional income for
farmers and limitation of the negative impact on the natural environment. Agricultural
biogas plants can be treated as an important form of progress in the agribusiness.
Continuation of the technological and technical evolution based on a closed cycle of the
circulation of organic components. Agricultural biogas plants help reducing the emissions
of greenhouse gases generated by agriculture and the agri-food industry. Despite the
development of the market of agricultural biogas plants in Poland in the period of 2011—
2017, the number of plants producing agricultural biogas and the scale of their operation are
still relatively low as compared with the production potential. However it is worth
emphasizing that in the structure of consumption of substrates for production of agricultural
biogas in Poland there is a significant increase in the share of residues from the industrial
processing of agricultural raw materials in the agri-food industry. An analysis of the
secondary data and the questionnaire survey data showed that the agricultural biogas
market in Poland was strongly differentiated between regions, both in terms of the number
of plants and raw materials used for production.

Agricultural activity, like any other economic activity, may have a negative impact on
the environment. From the viewpoint of the development of low-carbon agricultural
economy it is important to reduce this adverse impact and to minimize undesirable effects.
Greenhouse gas emissions are among the most serious environmental threats resulting from
the agricultural activity. One of main problems in the aspect of environmental protection is
intensive animal production which results in generation of large amounts of feces, while the
possibilities of their "green" utilization are limited. In view of the above, the development
of agricultural biogas plants, in which the feedstock (e.g. liquid manure) is transformed into
bioenergy, is of particular importance. The biomass from field crops and grasslands can
also be used in agricultural biogas plants. The questionnaire surveys show that the highest
percentage of farmers declaring the allocation of plant feedstock for the needs of
agricultural biogas plants was in Wielkopolskie, Opolskie, Lubelskic and Pomorskie
provinces. At the same time, the number of farmers interested in cultivation of energy
crops, even in economic conditions favorable for this type of crop production, was low.
This may result from the need to purchase appropriated technical equipment for the
cultivation and nurturing, as well as from the problems in the scope of the biomass
transport and storage logistics. Knowledge about energy crops technology is also necessary,
which causes an increase in the educational needs of farmers in this subject area.
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Financing Enterprises in the Visegrad Group Countries

Synopsis. W artykule podjgto problematyke finansowania przedsigbiorstw w  krajach Grupy
Wyszehradzkiej, w latach 1995-2015. W analizach wykorzystano dane Zrédlowe pochodzace
z rachunkow narodowych. Na podstawie przeprowadzonych badan zaobserwowano wzrost poziomu
samofinansowania w przedsigbiorstwach czeskich, wegierskich, polskich i stowackich. Zauwazono
takze spadek wartosci zaciagnigtych netto zobowiazan. Wsrdd przyczyn wskazano na wysoki poziom
w sektorze przedsigbiorstw oszczgdnosci brutto oraz spadek wartosci naktadéw brutto na $rodki
trwale. Podstawowym zrédlem finansowania zewngtrznego byly trzy kategorie instrumentéw
finansowych, a mianowicie: kredyty i pozyczki, udziaty kapitatowe, pozostate kwoty do otrzymania /
zaptacenia. We wnioskach podkreslono, iz pomimo spadku poziomu finansowania zewngtrznego nie
nastapily znaczace zmiany w jego strukturze.

Stowa kluczowe: przedsigbiorstwo, finansowanie, analiza porownawcza, rachunki narodowe

Abstract. The article addresses the issue of financing enterprises in the Visegrad Group countries in
the years 1995-2015. The analyzes used source data derived from national accounts. On the basis of
the conducted research, an increase in the self-financing level was observed in Czech, Hungarian,
Polish and Slovak enterprises. A decrease in the value of net liabilities incurred was also noted.
Among the reasons, a high level of gross savings in the enterprise sector and a decline in the gross
fixed capital formation was indicated. The main source of external funding were three categories of
financial instruments, namely loans, equity, other accounts receivable / payable. The conclusions
emphasized that despite the decrease in the level of external financing, there were no significant
changes in its structure.

Key words: enterprise, financing, comparative analysis, national accounts

JEL Classification: D25, F65, G32, M20

Wprowadzenie

Problematyka finansowania przedsigbiorstw jest niezwykle istotna. Dostgpnosé
i r6znorodno$¢ zrédel finansowania jest warunkiem stabilnego rozwoju poszczegélnych
przedsigbiorstw, a w efekcie calej gospodarki. Zmiany jakie zachodza w zewngtrznym
srodowisku przedsigbiorstw, dotyczace postepujacych proceséw integracyjnych w obszarze
finanséw 1 produkcji, w globalnej przestrzeni, sktaniaja do podjecia badan majacych na
celu oceng wpltywu tych zmian na sektor przedsigbiorstw. W szczegodlnej sytuacji znalazty
si¢ obecnie przedsigbiorstwa w krajach Grupy Wyszehradzkiej. Z jednej strony struktury
tych gospodarek sa bardzo zblizone, a historyczno-gospodarcze uwarunkowania rozwoju
podobne. Z drugiej, gospodarki te sa Scisle powiazane, czy to w ujeciu handlowym, czy tez
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wlasno$ciowym, z przedsigbiorstwami wiodacych gospodarek Unii Europejskiej (UE).
Stopien tych powiazan ro$nie wraz ze wstapieniem krajow Grupy Wyszehradzkiej do UE.
Warto wigc zada¢ pytanie o zmiany jakie zaszly w ostatnich dwoch dekadach w
finansowaniu przedsigbiorstw czeskich, wegierskich, polskich i stowackich. Warto tez
zastanowi¢ si¢ nad tym, czy zmiany te w podobnym stopniu wywarly wptyw na wzorce
finansowania przedsigbiorstw w Czechach, na Wegrzech, w Polsce i Stowacji. Celem
opracowania jest jednak nie tylko identyfikacja struktury finansowania przedsigbiorstw w
krajach Grupy Wyszehradzkiej, ale rowniez poznanie uwarunkowan zmian w finansowaniu
sektora przedsigbiorstw. Na tym tle istotnym bedzie identyfikacja réznic i podobienstw
w finansowaniu przedsigbiorstw czeskich, wegierskich, polskich i stowackich.

Zrédta danych statystycznych wykorzystanych w badaniu

Dane wykorzystywane w analizach zostaly pozyskane z rachunkéw narodowych,
a doktadnie z rachunku kapitalowego 1 rachunku finansowego sektora przedsigbiorstw
niefinansowych. Rachunki narodowe pozwalaja na pelna porownywalnos¢ sektora
przedsigbiorstw niefinansowych gospodarek krajow zobowiazanych do stosowania
Europejskiego Systemu Rachunkéw (ESA 2010). ESA 2010 jest migdzynarodowym
standardem metodologicznym i rachunkowym. (Rozporzadzenie Parlamentu Europejskiego
i Rady (UE) NR 549/2013 z dnia 21 maja 2013 r., s. 33, 1.01). Zgodnie z tym standardem
»Sektor przedsigbiorstw niefinansowych (S.11) obejmuje samodzielne jednostki
instytucjonalne posiadajace osobowos¢ prawna i bgdace producentami rynkowymi, ktérych
podstawowa dziatalnoscia jest produkcja wyrobdéw i ustug niefinansowych. Do sektora
przedsigbiorstw  niefinansowych naleza takze niefinansowe jednostki  typu
przedsigbiorstwo”. (Rozporzadzenie Parlamentu Europejskiego i Rady (UE) NR 549/2013
z dnia 21 maja 2013 r., s. 65, 2.45). Rachunek kapitatowy i rachunek finansowy sa czgécia
rachunkow akumulacji. Rachunki akumulacji dotycza przeptywow. Na rachunkach
akumulacji rejestruje si¢ wszelakie uwarunkowania zmian dotyczacych aktywow
izobowigzan jednostek instytucjonalnych, a takze zmiany ich warto$ci netto
(Rozporzadzenie Parlamentu Europejskiego i Rady (UE) NR 549/2013 z dnia 21 maja
2013 r., s. 259, 8.44).

Rachunek kapitalowy rejestruje nabycie skorygowane o rozdysponowanie aktywow
o charakterze niefinansowym, ktore zostalo dokonane przez jednostki instytucjonalne
bedace rezydentami (tabela 1). Rachunek ten mierzy takze zmiang wartosci netto (brutto
jezeli uwzglednimy amortyzacje $rodkow trwatych), ktéra wynika z oszczednoSci, jak i
transferow kapitalowych (Rozporzadzenie Parlamentu Europejskiego i Rady (UE) NR
549/2013 z dnia 21 maja 2013 r., s. 259, 8.46). Rachunek kapitalowy pozwala na okreslenie
zakresu, w jakim roznica pomigdzy nabyciem a rozdysponowaniem aktywow o charakterze
niefinansowym byta sfinansowana z oszczgdno$ci, a takze transferow kapitatlowych.
Rachunek ten ukazuje albo wierzytelnosci netto, ktore odpowiadaja kwocie jaka dostgpna
jest danej jednostce, czy tez sektorowi instytucjonalnemu na cele finansowania innych
jednostek lub sektorow instytucjonalnych, albo zadluzenie netto, ktére odpowiada kwocie,
jaka dana jednostka, czy tez sektor instytucjonalny musi pozyczy¢ od innych jednostek lub
sektorow instytucjonalnych (Rozporzadzenie Parlamentu Europejskiego i Rady (UE) NR
549/2013 z dnia 21 maja 2013 r., s. 259, 8.47). Innymi stowy rachunek kapitalowy
identyfikuje inwestycje w aktywa niefinansowe i1 fundusze, z ktorych inwestycje te mozna
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sfinansowa¢ (4.1.). Fundusze pochodza z oszczedno$ci brutto (zroédlo wewngtrzne),
transferow kapitalowych netto (otrzymane pomniejszone o zaptacone), zadtuzenia netto (-)
(4.2). Inwestycje w aktywa niefinansowe obejmuja akumulacje brutto oraz nabycie
pomniejszone o rozdysponowanie aktywow nieprodukowanych (United Nations, 2003, s.
52,4.3).

Tabela 1. Schemat rachunku kapitatowego

Table 1. Scheme of the capital account

Rozchody Przychody
Naktady brutto na srodki trwate Oszczgdnosci brutto
Przyrost rzeczowych srodkow obrotowych Transfery kapitalowe do otrzymania (+)

Nabycie pomniejszone o rozdysponowanie aktywow o | Transfery kapitatowe do zaptacenia (-)
wyjatkowej warto$ci

Nabycie pomniejszone o rozdysponowanie aktywow | Zmiany wartosci brutto z tytulu oszczednosci i
nieprodukowanych transferow kapitalowych

Wierzytelno$ci netto (+)/zadtuzenie netto (-)

Zrodto: GUS (Glowny Urzad Statystyczny), Zeszyty metodyczne. System rachunkéw narodowych (SRN). Tom 1.
GUS, Warszawa, luty 1996, s. 95; ROZPORZADZENIE PARLAMENTU EUROPEJSKIEGO I RADY (UE) NR
549/2013 z dnia 21 maja 2013 r. w sprawie europejskiego systemu rachunkoéw narodowych i regionalnych w Unii
Europejskiej, Dziennik Urzgdowy Unii Europejskiej L 174/1, s. 597-598.

Rachunek finansowy natomiast rejestruje zmiany, jakie zaszly w aktywach
finansowych i zobowiazaniach, ktére sktadaja si¢ na wierzytelnosci lub zadluzenie netto
(tabela 2). Rejestracja odbywa si¢ wedlug rodzaju instrumentu finansowego
(Rozporzadzenie Parlamentu Europejskiego i Rady (UE) NR 549/2013 z dnia 21 maja 2013
1., s. 259).

Tabela 2. Schemat rachunku finansowego

Table 2. Scheme of the financial account

) Zmiana zobowiazan i warto$ci netto
Zmiana aktywow ) ) )
Wierzytelnosci netto (+)/zadtuzenie netto (-)
Nabycie netto aktywow finansowych Zaciagniecie netto zobowiazan
Gotowka i depozyty Gotowka i depozyty
Dtuzne papiery wartosciowe Dtuzne papiery warto$ciowe
Kredyty i pozyczki Kredyty i pozyczki
Udziaty kapitatowe i udziaty w funduszach Udziaty kapitatowe i udziaty w funduszach
inwestycyjnych inwestycyjnych
Systemy ubezpieczeniowe, emerytalno-rentowe i Systemy ubezpieczeniowe, emerytalno-rentowe i
standaryzowanych gwarancji standaryzowanych gwarancji
Instrumenty pochodne i opcje na akcje dla Instrumenty pochodne i opcje na akcje dla
pracownikow pracownikow
Pozostate kwoty do otrzymania/zaptacenia Pozostate kwoty do otrzymania/zaptacenia

Zrodto: GUS (Gtowny Urzad Statystyczny), Zeszyty metodyczne. System rachunkow narodowych (SRN). Tom 1.
GUS, Warszawa, luty 1996, s. 97; ROZPORZADZENIE PARLAMENTU EUROPEJSKIEGO I RADY (UE) NR
549/2013 z dnia 21 maja 2013 r. w sprawie europejskiego systemu rachunkéw narodowych i regionalnych w Unii
Europejskiej, Dziennik Urzgdowy Unii Europejskiej L 174/1, s. 598-599.
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Rachunek finansowy identyfikuje wigc "inwestycje" w instrumenty finansowe,
zadtuzenie iformy zadtluzenia, a takze wyprowadza wierzytelnosci netto (+)/zadluzenia
netto (-) (5.1.). Rachunek finansowy pokazuje wigc (a) jak powstaje zadtuzenie netto, czy
to poprzez zaciaganie zobowiazan, czy tez zmniejszanie aktywow finansowych oraz za
pomoca jakich instrumentéw finansowych, lub (b) jak powstaja wierzytelnosci netto, czy to
poprzez nabycie aktywow finansowych, czy tez zmniejszenie zobowigzan oraz za pomoca
jakich instrumentéw (United Nations, 2003, s. 55, 5.3). W rachunku finansowym aktywa
finansowe sa rejestrowane po lewej stronie, a zobowiazania finansowe po prawej stronie.
Wierzytelnosci netto (+) / zadluzenie netto (-) jest rowne sumie aktywow finansowych
pomniejszonych o sumg¢ zobowigzan. Wierzytelnosci netto (+) / zadluzenie netto (-)
z rachunku finansowego musza by¢ rowne kwocie wierzytelnosci netto (+) / zadluzeniu
netto (-) wykazanej w rachunku kapitalowym (United Nations, 2003, s. 92, 11.20).
Wierzytelnosci netto lub zadluzenie netto powinny wigc odpowiadaé nadwyzce finansowe;j
lub deficytowi finansowemu, ktdére bilansuja rachunek kapitatowy. Z tego tez wzgledu
rachunek finansowy nie ma pozycji bilansujacej (Rozporzadzenie Parlamentu
Europejskiego i Rady (UE) nr 549/2013 z dnia 21 maja 2013 r., s. 259, 8.50).

Saldo wierzytelnosci i zadluzenia w przedsiebiorstwach
niefinansowych

Jak juz wspomniano, saldo wierzytelnosci i zadtluzenia jest pozycja, ktéra bilansuje
rachunek kapitalowy. Wierzytelnosci netto to ilo§¢ $rodkéw finansowych udostepniana
przez dany sektor pozostaltym sektorom instytucjonalnym. Zadluzenie netto natomiast to
ilo$¢ srodkow finansowych jakie dany sektor instytucjonalny pozyskuje od innych
sektorow. W sektorze przedsigbiorstw saldo to przyjmuje z reguly warto$¢ ujemna.
Powstaje wige zadluzenie netto (GUS, 1996, s. 95). Regula ta znajduje potwierdzenie w
przypadku czeskich przedsigbiorstw niefinansowych. W kazdym roku okresu 1995-2017
(oprocz 2009 roku — 0,2% PKB) w czeskim sektorze przedsigbiorstw odnotowano
zadluzenie netto, ktore ksztaltowato si¢ w przedziale od -0,4% PKB do -8,5% PKB (rys. 1).
Oznacza to, iz czeskie przedsigbiorstwa niefinansowe zmuszone byly pozycza¢ $rodki
finansowe od innych sektoréw instytucjonalnych (GUS, 2000, s. 294). W przypadku
natomiast polskiego i wegierskiego sektora przedsigbiorstw wyodrgbni¢ mozna dwa okresy.
W pierwszym odnotowano zadtuzenie netto, w drugim wierzytelnosci netto. W polskich
przedsigbiorstwach niefinansowych zadtuzenie netto wystapito w latach 1995-2002 oraz
w 2007 roku (wartosci te ksztaltowaty si¢ od -0,7% PKB do -7,4% PKB), w wegierskich
w latach 1995-2008 (przedziat od -0,1% PKB do -7,1% PKB), oprocz 2002 roku (2,0%
PKB). W pozostalych latach zanotowano wierzytelnosci netto, ktoére odpowiadaja kwocie
dostepnej sektorowi na cele finansowania pozostatych sektorow instytucjonalnych (GUS,
2000, s. 294). W Polsce wierzytelnosci netto ksztattowaty si¢ w przedziale od 1,0% PKB do
7,4% PKB, na Wegrzech od 3,0% PKB do 5,9% PKB. Jezeli chodzi o slowackie
przedsigbiorstwa niefinansowe, to zadtuzenie netto wystapito w okresie 1996-1998, 2001-
2008, a takze w 2011 roku (przedziat -0,7% PKB do -8,9% PKB), w pozostatych latach
odnotowano wierzytelnosci netto (przedziat od 0,5% PKB do 7,9% PKB).
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Rys. 1. Saldo wierzytelno$ci i zadluzenia w przedsigbiorstwach niefinansowych w okresie 1995-2017 (% PKB,
transakcje niefinansowe)

Fig. 1. Net lending (+) /net borrowing (-) in non-financial corporations in the period 1995-2017 (% of GDP, non-
financial transactions)

Zrodto: Eurostat: European sector accounts, https://ec.europa.cu/eurostat/web/sector-accounts/data/database
(dostegp: 06.09.2018 r.)

Tabela 3. Saldo wierzytelnosci i zadtuzenia w przedsigbiorstwach niefinansowych w latach 1995-2015 (% PKB,
srednia okresu, transakcje niefinansowe)

Table 3. Net lending (+) /net borrowing (-) in non-financial corporations in the years 1995-2015 (% of GDP,
period average, non-financial transactions)

Kraj 1995-1997  1998-2000  2001-2003  2004-2006  2007-2009  2010-2012  2013-2015
Czechy -7,8 -3.9 -3,3 -3,1 -2,9 -1,8 -0,8
Wegry 5,1 -6,7 -0,8 -1,8 0,5 42 49
Polska -4,7 7,1 -1,5 2,5 23 53 6,8
Stowacja -53 0,3 2.5 -3,7 0,0 2,1 33

Zrodto: Eurostat: European sector accounts, https://ec.europa.eu/eurostat/web/sector-accounts/data/database
(dostgp: 06.09.2018 r.).

Kluczowe znaczenie dla takiego uksztaltowania si¢ salda wierzytelnosci i zadluzenia
w przedsigbiorstwach niefinansowych mialy oszczednosci brutto, naktady brutto na srodki
trwate i dotacje na inwestycje.

Oszczednosci przyjmowaé moga zarowno warto$¢ dodatnia, jak 1 ujemna. Przyjecie
przez kategori¢ ta wartosci dodatniej oznacza niewydatkowany dochdd przeznaczany na
nabycie aktywow lub na sptat¢ zobowiazan. Jezeli natomiast oszczednosci przyjmuja wartos¢
ujemna to cze$¢ aktywow ulega likwidacji lub czg$¢ zobowiazan narasta (GUS, 2000, s. 292).

W latach 1995-2015 niewydatkowany dochéd w postaci oszczgdnosci brutto
utrzymywal si¢ na wysokim poziomie w przedsigbiorstwach niefinansowych w Czechach
i Stowacji — odpowiednio w przedziale od 13,6% PKB do 15% PKB, oraz 14,5% PKB do
16,0% PKB (tabela 4). W przypadku natomiast wegierskiego i1 polskiego sektora
przedsigbiorstw, w analizowanym okresie, poziom oszczednosci brutto wzrdst znaczaco —
odpowiednio z 8,4% PKB do 16,4% PKB, oraz z 8,1% PKB do 16,5% PKB. Trzeba
zaznaczy¢, iz w latach 1995-2003 dochod do dyspozycji przedsigbiorstw wegierskich
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1 polskich ksztattowat si¢ znacznie ponizej dochodu przedsigbiorstw czeskich i stowackich.
Wartosci te wyrownaty si¢ w kolejnych latach.

Tabela 4. Przedsigbiorstwa niefinansowe — poziom oszczgdnos$ci brutto, naktadow brutto na srodki trwate, dotacji
na inwestycje, samofinansowania (transakcje niefinansowe)

Table 4. Non-financial corporations — level of gross savings, gross fixed capital formation, investment grants, self-
financing (non-financial transactions)

Kraj 1995-1997  1998-2000  2001-2003  2004-2006  2007-2009  2010-2012  2013-2015

Oszczegdnoscei brutto (% PKB, $rednia roczna)

Czechy 13,6 14,5 15,0 14,3 14,6 13,7 14,4
Wegry 8.4 10,5 12,2 13,1 13,2 15,5 16,4
Polska 8,1 8,6 8,9 13,0 13,9 15,3 16,5
Stowacja 14,5 15,2 15,7 14,9 15,9 15,8 16,0
Naktady brutto na $rodki trwate (% PKB, $rednia roczna)
Czechy 22,2 19,9 18,3 17,2 17,1 16,1 16,1
Wegry 13,4 16,0 13,7 13,5 14,0 12,5 12,9
Polska 11,7 15,2 10,6 10,0 11,4 9,6 10,2
Stowacja 21,2 20,9 18,3 17,4 15,6 13,8 12,5
Poziom samofinansowania = (OszczgdnoS$ci brutto/Naktady brutto na $rodki trwate) * 100
Czechy 61,4 72,7 81,8 82,9 85,5 85,5 89,5
Wegry 62,6 65,5 89,4 96,7 93,9 123,7 127,4
Polska 69,5 56,5 84,2 129,5 121,8 159,6 162,5
Stowacja 68,4 72,7 85,6 86,0 102,1 114,4 128,1
Dotacje na inwestycje (% PKB, $rednia roczna)
Czechy 1,1 0,5 0,7 0,5 0,5 0,7 0,9
Wegry 12 1,5 1,2 0,9 1,0 12 1,8
Polska 0,1 0,1 0,1 0,6 0,7 0,7 1,1
Stowacja 0,9 0,4 0,4 0,7 0,9 0,9 0,5

Zrédto: Eurostat: European sector accounts, https:/ec.europa.cu/eurostat/web/sector-accounts/data/database
(dostep: 06.09.2018 r.).

Naktady brutto na $rodki trwale obejmuja nabycie aktywow trwatych pomniejszone
o ich rozdysponowanie. Sa to m.in. naktady na rzeczowe s$rodki trwate oraz naktady na
warto$ci niematerialne i prawne (GUS, 1997, s. 134). Wartos¢ nakladéw brutto na $rodki
trwate spadta we wszystkich analizowanych krajach. Okres szczytowy odnotowano w
koncu lat 90-tych ubieglego wieku. W czeskim sektorze przedsigbiorstw warto§¢ naktadow
brutto na $rodki trwale spadta z 22,2% PKB ($rednia z lat 1995-1997) do 16,1% PKB
($rednia z lat 2013-2015), w wegierskim z 16,0% PKB ($rednia z lat 1998-2000) do 12,9%
PKB ($rednia z lat 2013-2015), w polskim z 15,2% PKB ($rednia z lat 1998-2000) do
10,2% PKB ($rednia z lat 2013-2015), w stowackim z 21,2% PKB ($rednia z lat 1995-
1997) do 12,5% PKB ($rednia z lat 2013-2015). Warto w tym miejscu zaznaczy¢, iz w
polskich przedsigbiorstwach niefinansowych warto$¢ naktadéow na S$rodki trwate
uksztaltowata sig¢ na najnizszym poziomie wsrod analizowanych krajow.
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W efekcie wysokiego poziomu oszczedno$ci brutto (przedsigbiorstwa czeskie
i stowackie), czy tez wzrostu tego poziomu (przedsigbiorstwa wegierskie 1 polskie) oraz
spadku wartosci naktadow brutto na $rodki trwate nastapil wzrost poziomu
samofinansowania w sektorze przedsigbiorstw analizowanych krajow (tabela 4). W
czeskich przedsigbiorstwach niefinansowych z 61,4% do 89,5%, w wegierskich z 62,6% do
127,4%, w polskich z 69,5% do 162,5%, w stowackich z 68,4% do 128,1%. Wskaznik
samofinansowania mierzy udziat oszczgdnosci brutto w naktadach brutto na srodki trwate.

Kolejna kategoria, ktéra miata wplyw na ksztaltowanie si¢ salda wierzytelnosci
i zadluzenia w przedsigbiorstwach niefinansowych byly dotacje na inwestycje. Obejmuja
one transfery kapitalowe, pieniezne i w naturze, dokonywane na rzecz sektora
przedsigbiorstw w celu sfinansowania nabycia $rodkow trwatych (w catosci lub czg$ci)
(GUS, 1997, s. 143). Dotacje na inwestycje we wszystkich latach analizowanego okresu
odegraty znaczaca rol¢ w finansowaniu dziatalno$ci rozwojowej przedsigbiorstw czeskich,
wegierskich 1 stowackich. W przypadku polskiego sektora przedsigbiorstw do czasu
wstapienia Polski do Unii Europejskiej dotacje na inwestycje uksztaltowaty si¢ na niskim
poziomie tj. 0,1% PKB rocznie. Nastgpnie wzrosty z 0,6% PKB ($rednia z lat 2004-2006)
do 1,1% PKB ($rednia z lat 2013-2015).

Zrédia finansowania

W wyniku wzrostu poziomu oszczgdnosci brutto, jak miato to miejsce w przypadku
przedsigbiorstw polskich i wegierskich, czy tez utrzymywania si¢ oszczg¢dnosci brutto na
wysokim poziomie, co miato miejsce w przedsigbiorstwach czeskich i stlowackich oraz
spadku naktadow brutto na $rodki trwate, spadlo tez zapotrzebowanie na $rodki finansowe
pozyskiwane z innych sektorow instytucjonalnych. Warto$§¢ zaciagnigtych netto
zobowiazan w przedsigbiorstwach niefinansowych w latach 1995-2017 pozostaje w
trendzie spadkowym we wszystkich analizowanych krajach (rys. 2). Pod koniec lat 90-tych
ubieglego wieku przyrosty zobowiazan finansowych czgsto przekraczaly 20% PKB
analizowanych krajow. Po roku 2011 wartosci te spadty ponizej 10% PKB.

Warto wigc w tym miejscu zadaé sobie pytanie — czy w wyniku spadku
zapotrzebowania na zewngtrzne zrodta finansowania zmienita sig tez jego struktura?

W calym analizowanym okresie podstawowym zrodtem finansowania zewngtrznego
byly trzy kategorie instrumentdw finansowych. Sa to: kredyty i pozyczki, udziaty
kapitatowe, pozostate kwoty do otrzymania / zaptacenia (tabela 5).

W analizowanym okresie przyrosty zobowiazan finansowych z tytutu kredytow
i pozyczek w poszczegolnych krajach ksztattowaty sig na roznym poziomie. W latach 1995
do 2009 znaczace przyrosty odnotowano w wegierskim sektorze przedsigbiorstw oraz
polskim sektorze przedsigbiorstw. W przedsigbiorstwach wegierskich ksztaltowaty si¢ one
w przedziale od 6,3% PKB do 9,7% PKB, w przedsigbiorstwach polskich od 1,3% PKB do
4,7% PKB. Po roku 2009 wartos$ci te znaczaco spadly. W znacznie wigkszym stopniu
jednak w przypadku Wegier niz Polski. W czeskim i stowackim sektorze przedsigbiorstw
znaczace przyrosty zobowiazan z tytutu kredytow i pozyczek odnotowano w latach 1995 do
1997, odpowiednio 9,8% PKB, 6,7% PKB. W pozostalym okresie wartosci te ksztattowaty
si¢ migdzy -0,8% PKB, a 2,5% PKB (przedsigbiorstwa czeskie) oraz migdzy -0,7% PKB, a
2,9% PKB (przedsigbiorstwa stowackie). W Czechach, na Wegrzech i w Polsce,
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w przeciwienstwie do Stowacji, znacznie wigksze przyrosty zobowiazan odnotowano
z tytulu dtugoterminowych kredytow i pozyczek niz krotkoterminowych.
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Rys. 2. Zaciagnigcie netto zobowiazan w przedsigbiorstwach niefinansowych w latach 1995-2017 (% PKB,
transakcje finansowe)

Fig. 2. Net incurrence of liabilities in non-financial corporations in the years 1995-2017 (% of GDP, financial
transactions)

Zrédto: Eurostat: European sector accounts, https://ec.europa.eu/eurostat/web/sector-accounts/data/database
(dostgp: 06.09.2018 r.).

W okresie 1995-2015 najwigksze przyrosty z tytutu udzialow kapitatowych odnotowano
w wegierskim sektorze przedsigbiorstw. Ksztattowaty si¢ one migdzy 0,6% PKB a 7,8%
PKB. W przedsigbiorstwach czeskich, polskich i stowackich znaczace przyrosty udzialow
kapitatowych wystapity w latach 1995 do 2009. W czeskim sektorze przedsigbiorstw wartosci
te ksztattowaly si¢ w przedziale 2,8% PKB do 5,3% PKB, w polskim od 3,0% PKB do 4,1%
PKB, w stowackim od 2,1% PKB do 6,3% PKB. Po roku 2009 wartosci te znaczaco obnizyty
si¢. W przypadku udzialow kapitatowych podstawowym zrodlem finansowania byty akcje
nienotowane na gieldach (przedsigbiorstwa czeskie, polskie i stowackie) oraz pozostate
udziaty kapitatowe (przedsigbiorstwa wegierskie).

Kolejnym waznym zrodtem finansowania byly pozostale kwoty do otrzymania /
zaplacenia. Kategoria ta jest bardzo szeroka i obejmuje swym zakresem kredyt handlowy
i zaliczki oraz pozostate kwoty nieobejmujace kredytéw handlowych i zaliczek. ,,Kredyty
handlowe i zaliczki to naleznos$ci finansowe powstajace z tytutu bezposredniego udzielenia
kredytu przez dostawcoéw towardw i ustug ich klientom oraz platnosci zaliczkowych za
prace niezakonczone lub planowane, w formie przedptaty dokonywanej przez klientow na
poczet jeszcze niedostarczonych towaréw lub niezrealizowanych ustug.” (Rozporzadzenie
Parlamentu Europejskiego i Rady (UE) NR 549/2013 z dnia 21 maja 2013 r., s. 186, 5.233).
Pozostale kwoty do otrzymania/zaptacenia nieobejmujace kredytow handlowych i zaliczek
to ,,naleznosci finansowe powstale w wyniku réznic w czasie pomigdzy dokonywanymi
transakcjami a platnosciami z tytutu, na przyklad: [...] wynagrodzen; [...] podatkow
i sktadek na ubezpieczenie spoteczne [...].” (Rozporzadzenie Parlamentu Europejskiego
iRady (UE) NR 549/2013 z dnia 21 maja 2013 r., s. 186, 5.241). We wszystkich
analizowanych krajach, w latach 1995-2015, przyrosty zobowiazan z tytulu pozostatych
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kwot do otrzymania/zaptacenia utrzymywaly si¢ w trendzie spadkowych. W przypadku
przedsigbiorstw czeskich warto$ci te uksztattowaty si¢ w przedziale 1,0% PKB do 11,3%
PKB, dla wegierskich od 0,6% PKB do 7,1% PKB, dla polskich 1,4% PKB do 10,9% PKB,
dla stowackich od -1,1% PKB do 8,5% PKB. Trend spadkowy dotyczy réwniez wartoSci

przyrostu kredytow handlowych i zaliczek.

Tabela 5. Przedsigbiorstwa niefinansowe — zrodta finansowania (% PKB, $rednia okresu)

Table 5. Non-financial corporations — sources of financing (% GDP, period average)

Kraj 1995-1997 1998-2000  2001-2003 2004-2006  2007-2009  2010-2012  2013-2015
Dhtuzne papiery warto$ciowe
Czechy 0,0 0,0 -0,8 -0,5 0,5 0,2 0,4
Wegry 03 -0,1 0,0 03 0,0 03 0,2
Polska 0,2 0,9 -0,2 -0,3 0,2 0,9 0,9
Stowacja 4,9 1,0 -0,1 0,4 -0,1 0,2 1,8
Krotkoterminowe dtuzne papiery wartosciowe
Czechy -0,8 0,0 -0,4 -0,4 -0,1 -0,2 0,0
Wegry 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Polska 0,1 0,2 0,0 -0,1 0,0 0,4 -0,3
Stowacja 35 1,2 0,0 0,0 0,2 0,2 0,0
Dhugoterminowe dtuzne papiery warto§ciowe
Czechy 0,9 -0,1 -0,4 -0,1 0,6 0,4 0,5
Wegry 0,3 0,0 0,0 0,3 0,0 0,3 -0,2
Polska 0,1 0,7 -0,2 -0,2 0,2 0,6 1,2
Stowacja 1,4 -0,3 -0,1 0,5 -0,2 -0,1 1,7
Kredyty i pozyczki
Czechy 9,8 -0,8 -1,1 2,5 2,0 1,7 1,7
Wegry 6,3 7,4 8,3 9,7 9,1 -1,5 1,3
Polska 43 4,6 1,3 2,0 4,7 2.4 1,9
Stowacja 6,7 -0,7 2,9 0,8 2,9 0,8 1,3
Krotkoterminowe kredyty i pozyczki
Czechy 3,1 -0,8 -0,9 0,5 0,5 1,3 0,7
Wegry 2,4 2,1 3,5 3,9 1,8 1,1 -0,2
Polska 1,5 1.4 0,2 0,4 0,7 1,1 0,3
Stowacja 3,0 0,7 2,3 0,8 0,5 0,5 0,8
Dhugoterminowe kredyty i pozyczki
Czechy 6,8 -0,1 -0,2 2,0 1.4 0,4 1,0
Wegry 3.8 5,2 4,7 59 7.4 -2,5 1.4
Polska 2,8 3,2 1,1 1,5 4,0 1,3 1,6
Stowacja 3,6 -1,5 0,5 0,0 2,4 0,3 0,5
Udziaty kapitatowe
Czechy 4,7 4,9 53 34 2.8 0,7 -0,2
Wegry 7,5 7.8 59 4,5 0,6 5,6 4,1
Polska 3,2 4,1 3,0 34 4,0 1,5 1,1
Stowacja 4,1 3,0 3,6 6,3 2,1 0,9 -0,7
Akcje notowane

Czechy 0,1 1,7 1,1 0,0 0,2
Wegry 0,5 0,5 0,2 -0,1 -0,2 0,2 0,1
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Polska -0,1 1,6 -0,3 1,1 1,5 0,5
Stowacja -0,1 0,1 0,3 1,9 0,9 0,0
Akcje nienotowane
Czechy 33 4,7 4,0 0,3 1,0 -0,2
Wegry 2.5 2,8 1,5 2,6 -0,7 3,5
Polska 33 2,5 22 0,6 1,6 0,7
Stowacja 3.4 2,6 2,9 42 1,0 0,7
Pozostate udziaty kapitatowe
Czechy 1.3 -0,4 1.3 1,5 0,8 0,9
Wegry 4,5 4,5 4,2 1,9 1,6 1,9
Polska 0,0 0,0 1,1 1,6 0,9 0,3
Stowacja 0,8 0,3 0,4 0,2 0,1 0,1
Instrumenty pochodne i opcje na akcje dla pracownikow
Czechy 0,0 -0,1 -0,4 -0,5 -0,4 0,1
Wegry 0,0 0,0 -0,2 -0,5 -0,8 -1,0
Polska 0,0 0,0 0,0 0,2 0,1 0,0
Stowacja 0,0 0,0 0,0 0,0 0,0 0,0
Pozostate kwoty do otrzymania / zaptacenia
Czechy 32 11,3 6,5 2,8 32 34
Wegry 7,0 7,1 2,9 5,0 1,7 0,6
Polska 9,3 10,9 2,0 1,7 3,0 1,5
Stowacja 8,5 4,9 2,9 5,1 -0,1 1.4
Kredyty handlowe i zaliczki
Czechy 1,1 7.9 3,7 0,9 2,9 2,1
Wegry 4,6 5,7 1,8 3,5 1,1 0,6
Polska 4.2 5,1 23 1.4 2,1 0,3
Stowacja 3,3 1,1 0,9 3,6 0,6 1,0

0,3
0,0

0,5
0,6
-0,1
-0,7

-0,9
33
0,9

-0,1

-0,1
-0,9
0,1
0,0

1,0
1,1
1,4

5

-1,1

0,4
0,6
0,1
-0,7

Zrédto: Eurostat: European sector accounts, https:/ec.europa.eu/eurostat/web/sector-accounts/data/database
(dostep: 06.09.2018 r.).

Na znacznie nizszym poziomie niz w przypadku trzech analizowanych powyzej
kategorii uksztattowaly si¢ przyrosty zobowiazan z tytutu dluznych papierow
wartoSciowych oraz instrumentdow pochodnych. W przypadku dluznych papierow
wartosciowych warto$ci przyrostow w analizowanych krajach nie przekraczaly 1% PKB,
przyjmujac czgsto wartosci ujemne, badz oscylujace wokot zera. Wyjatek stanowia jedynie
przedsigbiorstwa stowackie z okresu 1995-1997, gdzie warto$¢ przyrostow diuznych
papierow wartosciowych przyjeta wielkos¢ 4,9% PKB oraz z lat 2013-2015, odpowiednio
1,8% PKB. W przypadku instrumentdw pochodnych przyrosty przyjmowaly warto$ci
ujemne badz tez oscylowaty wokot zera.

Whnioski

Na podstawie przeprowadzonych analiz dokonano nast¢pujacych obserwacji:
- w latach 1995-2015 w przedsigbiorstwach czeskich, wegierskich, polskich i stowackich
nastapil wzrost poziomu samofinansowania. Przyczyn tego wzrostu upatruje sig,
w przypadku przedsigbiorstw czeskich i stowackich, w wysokim poziomie oszczg¢dnosci
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brutto, w przypadku natomiast przedsigbiorstw wegierskich i polskich, we wzroscie
poziomu oszczgdnosci brutto, jak rowniez w spadku wartosci naktadow brutto na srodki
trwate w sektorze przedsigbiorstw wszystkich analizowanych krajow,

- w okresie 1995-2017 warto$¢ zaciagnigtych netto zobowiazan w sektorze przedsigbiorstw
Czech, Wegier, Polski i Slowacji uksztattowata si¢ w trendzie spadkowym. Wsrod
przyczyn spadku zapotrzebowania na $rodki finansowe, pozyskiwane przez
przedsigbiorstwa z innych sektoréw instytucjonalnych, wskazano na wysoki poziom
oszczednoscei brutto (Czechy, Stowacja), wzrost poziomu oszczgdnosci brutto (Wegry,
Polska), oraz spadek naktadéw brutto na $rodki trwale,

- w latach 1995-2015 podstawowym zrodtem finansowania zewngtrznego byly trzy
kategorie instrumentéw finansowych, a mianowicie: kredyty 1 pozyczki, udziaty
kapitatowe, pozostate kwoty do otrzymania / zaptacenia. W analizowanym okresie pomimo
spadku poziomu finansowania zewng¢trznego nie nastapily znaczace zmiany w jego
strukturze.

Dyskusja

Na gruncie literatury przyjeto, iz saldo wierzytelnosci i zadluzenia w sektorze
przedsigbiorstw przyjmuje z reguly warto$¢ ujemna. Oznacza to, iz sektor przedsigbiorstw staje
si¢ pozyczkobiorca netto. Pozyczkodawca netto sa natomiast gospodarstwa domowe. W
praktyce jednak saldo wierzytelno$ci i zadluzenia w sektorze przedsigbiorstw czgsto przyjmuje
warto$¢ dodatnia, jak to miato miejsce w sektorze przedsigbiorstw wegierskich, polskich czy
stowackich (gtéwnie po roku 2007). Wobec powyzszego podejmowane sg coraz czesciej
badania majace na celu wyjasnienie tego zjawiska. Z przegladu literatury dokonanego przez
Cesaroni, De Bonis’a i Infante’a wynika, iz nie wypracowano, jak do tej pory, wspolnego
stanowiska. I tak, dla czgsci badaczy kluczowymi czynnikami stojacym za dodatnim saldem
sektora przedsigbiorstw sa: spadek poziomu inwestycji w przedsigbiorstwach, wzrost netto
inwestycji zagranicznych, czy tez wzrost zyskownosci przedsigbiorstw, ktory zwiazany jest z
umiarkowanym wzrostem ptac i niskimi stopami procentowymi. Inni przyczyn upatruja w
konsekwencjach globalnego kryzysu finansowego, sklaniajacych przedsigbiorstwa do
zwigkszania oszczgdnosci przy jednoczesnym obnizaniu inwestycji. Jeszcze inni wiaza
analizowane zjawisko z trudno$ciami w pozyskiwaniu funduszy zewngtrznych, zwlaszcza
kredytu bankowego. Czg$¢ badaczy dodatnie saldo sektora przedsigbiorstw wigze ze spadkiem
konsumpcji, ktora wptywa na poziom inwestycji oraz ze zjawiskiem deindustrializacji w krajach
bogatych bedacym efektem globalizacji (Cesaroni, De Bonis, Infante, 2016, s. 2-4). Pojawia si¢
wigc pytanie, czy oprocz kategorii ekonomicznych, ktére byly przedmiotem analiz, réwniez
inne wplyngly na ksztalt salda wierzytelnosci i zadluzenia w sektorze przedsigbiorstw czeskich,
wegierskich, polskich istowackich. Trudno jednak bez poglebionych badan jednoznacznie
odpowiedzie¢ na tak postawione pytanie. Na gruncie literatury zwraca si¢ bowiem uwagg na
bardzo szerokie spektrum réznych czynnikéw majacych wplyw na ksztalt owego salda. Warto
wigc w przysztosci podjaé poglebione badania w tym zakresie.

Na gruncie literatury prowadzone sa réwniez badania dotyczace zmian w
finansowaniu przedsigbiorstw. Z analiz prowadzonych przez Niemiecki Bank Federalny
wynika, iz w ostatniej dekadzie dokonaly si¢ znaczace zmiany w strukturze finansowania
przedsigbiorstw niefinansowych strefy euro (gtéwnie: niemieckich, francuskich, wloskich
i hiszpanskich). Zwrocono uwagg na trzy podstawowe trendy:
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- nastgpilo przesunigcie akcentu ze Srodkéw pochodzacych z zewnatrz (finansowanie
zewnetrzne) na wykorzystanie nadwyzek generowanych przez przedsigbiorstwa
(finansowanie wewngtrzne),

- w strukturze finansowania zewngtrznego zaobserwowano tendencj¢ przechodzenia
z kapitatu obcego na kapitat wlasny,

- w ramach finansowania dtuznego stracity na znaczeniu kredyty bankowe na rzecz innych
form dtugu, takich jak pozyczki od podmiotow niebgdacych bankami, czy dtuzne papiery
wartosciowe (Deutsche Bundesbank, 2018, s. 54).

Pierwsza  obserwacj¢ potwierdzaja  takze  do$wiadczenia  przedsigbiorstw
niefinansowych czeskich, wegierskich, polskich, czy stowackich. Drugiej obserwacji
natomiast potwierdzi¢ nie mozna w analizowanych krajach. Nie zaobserwowano istotnych
zmian w strukturze finansowania zewngtrznego w sektorze przedsigbiorstw Czech, Wegier,
Polski, Stowacji. Co do trzeciej konkluzji trzeba zauwazy¢, iz z analizowanej w badaniach
kategorii ,.kredyty i pozyczki” nie wyodrgbniono kredytu bankowego. Stad tez nie mozna
do trzeciej obserwacji odnie$¢ sytuacji przedsigbiorstw w analizowanych krajach. Warto
bytoby jednak podja¢ badania majace na celu okreslenie roli finansowania bankowego w
gospodarce finansowej wspotczesnego przedsigbiorstwa.

Bibliografia

Cesaroni, T., De Bonis, R., Infante, L. (2016). On the determinants of firms’ financial surpluses and deficits, /w/
IFC Bulletin No 43, Statistical implications of the new financial landscape, Proceedings of the Eighth IFC
Conference, Basel, 8-9 September 2016 March. Pobrano 18.09.2018 z: https://www.bis.org/ifc/
publ/ifcb43.pdf.

Deutsche Bundesbank, Developments in corporate financing in the euro area since the financial and economic
crisis. Monthly Report, January 2018. Pobrano 24.09.2018 z: https://www.bundesbank.de/Redaktion/EN/
Downloads/Publications/Monthly Report Articles/2018/2018 01 _developemtents.pdf? blob=publication
File.

Eurostat: European sector accounts. Pobrano 6.09.2018 z: https://ec.europa.eu/eurostat/web/sector-accounts/
data/database.

GUS (Gtéwny Urzad Statystyczny) (2000). Zeszyty metodyczne i klasyfikacje. Europejski system rachunkéw
narodowych i regionalnych ESA 1995. Departament Rachunkéw Narodowych i Finansow, GUS, Warszawa,
sierpien 2000.

GUS (Glowny Urzad Statystyczny) (1996). Zeszyty metodyczne. System rachunkoéw narodowych (SRN). Tom 1.
GUS, Warszawa, luty 1996.

GUS (Gtowny Urzad Statystyczny) (1997). Zeszyty metodyczne. System rachunkéw narodowych (SRN). Tom II.
GUS, Warszawa, listopad 1997.

ROZPORZADZENIE PARLAMENTU EUROPEJSKIEGO I RADY (UE) NR 549/2013 z dnia 21 maja 2013 r.
w sprawie europejskiego systemu rachunkow narodowych i regionalnych w Unii Europejskiej, Dziennik
Urzgdowy Unii Europejskiej L 174/1.

United Nations, NATIONAL ACCOUNTS: A PRACTICAL INTRODUCTION, Studies in Methods Series F,
No.85, Handbook of National Accounting, Department of Economic and Social Affairs Statistics Division,
New York, 2003.

For citation:

Samborski A. (2019). Finansowanie przedsiebiorstw w krajach Grupy Wyszehradzkiej. Problemy
Rolnictwa Swiatowego, 19(1), 98-109; DOI: 10.22630/PRS.2019.19.1.9

Samborski A. (2019). Financing Enterprises in the Visegrad Group Countries (in Polish). Problems
of World Agriculture, 19(1), 98-109; DOI: 10.22630/PRS.2019.19.1.9



Zeszyty Naukowe Szkoty Gk’)wnej’Gospodarstwa Wiejskiego w Warszawie
Problemy Rolnictwa Swiatowego tom 19 (XXXIV), zeszyt 1,2019: 110-119
DOI: 10.22630/PRS.2019.19.1.10

Agnieszka Strzelecka', Agnieszka Kurdys$-Kujawska’, Danuta Zawadzka®
Politechnika Koszalinska

Kapitat obcy a potencjal wytwoérczy i wyniki produkcyjno-
ekonomiczne towarowych gospodarstw rolnych

Debt Versus Production Potential as Well as Production
and Economic Results of Commodity Farms

Synopsis. Celem badania jest odpowiedZz na pytanie: czy wykorzystanie kapitalu obcego przez
towarowe gospodarstwa rolne przyczynia si¢ do zwigkszenia potencjalu wytworczego oraz poprawy
warunkow produkcyjno-ekonomicznych? Badania przeprowadzono w oparciu o dane zebrane w
ramach Polskiego FADN dla 2015 roku. Proba badawcza liczyta 12 021 towarowych gospodarstw
rolnych, w tym blisko potowa (48,61%), obok kapitatu wlasnego korzystata takze z zewngtrznych
zrodet finansowania dziatalnosci rolniczej. Ze wzgledu na silna asymetrig, do opisu cech
charakteryzujacych badane podmioty wykorzystano miary pozycyjne. Do oceny istotnosci roznic
rozktadéw zastosowano test sumy rang U Manna-Whitney'a. Uzyskane wyniki badan wskazuja na
wystgpowanie istotnych réznic w potencjale produkcyjnym oraz efektywnosci produkcyjnej i
ekonomicznej podmiotow finansujacych dziatalno$¢ rolnicza kapitalem obcym i gospodarstw, ktore
korzystaja wytacznie z kapitatu wlasnego. Podmioty, ktore wykorzystuja do finansowania dziatalnosci
rolniczej, obok kapitalu wiasnego, takze kapital obcy, charakteryzuja si¢ wyzszym potencjatem
wytworczym oraz uzyskuja wyzsze wyniki produkcyjno-ekonomiczne, niz gospodarstwa korzystajace
tylko z kapitatu wtasnego.

Stowa kluczowe: kapitat obcy, potencjat produkcyjny, wyniki produkcyjno-ekonomiczne, towarowe
gospodarstwo rolne, test U Manna-Whitney’a

Abstract. The aim of the research is to find an answer to the question: Does the use of debt by
commodity farms contribute to the increase of production potential and improvement of production
and economic conditions? The research was based on data collected as part of the Polish FADN for
2015. The research sample consisted of 12021 commodity farms, of which almost half (48.61%),
apart from equity also used external sources of financing agricultural activity. To describe the features
characterizing the studied entities, positional measures were used due to strong asymmetry. The
U Mann-Whitney rank sum test was used to assess the significance of differences in distributions. The
obtained research results indicate the existence of significant differences in production potential as
well as production and economic efficiency of commodity farms financing agricultural activity with
debt and farms that use only own capital. Entities that use debt to finance agricultural activities, apart
from equity, are characterized by a higher production potential and obtain higher production and
economic results than farms using only equity.

Key words: debt, production potential, production and economic results, commodity farm, U Mann-
Whitney rank sum test
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Wprowadzenie

Gospodarstwa rolne maja wiele mozliwosci finansowania produkcji. Podstawowy
katalog zrodet kapitatu dzieli je na wtasne i obce. Pierwsze z wymienionych stanowia
dominujaca formg finansowania w rolnictwie (Felczak, 2015, s. 83-91). Jednostki z sektora
rolnego cechuje wysoki poziom samofinansowania, co wynika z ograniczen w dostgpie do
kapitatu obcego, bedacych skutkiem migdzy innymi niskiej akumulacji kapitalu wlasnego
(stanowiacego potencjalne zabezpieczenie dla kredytodawcy (Felczak, Domanska, 2014, s.
6)), wysokiego ryzyka operacyjnego w rolnictwie (Zawadzka, 2013, s. 619-630), wysokiej
asymetrii informacji (Posey, Reichert , 2011, s. 45-59; Ma, Tian, 2006, s. 114; Zawadzka,
2012, s. 331-339; Kata, 2008, s. 127) oraz awersji rolnikéw do zadtuzania si¢ (por. Madra-
Sawicka, 2017, s. 121-134; Madra-Sawicka, 2015, s. 87-98; Gatecka-Pyra, 2016, s. 89-94;
Kata, 2010, s. 146; Zawadzka, Strzelecka, 2014, s. 365-376). Wykorzystanie kapitatu
obcego, obok niekorzystnego wzrostu ryzyka finansowego, moze wiazaé si¢ z szeregiem
korzysci majacych wymiar finansowy (Grzelak, 2005, s. 116-123; Wasilewski, Madra,
2008, s. 87-99), wynikajacych glownie z efektu dzwigni finansowej, efektu skali oraz
zwigkszenia aktywno$ci inwestycyjnej gospodarstw rolnych (por. Zawadzka, Szafraniec-
Siluta, Ardan, 2016, s. 335-351; Szafraniec-Siluta, Zawadzka, 2017, s. 282-288). Struktura
kapitalu wptywa na wyniki produkcyjno-ekonomiczne podmiotow z sektora rolnego.
Wiasciwe wykorzystanie zewngtrznych zrodet finansowania dziatalno$ci rolniczej moze
przyczyni¢ si¢ do wzrostu potencjatu wytworczego, wydajnosci pracy i osiaganych
dochodow oraz moze przyczyni¢ si¢ do poprawy pozycji konkurencyjnej gospodarstwa na
rynku (por. Wasilewski, Madra, 2008, s. 87-99; Stefko, 2008, s. 135-143).

Podstawowym celem badan jest odpowiedz na pytanie: czy wykorzystanie kapitatu
obcego przez towarowe gospodarstwa rolne przyczynia si¢ do zwigkszenia potencjatu
wytworczego oraz poprawy warunkéw produkeyjno-ekonomicznych? Sformutowano
nastgpujace hipotezy badawcze: (1) Potencjal wytworczy oraz wyniki produkcyjno-
ekonomiczne gospodarstw rolnych sq zroznicowane ze wzgledu na wykorzystane zrédia
finansowania dzialalnosci. (2) Gospodarstwa, ktore wykorzystuja do finansowania
dzialalnosci rolniczej, obok kapitalu wlasnego, takze kapital obcy, charakteryzujq sie
wyzszym potencjatem wytworczym oraz uzyskujq wyzsze wyniki produkcyjno-ekonomiczne,
niz podmioty korzystajqce tylko z kapitalu wlasnego.

Materiat i metody badawcze

W badaniu wykorzystano dane dotyczace 12 021" towarowych indywidualnych
gospodarstw rolnych w Polsce, ktore w 2015 roku prowadzily rachunkowo$¢ rolna na
potrzeby systemu zbierania danych rachunkowych z gospodarstw rolnych (Polski FADN).
Sposrod podmiotow uwzglednionych w analizie, blisko potowa (48,61%), obok kapitatu
wlasnego korzystala takze z zewnetrznych Zrédet finansowania dziatalnosci rolniczej.

* Na potrzeby prowadzonych badan, z populacji towarowych indywidualnych gospodarstw rolnych, ktére w 2015
roku uczestniczyly w systemie Polskiego FADN (12 105 gospodarstw) wyeliminowano te jednostki, w ktorych nie
uzytkowano gruntow rolnych (powierzchnia UR =0 ha) lub ich powierzchnia byta mniejsza niz 1 ha UR. Naleza
one do grupy podmiotow, ktore znaczaco odbiegaja (pod wzgledem wynikéw produkcyjno-ekonomicznych) od
jednostek przecigtnych (por. Wrzaszcz, Prandecki, 2015, s. 17).
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Przecigtne zadluzenie ws$rdd gospodarstw korzystajacych z zewngtrznych zrodet
finansowania wyniosto 232,03 tys. zt, przy czym polowa zbiorowosci charakteryzowala sig¢
poziomem zadluzenia nizszym niz 98,5 tys. Zobowiazania gospodarstw rolnych
(korzystajacych z kapitalu obcego) stanowily przecigtnie 7,3% w strukturze zrodet
finansowania dziatalnosci. Wyniki te potwierdzaja tezg o wysokim stopniu
samofinansowania podmiotow z sektora rolnego oraz ich niskiej sktonnosci do zadtuzania
sig. W strukturze obcych zrédet finansowania analizowanej zbiorowosci dominowaly
kredyty dlugoterminowe, ktore stanowily $rednio 62,5% wszystkich zobowiazan (mediana
75%). Potwierdza to wyniki badan dotychczas prezentowane w literaturze o dominujacym
znaczeniu zobowigzan dlugoterminowych w strukturze zewngtrznych zrédet finansowania
dziatalnosci rolniczej (por. m.in.: Madra, 2010, s. 436-446; Felczak, Domanska, 2014, s. 5-
18; Strzelecka, 2012, s. 234-245).

Na podstawie przestanck merytorycznych oraz dostgpnosci danych, do badania
przyjeto zmienne, ktére okre$laja: a) potencjal produkcyjny gospodarstw rolnych - w
analizie uwzgledniono zasoby ziemi, pracy i kapitatu, ktore stanowia podstawg potencjatu
wytworczego gospodarstwa 1 w duzym stopniu determinuja mozliwosci rozwojowe
rolnictwa (por.: Kaczmarek, 2006, s. 27; Poczta, Sredzinska, 2007, s. 435) oraz b) wyniki
produkcyjno-ekonomiczne i finansowe  gospodarstw  rolnych. Zbidér zmiennych
diagnostycznych uwzglednionych w analizie oraz ich charakterystyke przedstawiono w
tabeli 1.

Do weryfikacji przyjetych w pracy hipotez badawczych zastosowano
nieparametryczny test U Manna-Whitney’a. Test ten weryfikuje hipoteze o istotnych
réznicach migdzy rozkladami cech w dwoch niezaleznych populacjach. Obliczenia
wykonano przy zastosowaniu programu Statistica 13.

Tabela 1. Charakterystyka zmiennych diagnostycznych uwzglgdnionych w badaniu

Table 1. Characteristics of diagnostic variables used in the study

Zmienna Charakterystyka

Potencjal produkcyjny towarowych gospodarstw rolnych

Ziemia

Uzytki rolne [ha] Zmienna okre$lajaca catkowity obszar ziemi uzytkowanej rolniczo. (SE025) *

Dodzierzawione Zmienna okre$lajaca udziat powierzchni uzytkéw dodzierzawionych w powierzchni UR
uzytki rolne [%] ogotem, dotyczy dzierzawy na okres co najmniej 1 roku. (SE030/SE025)

Grunty orne [%] Zmienna okreslajaca udziat gruntow ornych w powierzchni UR ogoétem. (GO_IL/SE025)

Praca
Zmienna okre$lajaca catkowity naktad pracy ludzkiej (wlasnej i najemnej) w ramach
Naktady pracy dziatalnosci operacyjnej gospodarstwa rolnego. AWU (4dnnual Work Unit) - jednostka
ogotem [AWU] przeliczeniowa pracy, ekwiwalent 2120 godzin pracy na rok [Florianczyk, Osuch,

Ptonka, 2016, s. 4, 7]. (SE010)

Zmienna okreslajaca naktady pracy wiasnej (osob nieoptaconych, gtownie cztonkow
rodziny) w ramach dziatalno$ci operacyjnej gospodarstwa rolnego. Naktad ten wyrazony
jest w jednostkach przeliczeniowych pracy (osobach pelnozatrudnionych rodziny). FWU
(Family Work Unit) - jednostka przeliczeniowa pracy cztonkow rodziny, ekwiwalent
2120 godzin pracy na rok [Florianczyk, Osuch, Plonka, 2016, s. 4, 7]. (SE015)

Naktady pracy
wiasnej [FWU]

Kapital

Aktywa ogotem Zmienna okreslajaca warto$¢ majatku (trwatego i obrotowego), stanowiacego wiasnos¢
[tys. zl] rolnika, wykorzystywanego na potrzeby prowadzonej dziatalno$ci rolniczej. (SE436)
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Zmienna Charakterystyka
Relacje miedzy czynnikami produkeji
Wyposazenie Zmienna okre$lajaca wyposazenie pracy w ziemig. Poziom wskaznika ustalono jako
pracy w ziemig relacjg powierzchni uzytkow rolnych do naktadow pracy ogétem. (SE025/SE010)
[ha/AWU]
Techniczne Zmienna okreslajaca techniczne uzbrojenie ziemi. Poziom wskaznika ustalono jako

uzbrojenie ziemi
[tys. zl/ha]

relacj¢ aktywow trwatych do powierzchni uzytkow rolnych. (SE441/SE025)

Techniczne
uzbrojenie pracy
[tys. zZVAWU]

Zmienna okreslajaca techniczne uzbrojenie pracy. Poziom wskaznika ustalono jako
relacjg aktywow trwatych do liczby 0sob petnozatrudnionych. (SE441/SE010)

Wyniki produkeyjno-ekonomiczne towarowych gospodarstw rolnych

Produktywnosé i dochodowosé ziemi

Produktywnosé
ziemi
[tys. zt/ha]

Zmienna okreslajaca produktywno$¢ ziemi uzytkowanej rolniczo. Poziom wskaznika
ustalono jako relacj¢ catkowitej produkeji wytworzonej przez gospodarstwo rolne do
powierzchni uzytkow rolnych. (SE131/SE025)

Dochodowos¢
(rentowno$¢)
ziemi [tys. zt/ha]

Zmienna okre$lajaca dochodowo$¢ ziemi uzytkowanej rolniczo. Wskaznik obliczono
jako relacj¢ dochodu z rodzinnego gospodarstwa rolnego do powierzchni UR
gospodarstwa [por. Wasilewski, Madra, 2008, s. 91]. Jako miar¢ dochodu netto przyjgto
dochdd z rodzinnego gospodarstwa rolnego. Jest to nadwyzka ekonomiczna, ktéra
pozostaje rolnikowi na opfacenie zaangazowanych w dziatalno$§¢ operacyjna
gospodarstwa rolnego czynnikow wytworczych (ziemi, pracy oraz Kkapitatu)
stanowiacych jego wiasnos¢ [Goraj, Olewnik, 2011, s. 64]. Dochdd netto stanowi zatem
syntetycznag miar¢ poziomu wynagrodzenia nieodplatnych  zasobow  pracy,
wynagrodzenia zaangazowanego kapitatu, a takze renty z tytutu wlasnosci ziemi [Gotas,
2015, s. 20]. (SE420/SE025).

Wydajnosé i dochodowos¢é pracy

Wydajnosé
naktadow pracy
[tys. ZVAWU]

Zmienna okre$lajaca wydajnos¢ catkowitego naktadu pracy ludzkiej (wlasnej i
najemnej). Poziom wskaznika ustalono jako relacj¢ catkowitej produkcji wytworzonej
przez gospodarstwo rolne do liczby 0s6b petozatrudnionych. (SE131/SE010)

Dochodowosé
pracy ogdtem
[tys. zZVAWU]

Zmienna okreslajaca dochodowo$¢ pracy ogotem. Poziom wskaznika ustalono jako
relacjg wartosci dodanej netto do liczby 0sob petnozatrudnionych. Warto$¢ dodana netto
jest nadwyzka ekonomiczna, ktora odzwierciedla zrealizowana optatg dla wszystkich
czynnikow produkcji zaangazowanych w dziatalno$¢ operacyjna gospodarstwa rolnego
(ziemi, kapitatu oraz calkowitych naktadow pracy), bez wzgledu na to, kto jest
wiascicielem tych czynnikow. [Szerzej: Goraj, 2008, s. 19]. (SE425)

Dochodowosé
pracy wiasnej
[tys. ZVFWU]

Zmienna okreslajaca dochodowo$¢ pracy wiasnej. Poziom wskaznika ustalono jako
relacje dochodu z rodzinnego gospodarstwa rolnego do liczby 0sob petnozatrudnionych
rodziny [por. Gotas, 2015, s. 21; Wasilewski, Madra 2008, s. 92-93]. (SE430)

Produktywnos¢ i rentownos¢ kapitalu

Produktywnos$é
aktywow ogotem
[%]

Zmienna okre$lajaca produktywnos$¢ majatku (trwalego i obrotowego) zaangazowanego
w dziatalnos¢ gospodarstwa rolnego. Poziom wskaznika ustalono, jako relacj¢ produkcji
ogodtem do $redniego stanu aktywow ogodtem. (SE131/SE436)

Rentownos¢
aktywow ogotem
[%]

Zmienna okres$lajaca rentowno$¢ aktywoéw ogotem. Poziom wskaznika ustalono jako
relacje dochodu z rodzinnego gospodarstwa rolnego (pomniejszonego o koszty pracy
wiasnej) do $redniego stanu aktywow ogotem. (RAKTOG)

Rentownos¢
kapitatu wlasnego
[%]

Zmienna okre$lajaca rentowno$¢ kapitalu wiasnego. Poziom wskaznika ustalono jako
relacje dochodu z rodzinnego gospodarstwa rolnego (pomniejszonego o koszty pracy
wiasnej) do $redniego stanu kapitatu wasnego. (RKAPWL)

* W nawiasach podano odniesienia do symboli poszczegdlnych zmiennych wedlug FADN. Podstawowe

charakterystyki zmiennych na podstawie: (Florianczyk, Osuch, Ptonka, 2016, s. 17-32).

Zrodto: opracowanie wlasne na podstawie: (Poczta, Sredzinska, 2007, s. 433-443; Poczta, Sredzinska, Standar,
2008, s. 83-94; Sredzifiska, 2017, s. 305-314; Florianczyk, Osuch, Ptonka, 2016, s. 17-32; Poczta, Sredzinska,
Pawlak, 2008, 379-387; Wrzaszcz, Prandecki, 2015, s. 16-39; Wrzaszcz, 2017, s. 3-169; Wasilewski, Madra,
2008, s. 87-99; Goraj, 2008, s. 19; Sieminski, 2015, s. 246-252; Gotas, 2015, s. 21).
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Wyniki badan

Pierwszy etap badan obejmowal ustalenie réznic w potencjale produkcyjnym
gospodarstw rolnych. Uzyskane w tym zakresie wyniki przedstawiono w tabeli 2.

Wyzszym potencjatem produkcyjnym, zar6wno w zakresie czynnika ziemi, pracy, jak
i kapitalu, charakteryzowaly si¢ gospodarstwa, ktore angazowaly obce zrédla do
finansowania prowadzonej dzialalno$ci. Wskazuja na to warto$ci przecigtne (mediana)
poszczegdlnych wskaznikéw uwzglednionych w badaniu, jak tez ich maksymalne wartosci.
W zakresie podstawowego czynnika produkcji w rolnictwie, jakim jest ziemia, ustalono, ze
w 2015 roku przecigtna powierzchnia uzytkéw rolnych (UR) gospodarstw, ktore posiadaty
zobowiazania wyniosta 35,60 ha, i byla wyzsza od przecigtnej wartosci charakteryzujacej
podmioty wykorzystujace wylacznie kapitat wlasny w finansowaniu dziatalnosci rolniczej
(17,81 ha). Nalezy w tym miejscu podkresli¢, ze obie wyodrgbnione grupy podmiotow
charakteryzowaly si¢ wyzszym przecigtnym obszarem ziemi uzytkowanej rolniczo, od
sredniej powierzchni gospodarstwa rolnego w Polsce, ktéra w 2015 roku wyniosta 10,49 ha
(Ogloszenie Prezesa..., 2015). Istotne roznice zaobserwowano dla maksymalnej
powierzchni ziemi uzytkowanej rolniczo, ktora w przypadku jednostek wykorzystujacych
obce zrodta finansowania wyniosta 703,43 ha, natomiast w drugiej grupie uwzglednionej w
badaniu byta nizsza i wyniosta 586,17 ha. Ponadto gospodarstwa posiadajace zobowiazania
charakteryzowaly si¢ wyzszym przecigtnym udzialem ziemi dodzierzawionej (22,35%)
oraz wyzszym przeci¢tnym udziatem gruntéw ornych (92,08%), niz podmioty finansujace
si¢ wylacznie kapitalem witasnym, dla ktorych wartosci te wyniosty odpowiednio: 6,85% ha
oraz 86,62%. Analizujac czynnik pracy ustalono, ze gospodarstwa rolne posiadajace
zobowigzania angazowaly w procesie produkcji od 0,21 do 29,65 AWU. Dla jednostek
finansujacych si¢ wytacznie kapitatem wtasnym naktady te byly nieco nizsze i wyniosty od
0,11 do 24,45 AWU. Przy czym w obu analizowanych grupach przecigtny naktad
omawianego czynnika produkcji (ustalony na podstawie mediany) nie przekraczat 2 0séb
pelnozatrudnionych ogoétem oraz dwoch osob petnozatrudnionych rodziny. Gospodarstwa
rolne korzystajace z kapitatu obcego dysponowaty majatkiem o wartosci od 78,67 tys. zt do
30 229,26 tys. zt, przy czym dla potowy jednostek z tej grupy wartos¢ aktywow ogdtem nie
przekraczata 1 415,85 tys. zl. Znacznie nizsze wartosci analizowanego czynnika produkcji
odnotowano dla podmiotdéw, ktore nie posiadaty zobowiazan (od 19,01 tys. zt do 18 436,32
tys. zt). Dla polowy gospodarstw z tej grupy wartos¢ aktywow ogoétem byla nizsza od
673,08 tys. zt. Zaobserwowano takze, ze wskazniki dotyczace zardwno wyposazenia pracy
w ziemig, technicznego uzbrojenia ziemi, jak tez technicznego uzbrojenia pracy,
przyjmowaly wyzsze wartosci przecigtne (mierzone mediang) w przypadku gospodarstw
posiadajacych zobowiazania.

Na podstawie wynikow nieparametrycznego testu U Manna-Whitney'a odrzucono (na
poziomie istotnosci p<0,1 dla kazdej zmiennej uwzglednionej w badaniu) hipotez¢ zerowa
o nieistotno$ci réznic migdzy potencjalem produkcyjnym obu grup gospodarstw, ktore
poddano badaniu. Zatem istnieje statystycznie istotna réznica migdzy potencjalem
produkcyjnym gospodarstw rolnych, ktére wykorzystuja obce zrédla finansowania w
ramach prowadzonej dziatalnosci i podmiotow, ktore do tego celu angazuja wylacznie
kapitat wlasny.

W dalszej kolejnosci zbadano réznice w zakresie wynikéw produkcyjno-
ekonomicznych uzyskiwanych przez gospodarstwa rolne z wyodrgbnionych grup.
Otrzymane wyniki przedstawiono w tabeli 3.
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dziatalnosci rolniczej
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Table 2. Production potential of commodity farms according to sources of financing agricultural activity

Wyszczegdlnienie | Mediana ~ Min. Max. Kwartyl dolny ~ Kwartyl gorny  Rozstgp ~ Sko$nos¢
Ziemia
Uzytki rolne [ha]
GR_ZO 35,60 1,00 703,43 21,64 57,70 702,43 4,32
N_GR ZO 17,81 1,02 586,17 11,17 28,23 585,15 7,97
Dodzierzawione uzytki rolne[%]
GR_ZO 22,35 0,00 100,00 0,00 43,51 100,00 0,65
N_GR_ZO 6,85 0,00 100,00 0,00 34,95 100,00 1,13
Grunty orne [%]

GR 7O 92,08 0,00 100,00 72,14 100,00 111,89 -1,59
N _GR 7O 86,62 0,00 100,00 65,37 99,03 155,61 -1,31

Praca

Naktady pracy ogotem [AWU]
GR_ZO 1,92 0,21 29,65 1,50 2,31 29,44 7,36
N_GR _ZO 1,68 0,11 24,45 1,25 2,02 24,34 6,69
Naktady pracy whasnej [FWU]

GR_ZO 1,80 0,12 4,94 1,36 2,03 4,82 0,48
N_GR_ZO 1,59 0,09 491 1,19 2,00 4,82 0,34

Kapitat

Aktywa ogotem [ tys. zt]
GR_ZO 1415,85 78,67  30229,26 886,43 2260,71  30150,60 4,07
N_GR_ZO 673,08 19,01  18436,32 420,92 1113,67 18417,30 6,89
Relacje miedzy czynnikami produkcji
Wyposazenie pracy w ziemi¢ [ha/AWU]
GR_ZO 19,19 0,10 230,01 11,98 31,56 229,91 2,68
N_GR_ZO 11,13 0,04 283,00 6,98 17,84 282,96 4,54
Techniczne uzbrojenie ziemi [tys. zt/ha]
GR_ZO 35,90 0,01 5172,34 25,68 48,54 5172,33 26,99
N_GR_ZO 34,51 0,00 1871,70 24,24 48,83 1871,70 21,32
Techniczne uzbrojenie pracy [tys. zZ AWU]

GR_ZO 679,45 0,76 6860,89 417,94 1095,67 6860,13 2,42
N_GR_ZO 374,45 0,00 7573.,39 228,83 617,78 7573.,39 3,96

GR_Z — gospodarstwa rolne posiadajace zobowiazania; N GR_ZO — gospodarstwa rolne bez zobowigzan

Zrodto: opracowanie whasne na podstawie danych FADN.
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Tabela 3. Wyniki produkcyjno-ekonomiczne towarowych gospodarstw rolnych ze wzglgdu na zrodta finansowania
dziatalnosci rolniczej

Table 3. Production and economic results of commodity farms according to sources of financing agricultural
activity

Kwartyl Kwartyl

Wyszczegolnienie | Mediana Min. Max. .
dolny gomy

Rozstgp Sko$nos¢

Produktywnos¢ i dochodowosc ziemi

Produktywno$¢ ziemi [tys. zt/ha]

GR 7O 5,46 -1,19 4304,27 3,89 8,41 4305,47 42,24

N_GR_ZO 4,80 -1,45 1982,27 3,19 7,44 1983,72 29,99
Dochodowos¢ (rentownos¢) ziemi [tys. zt/ha]

GR_ZO 1,88  -223,10 2116,95 1,00 3,05 2340,05 61,23

N_GR_ZO 1,65 79,73 268,08 0,75 2,93 347,80 16,81

Wydajnosé i dochodowos¢ pracy

Wydajnos$¢ naktadow pracy [tys. zZVAWU]

GR 7O 112,97 -19,24 1851,17 65,31 189,74 1870,40 3,14

N GR ZO 54,23 -49,74 1655,58 31,79 92,95 1705,32 4,78
Dochodowosé pracy ogdtem [tys. zt/ AWU]

GR_ZO 42,92 -123,76 780,89 21,05 76,54 904,65 2,86

N _GR 7O 20,97  -112,45 586,53 8,63 40,01 698,98 3,50
Dochodowos¢ pracy wiasnej [tys. zZ/FWU]

GR_ZO 40,21 -335,62  12457,89 18,15 77,08 12793,52 49,32

N_GR ZO 20,18  -185,84 2397,28 7,66 40,68 2583,12 15,88

Produktywnos¢ i rentownos¢ kapitatu

Produktywno$¢ aktywow ogdtem [%]

GR_ZO 14,83 -2,29 344,45 10,61 20,41 346,74 6,63
N_GR_ZO 13,20 -3,41 361,97 8,77 19,11 365,38 7,49
Rentownosc¢ aktywow ogotem [%]
GR_ZO 0,60 -35,49 328,34 -2,70 3,83 363,83 14,37
N_GR_ZO -2,93 -114,21 117,11 -7,32 0,93 231,32 0,63
Rentownos¢ kapitatu whasnego® [%]
GR_ZO 0,65 -52,15 125,37 -2,94 431 177,52 3,09
N_GR_ZO -2,93 -114,21 117,11 -7,32 0,93 231,32 0,63

GR_Z — gospodarstwa rolne posiadajace zobowiazania; N_GR_ZO — gospodarstwa rolne bez zobowiazan

Zrodto: opracowanie wlasne na podstawie danych FADN.

Przeprowadzone badanie wykazato, ze wyzsze wyniki produkcyjno-ekonomiczne
osiagaja gospodarstwa rolne, ktore obok kapitatu wtasnego, angazuja takze kapitat obcy do
finansowania dziatalno$ci. Przecigtna produktywnos¢ ziemi (mierzona mediana) dla tej
grupy podmiotéw wyniosta 5,46 tys. zl/ha, a przecigtna dochodowo$é tego czynnika
produkcji wyniosta 1,88 tys. zt/ha. Wartosci analizowanych wskaznikdéw, odnoszacych si¢
do czynnika ziemi, ustalone dla drugiej grupy gospodarstw byly nizsze i wyniosly
odpowiednio: 4,8 tys. zt/ ha oraz 1,65 tys. zt/ha. Ponadto zaobserwowano istotne réznice
w zakresie wartosci wskaznikow dotyczacych wydajnosci i dochodowos$ci pracy wsrod
wyodrebnionych grup gospodarstw rolnych. Dla polowy podmiotéw posiadajacych
zadluzenie przecigtna warto$¢ produkcji wytworzonej przez jednego pracownika byta
wyzsza niz 112,97 tys. zt rocznie, przy czym maksymalna wydajno$¢ naktadéw pracy w tej

* W gospodarstwach rolnych, ktére nie posiadaja zadhuzenia, rentowno$¢ kapitalu wlasnego jest réwna
rentownosci aktywow ogotem.
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grupie wyniosta 1 851,17 tys. zZAWU rocznie. Dla poréwnania, w przypadku potowy
zbiorowosci podmiotéw finansujacych si¢ wytacznie kapitalem wtasnym, wydajnosé ta
byla nizsza niz 54,23 tys. zZAWU rocznie, a maksymalny poziom analizowanego
wskaznika wynidst 1 655,58 tys. zZWAWU. Przeprowadzane badanie dowodzi takze
znacznie wyzszej dochodowosci czynnika pracy wsrdd gospodarstw rolnych posiadajacych
zobowigzania, niz w przypadku drugiej z rozpatrywanych grup (analizujac zaréwno
naktady pracy ogotem, jak tez wylacznie naktad pracy wlasnej). Dla potowy zbiorowosci
korzystajacej z kapitatu obcego dochod przypadajacy na jednego zatrudnionego byt wyzszy
niz 42,92 tys. zt, natomiast dla drugiej z rozpatrywanych grup warto$¢ ta byta o potowe
nizsza (20,97 tys. zZt/ AWU). Analizujac wskazniki dotyczace ostatniego z wyodrgbnionych
czynnikow produkcji, mianowicie kapitatu, ustalono, ze wyzsza przecigtng stopa zwrotu
z zaangazowanego kapitalu wlasnego oraz wyzsza rentownos$cia ekonomiczng cechowaty
si¢ jednostki, ktore obok kapitatu wlasnego, angazowaty takze obce zrodta finansowania.
Nalezy takze podkreslic, ze dla potowy gospodarstw rolnych, ktore nie posiadaty
zadtuzenia, dziatalno$¢ rolnicza w 2015 roku byla nierentowna.

Wyniki nieparametrycznego testu U Manna-Whitney'a umozliwity odrzucenie (na
poziomie istotnosci p<0,1 dla kazdej z przyjetych zmiennych) hipotezy zerowej
o nieistotnos$ci réznic migdzy wynikami produkcyjno-ekonomicznymi obu wyodrebnionych
grup podmiotéw objetych analiza. Zatem istnieje statystycznie istotna réznica migdzy
wynikami produkcyjno-ekonomicznymi gospodarstw rolnych posiadajacych zobowiazania
i jednostek, ktore korzystaja wytacznie z kapitatu wiasnego.

Podsumowanie i wnioski

Podstawowym celem badan byta odpowiedz na pytanie: czy wykorzystanie kapitatu
obcego przez towarowe gospodarstwa rolne przyczynia si¢ do zwigkszenia potencjatu
wytworczego oraz poprawy warunkéw produkcyjno-ekonomicznych? Przeprowadzone
badania wykazaly wystgpowanie istotnych réznic w potencjale wytworczym oraz
efektywnosci produkcyjnej i ekonomicznej gospodarstw finansujacych dzialalnos$¢ rolnicza
kapitalem obcym i jednostek, ktore korzystaja wylacznie z kapitatu wtasnego. Podmioty,
ktore wykorzystuja do finansowania dziatalnosci rolniczej, obok kapitatu wtasnego, takze
kapitat obcy, charakteryzuja si¢ wyzszym potencjatem produkcyjnym, zardwno w zakresie
czynnika ziemi, pracy, jak 1 kapitalu oraz uzyskuja wyzsze wyniki produkcyjno-
ekonomiczne, niz podmioty samofinansujace si¢. Gospodarstwa rolne finansujace si¢
kapitatem obcym charakteryzuja si¢ znacznie wigksza powierzchnia uzytkoéw rolnych,
wyzszym udziatem gruntow ornych w powierzchni UR oraz wigkszym udziatem gruntow
dzierzawionych. Ponadto podmioty te odznaczaja si¢ wyzszym poziomem wskaznika
wyposazenia pracy w ziemig, technicznego uzbrojenia ziemi oraz technicznego uzbrojenia
pracy. W poréwnaniu do jednostek samofinansujacych sig, gospodarstwa rolne korzystajace
z kapitatdéw obcych odznaczaja si¢ znacznie wyzsza produktywnoscia i dochodowoscia
ziemi, wyzsza wydajnoscia pracy oraz wyzsza rentownoscia aktywow i kapitatu. Uzyskane
wyniki badan daja podstawe do pozytywnego zweryfikowania postawionych we wstepnie
hipotez.
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Abstract. The aim of the study was to analyse innovations implemented in the milk and meat industries,
and their impact on increasing competitiveness. The study showed that the 2010-12 period saw the most
product and process innovations being introduced. On the other hand, innovations in marketing were found
to be more popular in 2013. Three groups of similar innovations were distinguished. The milk industry
stood out when it comes to the extent of innovations implemented. Fewer innovations were found in the
poultry meat industry. Beef and pork meat processing was the least innovative. The innovativeness of
enterprises is greater with larger numbers of employees and the increase in scope of their field of operation.
The implementation of innovations resulted in: improvement of the quality of goods (services), increase in
stock, productive capabilities and revenues from sales, emergence of new markets, increase in
competitiveness and prestige of the firm. Those are confirmed by the very good performance of foreign
trade and better competitiveness rates of Polish meat producers.
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Introduction

The ability to design and implement innovations is fundamental in any economic
activity, as it constitutes progress and determines its economic dynamic on global markets.
Innovativeness of enterprises in the context of competitiveness is a consequence of seeking
improved fulfilment of needs of both individuals and groups, as well as more effective
ways to operate on ever-changing markets. Moreover, it helps in achieving competitive
advantage by, among others, improvement in quality of goods and services, relative
reduction of costs and possibly maximisation of profits and thus a bigger share of the
market.

The available source literature does not mention one specific definition of
competitiveness. For the purpose of this article, the competitiveness shall focus on product
and service innovations offered by economic entities. It can be thus defined as the ability of
a firm to design, produce and sell goods and services that are better than those offered by
the competitors. Furthermore, it means capability of achieving and maintaining its
competitive position on the market. Hence, competitiveness is a characteristic feature of
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only certain entities which effectively compete, stand put on the market and are able to
survive and progress in a competitive environment.

The study aims to analyse the innovative activity of enterprises specializing in meat
and milk processing, in the context of building up competitiveness on the global market.
Two hypotheses were put forward:

1. The innovational activity of the meat and dairy enterprises is usually limited to
changes to products and services. The scope and direction of those activities in
enterprises are diversified in terms of industry, field of primary business operation
and the size of the enterprise. Further, on that basis, groups of innovations in
enterprises can be isolated.

2. The main reason behind the innovational activity of meat and dairy enterprises is
improvement in productive capabilities and stock, and the quality of manufactured
goods, which generates greater profits and increase share or prestige of the firm, in
turn leading to better competitive position on the market.

The presented study is another step to develop research aimed at designing a model of
innovativeness of enterprises operating in the gastronomic sector for the purpose of
increasing competitiveness on the market.

Innovativeness and competitiveness of gastronomic enterprises

Innovativeness can be analysed at three levels: macroeconomic (innovativeness of the
economy), mesoeconomic (innovativeness of the industry) and microeconomic
(innovativeness of the enterprise). Source literature underlines the significant role of
innovations that make each entity competitive. Enterprises which implement innovations,
especially technological ones, are more profitable than those which do not invest in
innovation. These firms achieve: lower costs of operation, diversification and expansion of
the goods and services produced, improved quality of existing products and services.
Providing the consumer with desirable and innovative products by the enterprise secures its
position on the market or increases its share on the market as well as reinforces its
standards. This in turn leads to higher revenues from sales and accordingly, increased
competitiveness. Combining new technology with new production techniques allows
maximisation of efficient production.

Competitiveness means the ability to produce new goods or services, to achieve
success in economic competition and to effectively develop in the long term. In the face of
globalisation and increasing consumer awareness, competitiveness is equal to comparing
firms, industries or sectors, with the products and services that they offer, and which
cooperate and/or compete in a given place (physical or virtual) in order to achieve common
economic or trade goals. In addition, according to the OECD definition, competitiveness
means the ability of regions, nations or supranational clusters to stand against international
competition. Competitiveness provides a relatively high rate of return of the components of
production and relatively high employment. Increase in productivity is crucial to improving
competitiveness on international markets, in order to achieve long-term improvement of
quality of life and to create new jobs (Thuczak, 2017)

An enterprise’s competitiveness is a multidimensional characteristic of a company,
resulting both from its internal properties and the ability to deal with external conditions
coming from the environment. Conducting its business in an efficient and an effective way,
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enables a firm to achieve the objectives established in its business strategy (Flak and
Hunger, 2009; Szopik, 2007). The competitiveness of the sector may be defined as the
ability to cope with international competition, expressed in the maintenance of a significant
amount of exports, but also the ability to maintain a high level and pace of development of
the internal market (Tereszczuk, 2018).

In 2010, annual production of poultry meat in Poland amounted to 1,386 thousand
tons of meat, whereas in 2016 this number grew to 2,267 thousand tonnes (increase by
63.6%). The increase in poultry production contributed to the Polish leadership position in
this category of production in Europe. The second position is the pork production (4th place
in the EU), which since 2010 has increased from 1516 thousand tons to 1607 thousand
tonnes in 2016. The smallest increase (by 97 thousand tonnes) in production was recorded
on the beef market, which currently fluctuates at the level of 470 thousand tonnes
(Multanski, 2018).

With Poland's accession to the EU in 2004, the economic conditions for Polish food
processors changed as they gained free access to a large, developed and demanding
European market.

In order to capitalize on the possibilities of exporting food to the markets of these
countries depended on the competitiveness of Polish products and their acceptance by EU
consumers. It is estimated that in 2017 the share of Polish exports of agri-food products
amounted to 13.4% and imports 9.3%. Similarly, the share of export value in the value of
sold production for the Polish food industry in 2017 was about 40% (against 13-14% before
Poland's accession to the EU) (Tereszczuk, 2018).

According to the calculations of the Ministry of Finance, the value of food exports
from Poland increased by EUR 22 billion (which gives a 421% increase) from 2004 to
2017. Last year, the value of Polish exports of agri-food products reached a record level of
EUR 27.3 billion, an increase of 12% annually. Over 80 percent of the export of food
products from Poland (in PLN) goes to the European Union, including Germany, Great
Britain and the Netherlands (Fryc, 2018; Szajner, 2018). However, the data of the Institute
of Agricultural and Food Economics indicate that in the first half of 2018, the value of
exports reached 13.9 billion euros and was 5.3 percent higher than the previous year. The
value of imports amounted to EUR 9.7 billion and increased by 2.4 percent. The excess of
exports over imports has increased from 3.7 to 4.1 billion euros. The foreign trade of agri-
food products is dominated by processed food (Szajner, 2018).

In the first half of 2018, 715 thousand tons of reddish meat were exported (i.e. 3% more
than a year earlier), thus gaining 1.9 billion PLN (6% more). There was also a significant
increase in poultry export (by 15%), reaching 628 thousand tones. The value of sales amounted
to PLN 1.1 billion (22% more), which implied strong growth dynamics. Many markets, closed
as a result of the detection of a bird flu virus in Poland in 2017, reopened for Polish poultry.
Export accounted for 42.6% of industrial production of poultry meat produced in large facilities.
On the other hand, export of beef products amounted to 276.2 thousand tonnes in product
weight and was 3.0% higher than in the same period of the previous year. With volume growth,
exports in value terms increased by 15.3% to EUR 996.6 million. The positive balance of
foreign trade in beef products increased to EUR 897.2 million (Szajner, 2018).

In the case of the dairy industry, the results of foreign trade in January-July 2018 were
better than in the corresponding period of 2017. Export increased by 6.1% to approx. 2.68
billion liters of raw milk as a result of the increase in butter exports (by 19.7%), milk
powder (by 12.9%) and cheese and curd (by 6.7%). Imports also increased (by 7.2% to
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approx. PLN 1.11 billion). As a result, the surplus of exports over imports of milk products
increased by 5.4% to approx. PLN 1.57 billion in the commodity equivalent. Valuable
revenues from exports of dairy products increased by 1.0% to approx. EUR 1.33 billion.
The largest revenues came from the sale of butter (by 31.1%), which resulted not only from
the volume of exports more than the previous year, but also by 9.5% higher transaction
prices. Expenditure on imports of dairy products increased by 1.7% to 575.7 million EUR,
which means that the value of the positive trade balance in the period rose by only 0.4% to
EUR 758.2 million (Hryszko, 2018.).

Such a rapid development of foreign trade in agri-food products resulted undoubtedly
from Polish accession to the EU and the abolition of restrictions on trade with other
Member States. It was of much significance to adjust the food industry to market economy
conditions and the operation of producers within the single European market. After the
accession, there was a constant development of food industry enterprises, and
recapitalization that led to increasingly higher positions on the local, national and
international markets. Market development has increased the competitive advantage of
Polish food producers and improved indicators of international competitiveness
(Juchniewicz 2014, Szczepaniak 2017, Tereszczuk, 2018).

The competitive position of Polish producers on the EU market has improved, as
measured by selected indicators of international competitive position, i.e. OE - export
orientation indicator and TC - export coverage rate. The most competitive products were
meat, fish, fruit and vegetable, dairy, confectionery, food concentrates, non-alcoholic
beverages and tobacco (Szczepaniak, 2017). This positive aspect of improving the
competitiveness of the food industry in Poland results mainly from simple comparative
advantages which have a source primarily in price advantages and relatively low processing
costs (Juchniewicz 2014). In addition, the quality of Polish food, which meets the demand
of Europeans for pro-health and natural products, is increasingly appreciated (Fryc, 2018).

Materials and methods

The purpose of the work was to analyze the innovation of enterprises processing
products of animal origin, in the context of their competitiveness on the global market.

Quantitative research was carried out between December 2013 and January 2014
within the group of 230 companies representing the animal products market. The research
tool was a questionnaire consisting of two parts: questions regarding the subject and
respondents’ particulars.

Selection of entities participating in the research was based on the code List of
Classification of Business Activities in Poland (PKD) from 2007, compatible with
Statistical Classification of Economic Activities of the European Union, according to which
industrial companies are selected companies from Section C - Manufacturing, Unit 10 -
Food products manufacture. To detailed research companies described in PKD as 1011z
(processing and preserving of meat excluding poultry - 147), 1012z (processing and
preserving of poultry - 47) and 10.51z (processing of milk and cheese production - 36) were
selected. The samples for the research were selected purposefully; the main determining
characteristic was the size of the company based on the number of employees. Table 1
shows the profiles of participating companies.
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According to our methods, among the chosen entities were companies of different
sizes based on number of employees. Among them were micro, small, medium and large
meat companies. Small companies employing from 10 to 49 people were the most
numerous (57,8%), medium-sized companies employing from 50 to 249 people comprised
23,5% of the group. Participation of micro companies was very interesting; they usually
were family businesses, and comprised 13% of the group.

Table 1. Structure of participating companies (N=230)

Characteristic of the sample Division Number Percentage [%]

Pork and beef processing 147 63,9

Branch Poultry processing 47 20,4
Milk processing 36 15,7

1-9 30 13,0

10-49 133 57,8

Number of employees 50-249 54 235
250 and more 13 5,7

up to 5 years 34 14,8

. . . 5-9 years 35 15,2
Time of operating on Polish market 10- ly 5 years 0 18.3
over 15 years 119 51,7

National 216 93,9

Form of ownership Foreign 6 2,6
Mixed 8 3,5

Local 35 15,2

Area of core business / market EZ%?JS 2; 293’2
International 42 18,3

Profit net 158 68,7

Profit and losses in year 2012 Loss 33 14,3
Refused to answer 39 17,0

Very good 5 2,2

Good 110 47,8

Assessment of financial condition of No good nor bad 89 38,7
company Bad 15 6,5
Very bad 1 0,4

Refused to answer 10 4.4

Source: research within the project "Bio-food".

Every second participating meat company had been operating on the market for over
15 years, so they were comparatively a long time on the market.

The vast majority of participants were national (216, comprised 94% of the group).
Foreign capital was present only in six companies. National producers of meat and milk
products dominated in the research. Participating companies operated mostly on regional
(37%) and national (29,6%) markets. This clearly indicates the character of meat and milk
enterprises. In view of a comparatively long operating period on the market (over 15 years)
and regional activity, it might be concluded that these are competitive advantages of these
producers. It is also interesting to note that every 42 companies declared their main activity
as being on the international market.

The financial condition of participating companies was expressed with reported profit
or loss in 2012 and with self-evaluation in the questionnaire. Almost 69% of participants
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declared profit, and only 6,9% of respondents evaluated their financial condition as bad or
very bad. Only five firms evaluated their financial condition as very good. Almost 48%
declared good condition. So it can be assumed that participating companies were in median
or good financial condition, although many more showed net profit, which should have
resulted in higher self-evaluation.

Detailed statistical analysis was made in order to check the relationship between
responses to selected questions from the questionnaire and affiliation of companies to
individual groups with different levels of innovation. The non-parametric statistical tests were
used: models of ordered polynomial variables, Cronbach's alpha coefficient, Kruskal-Wallis
analysis, Tukey's multiple comparison test, test chi2 independence and Wilcoxon test.

Innovative activity of enterprises and its effects in the light of authors’
own research

In a modern, global economy, the key to creating a competitive advantage is the
systematic introduction of new or improved technological, technical, marketing and/or
organizational solutions. Innovation is now the most important source of a company's
success and at the same time a factor of its strategic development (Kociszewski, Szwacka-
Mokrzycka, 2011; Porter, 1990; Schwab, 2012)

Taking into account a number of innovative activities undertaken in the analyzed
enterprises in the period from 2010 to 2012, the most often implemented or significantly
improved were: new or improved machines, devices or tools; a new product or service; or a
new delivery, production or logistics process (e.g. purchase of a purchasing system,
transport, trade and accounting). All these activities are within the group of technological
innovation (product and process) (Table 2) associated with the change or introduction of a
new product into a company's portfolio.

The year 2013 showed a slight slowdown of these activities in favor of marketing
innovations. The surveyed companies introduced more changes for aesthetic or other
creative modifications (e.g. in appearance, form, shape or packaging), as well as varied
pricing strategies and introduced new forms of promotional activities in communication
with the client. The dairy industry was outstanding in this respect.

Statistical analysis of individual characteristics of enterprises has shown that the
innovativeness of enterprises grows with the number of employees (especially in
conducting broad marketing activities) and with the growth of their area of activity (in
particular companies with an international scope of activity stand out here). Furthermore,
the activity of innovation of the smallest players, especially in the field of technological
operations and marketing, has been increasing. There was no significant difference in
innovativeness between enterprises with different periods of operation on the Polish
market. The above results are confirmed by numerous scientific studies in this area (Fryc,
2018; Juchniewicz 2014; Kociszewski and Szwacka-Mokrzycka, 2011; Lemanowicz, 2013)

The source literature emphasizes the importance of innovation which makes the entity
competitive. Enterprises that introduce innovations are more profitable than those that
choose not to invest. These companies achieve: reduction of operating costs, diversification
and expansion of the products and services offered, improvement of the quality of existing
products and services (Avermaetea et al., 2004; Drucker, 1998; Muthusamy, 2009; Porter,
1990). Providing the consumer with innovative products that are attractive to them, ensures
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that the company maintains its position on the market or increases its market share, which
leads to an increase in sales revenues, and thus to greater competitiveness. The combination
of new technologies and a new production organization enables maximization of
production efficiency (Bruchart-Korol and Furman, 2007; Jeznach, 2008).

Table 2. Percentage structure of innovative activities implemented in 2010-2012 and in 2013 among the surveyed
enterprises (N = 230), representing meat processing (N = 194) and milk (N = 36) [in%)]

Innovative activities Division 2010-2012 2013
IMPLEMENTATION OF NEW OR IMPROVEMENT OF LOJZE processing z;g ggi
MACHINERY, EQUIPMENT, TOOLS Milk processing 66.7 444

Total 53,0 41,3
SUCCESSFUL IMPLEMENTATION AND IMPROVEMENT OF A .
PRODUCT OR SERVICE Meat processing 51,0 39,7
Milk processing 63,9 50,0
SUCCESSFULLY INTRODUCING OR SIGNIFICANTLY Total 47,8 33,5
IMPROVING THE DELIVERY, PRODUCTION OR LOGISTICS Meat processing 48,5 33,0
PROCESS Milk processing 47,2 38,9
Total 374 41,7
IMPLEMENTATION OF A NEW PRICING STRATEGY Meat processing 37,1 41,2
Milk processing 38,9 44,4
Total 30,4 21
MARKET (MARKETING) RESEARCH WAS CONDUCTED TO .
INTRODUCE A NEW PRODUCT OR SERVICE Meat processing 28,0 20,6
Milk processing 333 25,0
THE INTRODUCTION OF OTHER SIGNIFICANT CHANGES IN Total 35,2 33,9
NON-TECHNOLOGICAL INNOVATION (E.G. CHANGE THE Meat processing 34,0 28,9
AESTHETIC IN APPEARANCE, FORM, SHAPE OR PACKAGING, Milk . 417 611
NOT SEASONAL, NOT ROUTINE) tH processing ’ ’
Total 30,4 35,2
IMPLEMENTATION OF A NEW FORM OF PROMOTIONAL .
ACTIVITIES Meat processing 29,9 33,5
Milk processing 33,3 44,4
Total 30,9 23,9
IMPLEMENTATION OF A NEW OR SIGNIFICANTLY CHANGED .
BUSINESS STRATEGY Meat processing 33,0 24,2
Milk processing 22,2 25,0
Total 32,2 28,7
NEW, CHEAPER SOURCE OF SUPPLY Meat processing 32,0 27,3
Milk processing 33,3 36,1

Source: research within the project "Bio-food".

The results of the our own research provide confirmation of these statements, where
the majority of enterprises operating on the animal products market have noticed the effects
of introducing innovations (as presented in Table 3). They were not very spectacular
achievements, because they oscillated at the level of up to 10% or from 10 to 30%. Thanks
to innovations, meat industry entrepreneurs increased: sales revenues, market shares,
production capacities and improved the quality of manufactured products. Thus, they
increased the company's prestige, participation and its competitiveness on the existing or
new market. However, the introduction of innovations in dairy companies contributed
primarily to: increasing the range and improving the quality of products (services), opening
new markets or increasing the share of existing markets and increasing the company's
prestige, as well as increasing production capacity (service) and competitiveness.
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Fewer than 1/3 of respondents from the meat and dairy industry did not see the impact
of the introduction of the above-mentioned innovations to increase the range of products or
services, the production capacity (service) or increased shares on existing or new markets.

Table 3. The effects of introducing innovations in enterprises representing meat processing (n=194) and milk
(n=36) [in%]

No changes 0-10% >10%
EFFECTS Processing

Meat Milk Meat Milk Meat Milk
INCREASING THE RANGE OF PRODUCTS / SERVICES 28,9 25,0 39,2 52,8 32 22,2
OPENING NEW MARKETS OR INCREASING THE SHARE
IN EXISTING MARKETS 24,7 30,6 38,7 50,0 36,6 19,4
IMPROVING THE QUALITY OF PRODUCTS / SERVICES 17,5 19.4 35,1 472 47,5 334
INCREASING SALES REVENUE 24,2 27,8 46,9 44 4 28,8 27,8
INCREASING MARKET SHARE 28,4 36,1 433 41,6 28,3 22,3
INCREASING PRODUCTION / SERVICES 26,3 30,6 41,8 30,6 32 38,9
INCREASING THE COMPANY'S PRESTIGE 25,8 16,7 27,8 47,2 46,4 36,1
INCREASING COMPETITIVENESS 232 22,2 37,1 38,9 39,7 38,9

Source: research within the project "Bio-food".

According to the polynomial variable model, if the company conducted market
research to launch a new product or service, more than a 30% increase in its market share
became more likely (as 0.473> 0). Similarly, if a company introduced or refined a delivery,
production or logistics process, the more than 30% increase in its market share became
likely (since 0.899> 0).

On the basis of the full model, it can be concluded that the introduction or significant
improvement of the delivery, production or logistics process (since 0.839> 0), the
implementation of the so-called advanced management techniques (since 0.762> 0) and
finding new, cheaper sources of supply (because 0.621> 0) have a statistically significant
impact on the possible increase in market shares as a result of innovations introduced.

The above model was also subjected to a reduction by stepwise regression, obtaining
its following form (already with all statistically significant parameters). If the company has
introduced or improved the delivery, production or logistics process, the more than 30%
increase in its market share has become more probable (since 0.750> 0). If the company has
implemented any advanced management techniques, then the more than 30% increase in its
market share has become likely (because 0.980> 0) and if the company found a new,
cheaper source of supply, the less likely it became the more than 30% increase in its share
in the market (since -0.549 <0).

Analysis of innovation due to the characteristics of enterprises

As a scale of innovativeness of enterprises, the question "Please rate the listed
activities undertaken in order to make your company stand out on the market by
importance" was used, which assessed on a five-point scale basis (i.e. from 1- less
important to 5 - the most important), where 15 actions were taken. Responses to this
question were characterized by high cohesion. The survey analysis Principal Component
Analysis showed no existence of disjoint groups of actions (results not shown) and the
Cronbach's alpha coefficient for the ratings of 15 operations was 0.87.
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Table 3 (the first column of results) presents a comparison of the average of the
validity grades of the innovative activities under assessment according to the evaluation
companies. The average ratings for 15 activities were compared using Tukey's multiple
comparison method. Evaluation of the activities marking containing the same letter did not
show a statistically significant difference. According to the results presented, the highest-
rated activities by enterprises are those related to improving contacts with customers (and
contractors), seeking new markets and providing products of higher quality than those of
competitors. The activities that were assessed the lowest were related to the promotion,
marketing, implementation of quality and safety management systems and research
activities.

Table 3. Actions taken in order to distinguish the companies in the market of varying importance in the studied
groups of undertakings designated cluster analysis *

o Averagein Group  Group  Group
Activities the sar%lple 1 2 3
1. We strive to build lasting bonds of loyalty with buyers / suppliers 4,41a 4,71B  4,54B  4,12A
2. We place great emphasis on customer service 4,35a 4,66B 4,67B 3,95A
3. Still we are looking for a new market for our products 4,26ab 4,66B  4,71B  3,71A
4. We work directly with customers / partners 4,17a 4,58B 4,65B 4,17A
5. We offer products of higher quality than competitors 4,15ab 449B 446B  3,73A
6. We are flexible 4,03bc 4,38B 4,19B 3,69A
7.  We expand the market for our products / services 3,73¢ 4,36B  4,15B  3,03A
8. We introduce new / innovative products 3,55¢ 4,16B 4,08B 2,.81A
9. We vary / expanding assortment of products / services 3,46cd 4,09B 3,83B  2,79A
10. We offer products cheaper than competitors, but the same quality 3,45¢cd 392B 335A 3,14A
11. We conduct continuous staff training 3,42¢cd 4,01B 3,83B 2,76 A
12. We increase expenditures on advertlsn}g and promotion, we 3.14de 394B  3.65B  227A
conduct numerous promotional campaigns

13. :’Zg ulrrirglement additional quality management systems (QMS) and 2.85¢f 403B  225A  2.26A
14. We conduct extensive marketing activities 2,75¢ef 3,87C  2,60B 1,97A
15. We conduct extensive research activities 2,50f 3,65B 2,21A 1,76A

The mean responses in the groups were compared with the average responses in the whole sample tested. The
average answers in the sample, for 15 actions, were compared with each other by the Tukey method (letter
designations - lower case letters). For each of the actions, groups of companies with matching answers were
indicated independently (letter designation - upper case letters).

Source: research within the project "Bio-food".

The growth of the position of Polish food producers on the international arena would
not have been possible if they did not achieve competitive advantages over producers from
other EU countries, i.e. if they did not offer EU products better and cheaper than the
competition offered (Tereszczuk, 2018). Price and quality of the market are included in the
basic instruments of competition, facilitating the struggle to win customers on the food
market. In addition, this group should also comprise the brand, modern technologies and
convenience for the customer distribution network. The elements connected with the
relations between entities, i.e. loyalty, professionalism of customer service, timely
deliveries or greening processes (Dolata and Hadryjanska, 2013) are also becoming more
and more important.

The selected innovation scale was used to divide enterprises into three groups, each
group consisted of enterprises with similar innovativeness. The numbers of the designated
groups were: 77, 52 and 101, respectively.
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In order to evaluate the innovativeness of enterprises in individual groups, the average
of the assessments of the activities examined in the subsequent groups was determined
(Table 3) and the averages were compared using the Tukey's multiple comparison method.
Groups marked with the same letter did not show a statistically significant difference in the
assessment of the validity of a given innovation measure. As for results, Group 1
companies is a group of the most innovative and Group 3 the group of the least innovative.
Group 2 is the most innovative in the field of action, however, it is not innovative for the
following actions: offer cheaper products than the competition, but the same quality;
widely-developed research activity; implementation of additional quality management
systems (QMS) and security; broad marketing activities (in the case of this activity,
companies from Group 2 can be described as moderately innovative).

The characteristics of selected groups of enterprises are described in Table 4. As
shown by the chi-square test, the period of operation on the Polish market was not a
differentiating feature of the group. Compared to the entire sample, Group 1 is
characterized by an increased share of large companies operating on the international
market. Its branch composition is similar to the composition in the entire sample, with a
slight excess of poultry processing companies, at the expense of pork and beef meat
processing companies. Group 2 is characterized by overrepresentation of enterprises from
the milk processing industry and a significantly reduced number of companies processing
poultry. In addition, these are mainly companies employing 10-249 employees. Their range
of activity has a similar distribution to the distribution in the sample under study. In Group
3, we see a reduced number of companies processing milk, an advantage of small
companies, rarely operating on the international market.

Table 4. Characteristics of designated groups of companies as compared to the characteristics of the sample

. Total sample Group 1 Group 2 Group 3
Characteristics of the sample (n=230) (n=77) (n=52) (n=101)
L meat 84,3 83,1 75,0 90,1
Processing industry .
milk 15,7 16,9 25,0 9,9
up to 9 people 13,0 7,8 9,6 18,8
Number of persons 10-49 people 57,8 50,7 57,7 63,4
employed 50-249 people 235 31,2 28,9 14,9
above 249 people 5,7 10,4 3,9 3,0
up to 5 years 14,8 16,9 11,5 14,9
Period of operation on | 5-9 years 15,2 15,6 15,4 14,9
the Polish market 10-15 years 183 18,2 19,2 17,8
above 15 years 51,7 49,4 53,9 52,5
local (city, district) 15,2 6,5 15,4 21,8
. . regional 37,0 28,6 36,5 43,6
Area of basic activity .
national 29,6 31,2 30,8 27,7
international 18,3 33,7 17,3 6,9

Source: research within the project "Bio-food".

Table 5 shows the results of a comparison of average grades validity of actions taken
in industries processing for meat and milk. The table includes only those activities whose
validity rating differed in a statistically significant manner. As the results show, the
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industry of outstanding innovation is the milk processing industry. The research showed
that the industry is significantly higher in weight than 4 out of 15 innovative activities. The
least innovative industry is the pork and beef meat processing industry, while the poultry
meat processing industry is positioned among the rest.

Table 5. Actions taken to distinguish companies on the market, with different importance in the surveyed groups
of enterprises from various industries *

Actions Meat processing Milk processing
Multiplicity 194 36
We increase expenditures on advertising and promotion, we
. . 3,07 3,53

conduct numerous promotional campaigns
We offer products of higher quality than competitors 411 4,39
We conduct continuous staff training 3,35 3,83
We conduct extensive marketing activities (e.g. in the field of

. . 2,64 3,33
public relations - PR)
We are expanding the market for our products / services 3,64 4,19
We are flexible 3,97 4,39

* Group numbers and average answers to the question about activities with statistically significantly different
responses according to the Wilcoxon test for pairs of observations.

Source: research within the project "Bio-food".

These results confirm current directions of activity in the Polish agri-food processing
sector. The meat industry has been well prepared for the technological leap in recent years. It has
invested in a machine park that allows production of the highest class products. Such standards
are enforced by the main recipient of the agri-food sector, i.e. retail chains and consumers, as
well as the possibility of exporting to international markets. The plants, which invested heavily
in modern technologies and optimization of processes with the participation of the workforce,
recorded higher revenues. Hence the statement that innovative solutions help to deal with a
difficult market. Therefore, apart from the extraliga in the Polish meat industry, i.e. Animex and
Sokotow groups, the first league of plants with revenues between PLN 400 and 600 million is
being generated. (Jachowski, 2016; Wieczorkiewicz, 2016).

Summary

The study presents an analysis of the innovative activity of enterprises representing the
meat and dairy industry in Poland in the context of building competitiveness on the global
market. Based on the results of the research, in the analyzed period from 2010 to 2012,
technological (product and process) innovations were most often implemented, and in 2013
the share of introduced marketing innovations increased. The level of innovativeness in the
industries was determined. The industry with outstanding innovation is milk processing, the
medium-innovative industry - poultry meat processing and the least innovative - pork and
beef meat processing. The innovativeness of enterprises grows with the number of
employees employed and with the increase in their area of operations (i.e. companies with
an international reach).

* Group 1 - the most innovative, with the participation of large companies operating on the
international market, with a slight excess of poultry processing companies. The current
strategy of action is aimed at increasing or maintaining (at the current level), sales, through
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expanding the market, investments in new technologies and in the permanent assets of the
enterprise.

* Group 2 - moderately innovative, with overrepresentation of enterprises employing 10-
249 employees from the milk processing industry and a significantly reduced number of
companies processing poultry. The group is innovative in terms of the majority, but not all
activities, i.e. cheaper offer, of the same quality as in competition or marketing (price
strategies, promotional activities, etc.). Its current activity is directed at the same factors as
in the game. 1.

* Group 3 - the least innovative, with the advantage of small companies, rarely operating on
the international market, mainly from the meat industry.

Most enterprises operating on the animal products market noticed the effects of
introducing innovations at the level of approx. 10 - 30%. Owing to innovations, meat
industry entrepreneurs increased: sales revenues, market shares, production capacities and
improved the quality of manufactured products. Thus, they increased the company's
prestige, participation and its competitiveness on the existing or new market. However, the
introduction of innovations in dairy companies contributed primarily to: increasing the
range and improving the quality of products (services), opening new markets or increasing
the share of existing markets and company prestige, as well as improving the productive
(service) capacity, competitiveness and prestige of the market.

The confirmation of the above actions are very good results of foreign trade in agri-
food products (including meat and dairy products) and improvement of competitiveness
indicators, which prove high international competitiveness of the Polish agri-food sector.
The previous source of competitive advantages on the EU and global markets were
primarily cost and price advantages. However, in the conditions of European integration
and economic globalization, non-price determinants of competitiveness are becoming more
and more important, such as: the quality of the offer, more long-lasting relationships with
customers and contractors (suppliers), increasing production capacities or seeking new
markets.

In this situation, it seems necessary to develop an economic policy that is friendly to
entrepreneurs implementing innovations. Its aim should be to stimulate enterprises to
become more involved in financing and cooperation with the R & D sector. It is also
necessary to improve the institutional infrastructure supporting innovative activity and
transfer of knowledge and technologies to enterprises.
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Konwergencja typu sigma cen gruntéw rolnych w panstwach
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Sigma Convergence of Agricultural Land Prices in European
Union Countries

Synopsis. W artykule poruszono problematyke zaleznosci pomigdzy cenami ziemi rolniczej w
panstwach Unii Europejskiej. Celem artykutu jest proba uzyskania odpowiedzi na pytanie czy ma
miejsce zmniejszanie si¢ zréoznicowania poziomu cen gruntow rolnych w krajach Unii Europejskie;j.
Analizie poddano ceny gruntéw rolnych w wybranych panstwach UE w latach 2006 — 2016. Badaniu
poddano wystgpowanie konwergencji w trzech wymiarach: w catej Unii Europejskiej, pomigdzy
panstwami tzw. starej Unii oraz pomigdzy tzw. nowymi krajami UE. W wyniku przeprowadzonych
analiz potwierdzono wystgpowanie zjawiska sigma-konwergencji cen gruntéw rolnych w catej UE.
Stwierdzono rowniez, ze w tzw. nowych panstwach UE oraz pomigdzy panstwami nalezacymi do
tzw. starych panstw UE nie zachodzi zjawisko sigma-konwergencji cen gruntéw rolnych.

Stowa kluczowe: sigma-konwergencja, grunty rolne, ceny, Unia Europejska

Abstract. The article raises the issue of dependence between agricultural land prices in the European
Union countries. The aim of the article is to provide an answer to the following question: if the level
of agricultural land price differentiation in the European Union is diminishing. The analysis covered
prices of agricultural land in selected the EU countries in the period 2006 - 2016. The study was
based on the occurrence of convergence in three dimensions: throughout the European Union,
between the so-called old EU and between the so-called new EU countries. As a result of the
conducted analyses, the phenomenon of sigma-convergence of agricultural land prices across the EU
was confirmed. It was also found that in the so-called new EU countries and in so-called old EU
countries there is no sigma convergence of agricultural land prices.

Key words: sigma-convergence, agricultural land, prices, the European Union
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Wstep

Wspdlny rynek wewngtrzny Unii Europejskiej przejawia si¢ w swobodnym
przemieszczaniu si¢ towaréw — dobr i ustug, ale takze czynnikdéw produkcji (pracy
i kapitalu). Obok kapitalu i pracy, jednym z podstawowych czynnikéw produkcji jest
ziemia. Ze wzgledu na specyficzne cechy ziemi, nie jest mozliwy transfer zregionow
nadwyzkowych do regionéw, w ktorych jest odczuwany niedobor tego czynnika. Z uwagi
na ten fakt powstaje pytanie, czy ceny ziemi jako czynnika produkcji w poszczegodlnych
regionach sa ze soba powiazane. Podstawa do postawienia twierdzenia dotyczacego
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wzajemnych powiazan cen ziemi jest, wskazywana w literaturze, przestrzenna integracja na
rynku towaréw rolnych. Jezeli ma miejsce integracja na rynku towardw rolnych, to jest ona
warunkiem integracji na rynkach czynnikéw produkcji (Krugman i Obstfeld, 2007).
Badanym czynnikiem jest ziemia. Integracja na rynku ziemi bedzie konsekwencja sytuacji
wystepujacej na mobilnych rynkach towaréw rolnych. W zwiazku z powyzszym oczekuje
si¢, ze na podstawie przestrzennej integracji, jaka wystgpuje na rynkach towarow rolnych,
bedzie miata rdwniez miejsce przestrzenna integracja na rynku czynnikow produkcji, w
prezentowanym przypadku — na rynku ziemi rolniczej.

Dotychczasowe badania konwergencji cenowej na rynkach panstw Unii Europejskiej
sprowadzaly si¢ do zbadania integracji rynkoéw towaréw rolnych. Liczne prace dowodzity,
ze rynek towardw rolnych w Unii Europejskiej podlega procesowi integracji (m. in.
Hamulczuk (red.), 2016, Wyrzykowski, 2015, Zawojska, 2012). Rynek ziemi rolniczej jest
przedmiotem zainteresowania wielu badaczy. Autorzy publikacji koncentruja si¢ przede
wszystkim na obrocie ziemia rolnicza i przemianach agrarnych (m. in. Sikorska, 2013),
czynnikach ksztattujacych ceny ziemi rolniczej (Pietrzykowski, 2014b, Weil, 2003), czy
zmianach przepiséw prawa wplywajacych na funkcjonowanie rynku ziemi rolniczej (Gaca,
2017, Prokurat, 2017). W dotychczasowej literaturze brakuje publikacji, w ktorych
podejmowano by temat konwergencji cen ziemi w UE.

W artykule poruszono problematyke integracji rynkow ziemi rolniczej w panstwach
Unii Europejskiej. Celem artykulu jest proba uzyskania odpowiedzi na pytanie, czy ma
miejsce zmniejszanie si¢ zroznicowania poziomu cen gruntow rolnych w czasie w krajach
Unii Europejskiej. Tym samym weryfikowano wystgpowanie zjawiska konwergencji typu
sigma. Ponadto, przedstawiono zmiany cen gruntow rolnych, jakie zaszly w badanym
okresie w panstwach Unii Europejskiej oraz podjgto probe odpowiedzi na pytanie
dotyczace przyczyn zaistniatych zmian.

Konwergencja w teorii ekonomii

Od konca XX wieku analiza konwergencji jest jednym z gldéwnych nurtow badan
dotyczacych teorii wzrostu. Zgodnie z tradycyjnym podejsciem, konwergencja odpowiada na
pytanie dotyczace zmniejszania si¢ zréznicowania poziomu rozwoju gospodarek (sigma-
konwergencja) lub dotyczy zmniejszania si¢ zréznicowania pomig¢dzy regionami o poczatkowo
nizszym poziomie rozwoju a regionami lepiej rozwinigtymi (B-konwergencja). Koncepcja beta-
konwergencji zaklada wystepowanie tzw. zjawiska ,,doganiania” — to oznacza, ze regiony o
nizszym poziomie rozwoju charakteryzuja si¢ szybszym tempem wzrostu niz kraje bogatsze, co
wraz z uptywem czasu prowadzi do wyréwnywania poziomow dochoddéw per capita (Berbeka,
2006). W ramach koncepcji konwergencji typu beta wyrdznia si¢ ponadto konwergencjg
absolutng (zakladajaca, Ze kraje stabiej rozwinigte zawsze wykazuja szybsze tempo wzrostu,
dazac do poziomu krajéw wyzej rozwinigtych) oraz konwergencjg¢ warunkowa (oznaczajaca
osiaganie zbieznosci tylko w takim przypadku, gdy wszystkie regiony, zar6wno te gorzej jak i
lepiej rozwinigte, daza do swoich wlasnych stanow rownowagi dlugookresowej)
(Prochniak, 20006).

Konwergencja gospodarcza oznaczajaca osiaganie spojnosci (zblizania si¢) poziomow
produkcji per capita wywodzi si¢ z neoklasycznej teorii wzrostu powstatych w latach 50. i
60. XX wicku. Jest nastgpstwem przyjetej w tej teorii koncepcji o malejacej krancowej
produkcyjnosci  kapitatu  per capita oraz o egzogenicznym podlozu postgpu
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technologicznego (Nowak, 2006). Wedlug powyzszego, wzrost gospodarczy powinien
przybliza¢ do dtugookresowego stanu réwnowagi wyznaczonego przez stopg wzrostu.
Stopa wzrostu natomiast jest uzalezniona od sily roboczej oraz tempa postgpu
technicznego. Malejaca krancowa produktywnos¢ determinuje roéwniez fakt, ze stopa
wzrostu stabiej rozwinigtych gospodarek jest wyzsza, zatem poziom dochodu lub PKB per
capita powinien zbliza¢ si¢ do poziomu gospodarek panstw zamoznych (Tylec, 2017).
Chronologicznie, pierwsza koncepcja, ktora podlegata rozwazaniom byla teoria beta
konwergencji. Od lat 80 ubieglego wieku naukowcy zaczgli jednak zwraca¢ uwagg na fakt
sprzecznos$ci pojawiajacej si¢ w badaniach, a mianowicie, ze wystgpowanie beta-
konwergencji nie musi oznacza¢, ze w badanym okresie nastapi zmniejszenie
zréznicowania danego zjawiska (Kusidet, 2013). Na bazie tych rozwazan powstala
koncepcja sigma-konwergencji, badajaca zmiany zréznicowania danego zjawiska w czasie.
Przy czym, wystgpowanie f-konwergencji jest czynnikiem koniecznym, ale
niewystarczajacym do osiagnigcia 6-konwergencji (Bal-Domanska, 2009).

W literaturze wielokrotnie podejmowano temat zmniejszania si¢ zrdznicowania
poziomu rozwoju gospodarczego panstw Unii Europejskiej. Wielu badaczy na podstawie
przeprowadzonym badan empirycznych potwierdzato zachodzenie procesu konwergencji
gospodarczej typu sigma pomigdzy panstwami UE (m. in. J6zwik, 2014, Berbeka, 2006).

Ze wzgledu na przedmiot badania jednym z rodzajow konwergencji jest tzw.
konwergencja nominalna, ktéra oznacza zmniejszanie si¢ pozioméw zroéznicowania m. in.
cen czynnikéw produkcji, stop procentowych, czy kursow walutowych (Gnat, 2014).
W teorii ekonomii zmniejszenie dyspersji rozwojowej pomigdzy krajami stabiej 1 lepiej
rozwinigtymi powoduje, ze konwergencja realna powinna prowadzi¢ do konwergencji
nominalnej, co objawia si¢ wyrownaniem poziomow cen (Pietrzykowski, 2014a). Zatem,
zgodnie z literatura, proces integracji gospodarczej powinien prowadzi¢ do zbiezno$ci
poziomo6w cen. Podstawa rozwazan teoretycznych konwergencji cenowej jest prawo jedne;j
ceny. Prawo jednej ceny stanowi, ze na konkurencyjnych rynkach (bez uwzgledniania
kosztow transportu i oficjalnych barier handlowych) homogeniczne dobra, po przeliczeniu
na wspolna walute, sa nabywane po jednakowej cenie (Dzik-Walczak, 2014).

Zrédta danych i metodyka

Dla zrealizowania celu artykutlu, zbadano wystepowanie zjawiska sigma-
konwergencji. Zgodnie z definicja, konwergencja typu sigma to koncepcja oznaczajaca
zmniejszanie si¢ nierownosci badanej cechy w czasie (Kusidet, 2013).

Weryfikacja zatozenia o wystgpowaniu konwergencji typu sigma wymaga okreslenia
miary koncentracji lub nieréwnosci zjawiska. W literaturze dotyczacej konwergencji
zdefiniowanych zostato wiele metod pomiaru tego procesu, rézniacych si¢ trudnoscia w
zastosowaniu, czy poziomem spetnienia ukltadu aksjomatow stawianych przed miarami
nierownos$ci (Kusidet, 2013). Najprostszym miernikiem, stosowanym czgsto w
poréwnaniach panstw, jest rozstgp. Jest to prosta do okreslenia miara, jednak obarczona
wada uwzgledniania jedynie dwoch krancowych danych — najwyzszej i najnizszej wartosci
badanego zjawiska. W celu uwzglednienia wszystkich wartosci badanych zjawisk w czasie,
do obliczenia sigma-konwergencji, najczesciej stosowang miarg jest wspotczynnik
zmiennosci lub odchylenie standardowe logarytmow. W literaturze wskazywane sa takze
inne wskazniki pozwalajace okresli¢ nierownomierno$ci rozktadu badanej cechy, m. in.
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analiza zmian w czasie wspolczynnika Giniego czy metoda polegajaca na poréwnaniu
pozioméw cechy w gornym i dolnym kwintylu rozktadu (Nowak, 2006).

W niniejszym artykule, do weryfikacji hipotezy o wystgpowaniu sigma-konwergencji,
zastosowano analiz¢ odchylen standardowych logarytméw naturalnych danej cechy.
Zgodnie z definicja, do pomiaru sigma-konwergencji w okresie t (t =1, 2, ..., T) stosowane
jest odchylenie standardowe logarytmow naturalnych poziomu produktu y; do wartosci
$rednich w okresie ¢ zgodnie ze wzorem (Bal-Domanska, 2009, s. 10):

_ \/Z?’:ﬂln)’it — Iny,)?

B (N-1)
gdzie: y;, — warto$¢ cechy y dla obiektu i, w okresie ¢,
y; — Srednia arytmetyczna cechy y; (dla i=1,..., N obiektow) dla okresu ¢,
N — liczba badanych obiektow n =1, 2, ..., N.

O wystgpowaniu konwergencji typu sigma mowi sig, jezeli odchylenie standardowe
logarytmow naturalnych z okresu na okres maleje. Przeciwny proces do konwergencji jest
nazywany dywergencja.

W celu weryfikacji wystgpowania sigma-konwergencji, analizie poddano dwadziescia
wybranych panstw Unii Europejskiej, dla ktorych posiadano dane na temat wysokosci
srednich cen gruntdw rolnych. Informacje na temat S$rednich cen gruntdw rolnych
pozyskano z danych publikowanych przez Eurostat oraz z publikacji Instytutu Ekonomiki
Rolnictwa i Gospodarki Zywnoéciowej Panstwowego Instytutu Badawczego (IERiGZ
PIB), opublikowane w opracowaniach ,Rynek ziemi rolniczej. Stan i perspektywy”.
Powyzsze dane dla poszczegdlnych panstw gromadzone przez IERiGZ pochodzity nie
tylko z panstwowych urzedéw statystycznych, ale rowniez z takich zrodet jak ministerstwa
rolnictwa, osrodki naukowo-badawcze, instytucje i1 organizacje rolne oraz agencje
posrednictwa w obrocie gruntami rolnymi w poszczegdlnych krajach. W celu zbadania
wystgpowania zjawiska konwergencji, uznano, ze uzyskane dane wtorne zamieszczone w
ww. publikacjach sa wystarczajace do potwierdzenia lub odrzucenia hipotezy o istnieniu
sigma-konwergencji.

Badaniu poddano wystgpowanie konwergencji w trzech wymiarach: w catej Unii
Europejskiej (przyjmujac do analizy 20 panstw); pomigdzy panstwami tzw. starej Unii oraz
pomigdzy tzw. nowymi krajami UE. Jako nowe panstwa Unii Europejskiej przyjgto kraje,
ktore przystapity do Wspolnoty po 2004 roku. Okres badania ustalono na lata 2006 - 2016.

Rynek ziemi rolniczej w Unii Europejskiej

Instytucje odpowiedzialne za rynek ziemi rolniczej maja w Unii Europejskiej dtuga
historig. Poczatki zainteresowania gruntami rolnymi siggaja 1957 roku, kiedy to powstata
Wspolna Polityka Rolna — zgodnie z postanowieniami Traktatu Rzymskiego wlaczono
rolnictwo do wspolnego rynku Europejskiej Wspolnoty Gospodarczej (Prokurat, 2017).
Gtownymi celami WPR byly stabilizacja rynkow rolnych, poprawa warunkéw zycia
rolnikow 1 zwigkszenie produktywnosci rolnictwa (Chotkowski i Gazinski, 2011).
Proponowane byly rézne rozwiazania majace na celu wsparcie europejskiego rolnictwa.
Stopniowo tworzono instytucje, ktore mialy zapewnié¢ stala pomoc rolnictwu w Unii
Europejskiej — ostatecznie powstat model rolnictwa, ktory przewiduje ingerencjg panstwa w
rynek. Regule¢ Traktatu o funkcjonowaniu Unii Europejskiej stanowiaca, ze traktaty nie
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przesadzaja zasad prawa wilasnosci w panstwach cztonkowskich, wiele panstw UE
wykorzystuje do opracowania wlasnych przepisow prawnych dotyczacych obrotu gruntami
rolnymi. Zatem, w niektorych panstwach Unii, ceny gruntdw, zasady obrotu rynkowego
czy warunki dzierzawy moga by¢ regulowane (Prokurat, 2017).

Panstwa Unii Europejskiej sa znacznie zréznicowane pod wzgledem ogodlnej
powierzchni, a co za tym idzie, takze pod wzglgdem powierzchni gruntéw uzytkowanych
rolniczo (rys. 1). Do panstw o najwigkszych obszarach gruntow rolnych nalezy zaliczy¢
Francje, Hiszpani¢, Niemcy, Rumunig, Polske, Wlochy oraz Wielka Brytani¢. Wedlug
danych Eurostat powierzchnia gruntow uzytkowanych rolniczo w Polsce w 2015 roku
wynosita ponad 150 tys. km’ co stanowilo okoto 50% powierzchni kraju. Panstwa o
najmniejszym areale gruntow ziemi rolniczej to panstwa niewielkie powierzchniowo, takie
jak Stowacja, Lotwa, Estonia, Belgia, Holandia. Najmniejszy procentowy udzial gruntow
uzytkowanych rolniczo w ogolnej powierzchni kraju odnotowano w panstwach
skandynawskich — Finlandii i Szwecji. Natomiast najwigkszy udziat — w Danii, Irlandii, na
Wegrzech oraz w Rumunii — w tych panstwach ziemia wykorzystywana na cele zwiazane z
rolnictwem stanowi ok. 60 % powierzchni catkowitej tych pafistw.
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Rys. 1. Powierzchnia gruntdéw wykorzystywanych na cele rolnicze oraz udzial gruntow wykorzystywanych na cele
rolnicze w og6lnej powierzchni kraju w wybranych panstwach Unii Europejskiej (w 2015 r.).

Fig. 1. The agricultural land area and share agricultural land in the country’s total area in selected EU countries (in
2015).

Zrodto: opracowanie whasne na podstawie danych Eurostat.

Polska na tle innych panstw Unii Europejskiej jest uznawana jako kraj $rednio
wyposazony w zasoby ziemi rolnej (Dzun i Musial, 2013). Powierzchnia ziemi
wykorzystywanej na cele rolnicze w Polsce stanowita w 2015 r. okoto 8% zasobu catej UE.
Wigksza powierzchnia ziemi rolniczej dysponowaly Francja, Hiszpania i Niemcy.

Ceny gruntow rolnych charakteryzuja si¢ duzym zréznicowaniem pomigdzy
poszczegdlnymi panstwami Unii Europejskiej (rys. 2). W roku 2006 najwyzsze ceny
odnotowano w takich panstwach jak Holandia, Belgia, Dania i Irlandia. W tych panstwach
ceny oscylowaly w granicach 27 tys. — 37 tys. euro za 1 ha gruntu. Najnizsze §rednie ceny
gruntéw rolnych zaobserwowano na Litwie, Lotwie, w Estonii, Czechach, czy Bulgarii. W
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tych pafnstwach w 2006 roku ceny gruntdw rolnych wahaly si¢ w granicach od 486 do
okoto 1000 euro/ha. Srednia cena ziemi rolniczej we wszystkich badanych panstwach UE w
2006 roku wynosita 9 636 euro/ha.

W 2016 roku sytuacja ksztattowata si¢ podobnie — tzn. z reguty wyzsze ceny wystgpowaly
w panstwach Europy Zachodniej — zdecydowanie najwyzsze S$rednie ceny gruntow
zaobserwowano w Holandii (ok. 58 tys. euro/ha). Rok 2016 nie byl w tym wzgledzie
wyjatkowy — w Holandii od wielu lat sa notowane najwyzsze ceny gruntow. Ekonomiczne
warunki funkcjonowania rolnictwa w Holandii, w szczegdlnosci otwarcie na konkurencjg
Swiatowa spowodowaly wzrost popytu na grunty, co doprowadzito do wysokiego poziomu cen.
Nie bez znaczenia pozostaje fakt, ze Holandia jest niewielkim obszarowo panstwem, a na jej
terytorium obserwuje si¢ ekspansje obszardw zurbanizowanych. Pozyskanie gruntéw stato sie
przedmiotem konkurencji miedzy sektorem rolnym a sektorami budownictwa czy infrastruktury
(Rynek ziemi rolniczej... 2017). Powyzej $redniej ceny wsrod badanych panstw (w 2016 roku
srednia cena wyniosta 13 815 euro/ha), znalazly si¢ rowniez takie kraje jak Belgia, Niemcy,
Dania, Irlandia, Wtochy, czy Wielka Brytania.
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Rys. 2. Srednie ceny ziemi rolniczej w wybranych panstwach Unii Europejskiej w latach 2006 i 2016.
Fig. 2. The average agricultural land prices in EU countries in 2006 and 2016.

Zrodto: opracowanie whasne na podstawie danych IERGiZ.

Najnizsze jednostkowe stawki za grunty rolne uzyskiwano w panstwach Europy
srodkowej 1 wschodniej. Najnizsze ceny odnotowano w Estonii (2 700 euro/ha), Lotwie
(2 771 euro/ha), Bulgarii (3 890 euro/ha) oraz na Litwie (3 340 euro/ha).

We wszystkich z badanych panstw w analizowanym okresie nastapil wzrost cen
gruntéw rolnych. Wyjatkiem jest Irlandia, gdzie odnotowano spadek cen gruntéw rolnych.
Przyczyny takiego stanu nalezy upatrywaé w naglym wzroscie popytu na grunty
przeznaczane na cele budowlane i inwestycyjne, ktory nastapit w 2006 roku. Wowczas
ceny ziemi rolnej wahaly si¢ w przedziale 55-65 tys. euro/ha. Wejscie gospodarki kraju w
fazg recesji w 2008 roku spowodowato spadek popytu na grunty rolne. W efekcie srednia
cena spadta ponizej 24,0 tys. euro/ha.

Biorac pod uwage ceny gruntdw rolnych w Unii Europejskiej, rynek gruntéw mozna
podzieli¢ na dwie grupy:
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— tzw. ,stare” kraje Unii Europejskiej — w wigkszo$ci z tych panstw $rednie ceny gruntow
rolnych od lat utrzymuja si¢ na stabilnym, wysokim poziomie, dominujg transakcje
wolnorynkowe. Na zmiany cen ziemi wplyw ma przede wszystkim sytuacja
gospodarcza danego kraju oraz popyt na grunty w celach lokacyjnych.

— tzw. ,nowe” kraje Unii Europejskiej (panstwa, ktore przystapity do UE po 2004 roku) —
sytuacja na tych rynkach jest dynamiczna i zalezy od specyfiki danego kraju,
w wigkszosci z nich po przystapieniu do UE nastapit znaczny wzrost cen gruntow
rolnych oraz ozywienie na rynku.

Wyniki badan empirycznych

W Unii Europejskiej zauwaza si¢ znaczne zréznicowanie poziomu oraz dynamiki
zmian cen gruntdw rolnych. Do czynnikow wptywajacych na ksztattowanie si¢ poziomu
cen gruntdw w poszczegélnych krajach nalezy zaliczy¢ ich dostgpnos¢ na rynku
(uwarunkowana m.in. zasobami, w tym udzialem tych gruntow w ogdlnej powierzchni
kraju), oraz regulacjami prawnymi poszczegélnych panstw w zakresie zasad obrotu
gruntami rolnymi (Laskowska, 2014). Analizujac zmiany w poziomach cen, jakie nastapity
w badanym okresie stwierdzono, ze ziemia rolnicza w panstwach tzw. ,,starej” UE zyskuje
wolniej na warto$ci niz grunty rolne w panstwach przyjetych do Wspolnoty po 2004 roku.

W zakresie wystgpowania zjawiska konwergencji, analizie poddano integracj¢ rynku
gruntow rolnych w catej Unii Europejskiej (rys. 3). Odchylenia standardowe logarytmow
naturalnych z okresu na okres sa coraz mniejsze. Linia trendu o nachyleniu ujemnym jest
istotna statystycznie. Zatem, wystepuje zjawisko sigma-konwergencji.
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Rys. 3. Konwergencja typu sigma pomigdzy cenami gruntow rolnych w panstwach UE.
Fig. 3. Sigma convergence of agricultural land prices in European Union countries.

Zrodto: opracowanie whasne na podstawie wynikow badan.

Uzasadnieniem wystgpowania sigma-konwergencji jest dynamiczny wzrost cen ziemi
w nowych panstw cztonkowskich (w szczegolnosci na Stowacji, w Czechach, Bulgarii czy
w Polsce) oraz w miarg stabilny poziom cen ziemi w panstwach tzw. starej Unii (przede
wszystkim w Belgii, Danii, Francji, we Wtoszech). W panstwach, ktore przystapity do UE
po 2004 roku, znaczny wzrost cen prowadzi do systematycznego ,,doganiania” cen
wystepujacych w panstwach juz wczesniej nalezacych do Unii. Te dwa zjawiska —
dynamiczny wzrost cen w nowych panstwach UE oraz wzgledna stabilizacja na rynkach
panstw tzw. starej UE — wystepujace jednoczesnie, prowadza do stopniowego zmniejszania
zrdznicowania poziomu cen ziemi rolniczej w Unii Europejskiej.
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W odniesieniu do panstw nalezacych do Unii Europejskiej przed 2004 r., w
poczatkowym okresie badania, tj. od 2007 do 2011 roku, nastgpowalo zmniejszenie
zrdznicowania poziomow cen ziemi rolniczej w tych panstwach (rys. 4). Od 2011 do 2016
roku nastapita stabilizacja na rynku ziemi rolniczej — w zakresie analizy logarytmow
naturalnych nie wystgpowaly zmiany — wzrost lub spadek wartosci pozioméw odchylen.
Linia trendu badanego zjawiska jest nachylona ujemnie, oraz jest istotna statystycznie, co
moze S$wiadczy¢ o zachodzacym zjawisku sigma-konwergencji. Warto doda¢, ze
zmniejszenie réznic cenowych nastapito w sposob skokowy na przetomie lat 2009-2010 i
od tego czasu procesy sigma-konwergencji nie sa widoczne.
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Rys. 4. Konwergencja typu sigma pomigdzy cenami gruntow rolnych w panstwach tzw. starej UE.
Fig. 4. Sigma convergence of agricultural land prices in so-called old European Union countries.

Zrodto: opracowanie whasne na podstawie wynikow badan.

Rysunek 4 dotyczy wszystkich panstw, ktore zaliczono do tzw. ,,starej” Unii. W toku
przeprowadzonych analiz zweryfikowano réwniez zmiany pozioméw odchylen
standardowych logarytméw naturalnych, przy uwzglednieniu jedynie panstw, w ktdrych
nastapit wzrost cen gruntow rolnych w badanym okresie. Jedynym przypadkiem,
nieodpowiadajacym powyzszemu kryterium jest Irlandia, w ktorej w latach 2006 — 2016
odnotowano spadek cen ziemi rolniczej. Irlandia jest jedynym panstwem, w ktorym
zaobserwowano odmienng tendencje¢ od pozostalych panstw, zatem zdecydowano si¢ na
wyeliminowanie tej zmiennej oraz sprawdzenie, czy wplynie to znaczaco na otrzymane
wyniki (rys. 5).
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Rys. 5. Konwergencja typu sigma pomigdzy cenami gruntéw rolnych w tzw. starych panstwach UE, po
wyeliminowaniu Irlandii.

Fig. 5. Sigma convergence of agricultural land prices in so-called old European Union countries (without Ireland).

Zrodto: opracowanie whasne na podstawie wynikow badan.
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Wykres 5 rowniez potwierdza skokowy charakter zmniejszenia réznic cenowych. Przy
uwzglednieniu tzw. ,,starych” panstw nalezacych do UE, w ktorych w badanym okresie
nastgpowal wzrost cen ziemi rolniczej, linia trendu jest nachylona ujemnie, ale jest
nicistotna statystycznie (p-value na poziomie 0,078). W zwiazku z faktem, ze po
wyeliminowaniu wylacznie jednej zmiennej wyniki nie spetniaja kryterium istotnosci,
przyjeto, ze w panstwach ,,starej” Unii nie wystapita w badanym okresie konwergencja
typu sigma migdzy cenami gruntow rolnych.

Do ,,nowych” panstw Unii Europejskiej zaliczono Bulgarig, Czechy Estonig, Litwg,
Lotwe, Rumunig, Stowacjg, Wegry oraz Polske. Pomigdzy cenami gruntéw rolnych w tych
krajach, w okresie objetym analiza, miatlo miejsce mniejsze zréznicowanie cen gruntow
(rys. 6), czego efektem jest nizszy poziom odchylen standardowych logarytméw
naturalnych niz w przypadku catej UE (rys. 3) i ,,starej” UE (rys. 415).
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Rys. 6. Konwergencja typu sigma pomigdzy cenami gruntow rolnych w tzw. nowych panstwach UE.
Fig. 6. Sigma-convergence of agriculture land prices in so-called new European Union countries.

Zrodto: opracowanie whasne na podstawie wynikéw badan.

W ,,nowych” panstwach UE, trend liniowy wykazujacy tagodne ujemne nachylenie,
dla badanego okresu jest nieistotny statystycznie. Zatem nie zachodza przestanki do
potwierdzenia wystgpowania sigma-konwergencji. Brak wyraznej tendencji czasowej
zjawiska oraz coroczne wahania §wiadcza o dynamicznej sytuacji na rynku gruntow
rolnych w ,nowych” panstwach UE i niejednolitych zmianach cen na tych rynkach.
W badanym okresie nie zaobserwowano tez wystgpowania zjawiska przeciwnego, tzn.
dywergencji cen.

Podsumowanie

Ceny gruntow rolnych w badanym okresie wzrosty we wszystkich analizowanych
krajach UE (z wyjatkiem Irlandii). Wyzszy procentowy wzrost cen zaobserwowano w tzw.
»howych” panstwach UE, ktore przystapily do Wspolnoty po 2004 roku — wejscie nowych
panstw do Unii Europejskiej spowodowalo w tych krajach znaczny wzrost cen gruntow
rolnych. Tempo i skala wzrostu cen gruntdow rolnych w panstwach tzw. ,starej UE” jest
mniejsze. Pomimo znacznego wzrostu cen gruntdéw rolnych w nowych panstwach Unii
Europejskiej, nadal zauwazalne sa dysproporcje pomigdzy cenami gruntow w tzw. nowych
i starych panstwach Unii. W zadnym z ,,nowych” panstw UE ceny gruntow rolnych nie
przekroczyty $redniej ceny gruntow rolnych dla catej Unii Europejskiej.
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Na podstawie przeprowadzonej analizy, mozna uzna¢, ze dla calej Unii Europejskiej
wystepuje zjawisko konwergencji cenowej typu sigma. Nastgpuje bowiem zjawisko
zmnigjszania si¢ zré6znicowania poziomow cen gruntdow rolnych migdzy krajami w UE.
Wystepujace zjawisko zwiazane jest z dynamicznym wzrostem cen ziemi nowych panstw
cztonkowskich oraz ze stabilnym poziomem cen ziemi w panstwach tzw. starej Unii.
Dynamiczny wzrost cen w nowych panstwach UE oraz wzgledna stabilizacja na rynkach
panstw tzw. starej UE prowadza do stopniowego zmniejszania zrdéznicowania poziomu cen
ziemi rolniczej w Unii Europejskiej. Przeprowadzone badania nie potwierdzity
wystgpowania zjawiska konwergencji typu sigma pomigdzy tzw. nowymi panstwami Unii
Europejskiej. W przypadku krajéw ,.starej” Unii badania nie byly jednoznaczne, a ich
wyniki w znacznym stopniu determinowane byly nietypowym przebiegiem cen w Irlandii.

Ostateczna konkluzja sprowadza si¢ do uznania postgpujacej integracji na rynku ziemi
rolniczej w UE. Mimo braku mobilnosci ziemi, jako czynnika produkcji, obserwujemy
wyréwnywanie si¢ jego cen. Wynika¢ to moze z praktycznie nieograniczonego przeptywu
towarow rolno-zywno$ciowych oraz przeptywu kapitatu. Brak istotnej konwergencji cen
typu sigma w grupie ,,starych” i w grupie ,,nowych” krajow czlonkowskich wskazywac
moze na wystgpowanie granic dla petnej integracji rynkoéw ziemi rolniczej w krajach UE.
Przypuszczenia te warto zweryfikowaé w przysztosci poprzez sprawdzenie wystgpowania
zjawiska absolutnej i wzglednej konwergencji cen typu beta.
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Federalizm fiskalny i Srodowiskowy a polityka rolna

Fiscal and Environmental Federalism vs. Agricultural Policy

Synopsis. Stworzenie przez panstwo skutecznej i efektywnej polityki rolnej jest niezmiernie trudnym
zadaniem. Wydaje sig, ze zaprojektowanie wlasciwego zestawu instrumentéow staje si¢ tym
trudniejsze im wigkszego obszaru dotyczy. Celem artykutu jest proba odpowiedzi na pytanie, jak
wielka rolg w tworzeniu i realizacji polityki rolnej w UE powinna odgrywa¢ Komisja Europejska, a
jak duza rzady poszczegdlnych panstw cztonkowskich. Odpowiedz na to pytanie bazuje na
osiagnigciach teorii federalizmu fiskalnego i federalizmu $rodowiskowego. Artykut opiera si¢ na
przegladzie literatury oraz analizie optymalnego z punktu widzenia celow polityki rolnej zakresu
kompetencji administracji publicznej w tworzeniu i wdrazaniu polityki rolnej przy uwzglednieniu
aktualnych wyzwan stojacych przed rolnictwem. Uzyskane wyniki pozwalaja okresli¢, jak
zoptymalizowa¢ podziat zadan zwiazanych z polityka rolng migdzy szczeblami administracji, co
umozliwia wdrazanie skuteczniejszej i efektywniejszej polityki rolne;j.

Stowa kluczowe: polityka rolna, federalizm fiskalny, federalizm srodowiskowy, skuteczno$¢ polityki,
efektywnosé polityki

Abstract. The creation of an effective and efficient agricultural policy by the state is an extremely
difficult task. It seems that designing proper agricultural policy becomes more difficult the larger the
area. The aim of the article is to try to answer the question of what role in the creation and
implementation of agricultural policy in the EU should be played by the European Commission, and
by individual Member States. The answer to this question is based on the theories of fiscal and
environmental federalism. The article is based on a review of literature and analysis of the optimal
scope of public administration's competences in the creation and implementation of agricultural
policy. The obtained results allow to determine how to optimize the division of tasks related to the
agricultural policy between the levels of administration, which enables the implementation of a more
effective and more efficient agricultural policy.

Key words: agricultural policy, fiscal federalism, environmental federalism, policy effectiveness,
policy efficiency

JEL Classification: Q18, Q58, H77

Wprowadzenie

Stworzenie przez panstwo skutecznej i efektywnej polityki rolnej jest niezmiernie
trudnym zadaniem. Zar6wno w procesie projektowania, jak i wdrazania tej polityki pojawia
si¢ bardzo duzo dylematow i problemow zwiazanych z niepewnoscia, co do przysztych
skutkow instrumentow przewidywanych do implementacji. Wydaje sig, ze zaprojektowanie
wiasciwej polityki rolnej staje si¢ tym trudniejsze im wigkszego obszaru dotyczy. Wynika
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to z faktu, iz wraz ze wzrostem obszaru objgtego wdrazaniem okre§lonego instrumentarium
polityki rolnej, zwigksza si¢ zroznicowanie rolnictwa i specyfika jego otoczenia.

Zjawisko to jest szczegblnie widoczne przy analizowaniu funkcjonowania polityki
rolnej w Unii Europejskiej. Kolejne rozszerzenia obejmowaly panstwa o odmiennej
strukturze rolnictwa 1 roéznych warunkach spoleczno-przyrodniczych, w ktoérych
funkcjonuje ten sektor. W zwiazku z tym jednolite instrumentarium wspolnej polityki
rolnej (WPR) stato si¢ niedopasowane do odmiennych potrzeb sektora rolnego w
poszczegodlnych panstwach cztonkowskich.

Celem artykulu jest proba odpowiedzi na pytanie, jak wielka rol¢ w tworzeniu
i realizacji polityki rolnej w Unii Europejskiej powinna odgrywaé¢ Komisja Europejska, a
jak duza rzady poszczegolnych panstw cztonkowskich. Pytanie to nie ogranicza si¢ jednak
do tego szczegdlnego przypadku. Zaré6wno to pytanie, jak i odpowiedZ na nie maja
charakter bardziej uniwersalny i odnosza si¢ do podziatu zadan i obowiazkow w zakresie
dziatan wiadz centralnych i regionalnych funkcjonujacych w ramach wspolnego,
jednolitego rynku wewnetrznego i unii handlowej”. OdpowiedZ na to pytanie bazuje na
osiagnigciach teorii federalizmu fiskalnego i federalizmu $srodowiskowego.

Artykut opiera si¢ na przegladzie literatury dotyczacej stosowania federalizmu
fiskalnego oraz federalizmu $rodowiskowego w polityce panstwa oraz analizie
optymalnego z punktu widzenia celéw polityki rolnej zakresu kompetencji administracji
publicznej w tworzeniu i wdrazaniu polityki rolnej przy uwzglednieniu aktualnych wyzwan
stojacych przed rolnictwem. Uzyskane wyniki pozwalaja okresli¢, jak zoptymalizowaé
podziat zadan zwiazanych z polityka rolng migdzy réznymi szczeblami administracji, co
umozliwia wdrazanie skuteczniejszej i efektywniejszej polityki rolne;.

Federalizm fiskalny i Srodowiskowy

Punktem wyjscia do rozwoju teorii federalizmu fiskalnego oraz federalizmu
srodowiskowego byta koncepcja konkurencji migdzy jurysdykcjami. W 1956 roku Tiebout
zaproponowal model konkurencji roéznych jurysdykcji o mieszkancow. Stwierdzit, iz
konkurujac o mieszkancéw poszczegodlne jednostki administracyjne dostosuja swoje
wydatki do preferencji mieszkancow, co optymalizuje wydatki. Jak wskazuje praca
Banzhafa i Walsha (2006), model Tiebouta nalezy uzna¢ za wtasciwy. Co wigcej, autor ten
wykazal, iz preferencje mieszkancoéw dotycza takze srodowiskowych débr publicznych.

W przypadku federalizmu $rodowiskowego fundamentalnym problemem jest kwestia
srodowiskowych dobr publicznych o réznej skali ,,oddziatywania”. Mozemy mieé¢ do
czynienia z dobrami publicznymi o charakterze krajowym, jak i lokalnym, co wplywa na

2w niniejszym artykule w celu zapewnienia pewnej dozy uniwersalnosci wynikow mowa jest o wladzy centralnej
w opozycji do wladzy regionalnej. Chodzi tu nie tylko o obszar jednego panstwa. Moze to dotyczy¢ podziatu
kompetencji nie tylko migdzy wladza centralng i regionami (czy jak w Stanach Zjednoczonych instytucjami
federalnymi i stanowymi), ale takze nizszego szczebla administracji, tj. wladz regionalnych i lokalnych (np. w
Polsce wladz szczebla wojewddzkiego i powiatowego) oraz wyzszego szczebla — grupa panstw a panstwo (np.
Unia Europejska a panstwa cztonkowskie czy porozumienia migdzynarodowe — np. Protokot z Kioto a panstwa
sygnatariusze). Oczywiscie mozliwosci podzialu kompetencji migdzy réznymi wymienionymi szczeblami wiadz
sa bardzo rozne i zaleza od obowiazujacych regulacji prawnych. Przy tym, nalezy pamigtaé, iz obowiazujace
rozwigzania moga by¢ zmieniane, co moze okaza¢ si¢ konieczne dla zapewnienia optymalnego podziatu
kompetencji zwigzanych z danym obszarem polityki.



146  B. Wieliczko

ich warto$¢ mierzong na ré6znym poziomie administracji. Federalizm $rodowiskowy to
takze kwestia efektu rozlewania si¢ efektow dzialan podejmowanych na jednym obszarze
na okoliczne obszary. Jest to szczegdlnie istotny problem wymagajacych szczegolnej uwagi
przy podziale kompetencji poszczegolnych szczebli administracji.

Jednocze$nie w przypadku kwestii $rodowiskowych mamy czesto do czynienia
z efektem skali, gdy objgcie okreslonymi dziataniami wigkszego obszaru lepiej stuzy
ochronie srodowiska niz ograniczenie si¢ do mniejszej jednostki administracyjnej. Dotyczy
to przede wszystkim sytuacji, gdy ochrona czy okreslonymi dziataniami
prosrodowiskowymi obejmuije si¢ jedynie fragment danego ekosystemu®. W tym przypadku
mozemy mowic o efekcie skali realizowanych dziatan®.

Jak na podstawie przegladu literatury na temat federalizmu $rodowiskowego Steurer
i Clar (2015), stwierdzili, ze federalne systemy polityczne moga utrudnia¢ ograniczanie
zmian klimatycznych na pig¢ réznych sposobdéw. Po pierwsze, duza liczba podejmujacych
decyzje i zwiazane z tym duplikowanie si¢ instytucji moze prowadzi¢ do opdznienia
wdrazania dzialan shuzacych ochronie srodowiska lub ich blokowania. To podnosi koszty
transakcyjne polityki srodowiskowej i zmniejsza jej efektywnos¢. Po drugie, moze dojs¢ do
rywalizacji migdzy poszczegdlnymi regionami stuzacej podniesieniu ich konkurencyjnos$ci
ekonomicznej, co moze doprowadzi¢ do obnizenia norm i standardow srodowiskowych. Po
trzecie, rozdrobnienie odpowiedzialno$ci migdzy poszczegdlnymi poziomami wladz moze
prowadzi¢ do fragmentarycznej i niespdjnej polityki srodowiskowej. Po czwarte, system
federacyjny moze utrudniaé wdrazanie postanowien porozumien migdzynarodowych. Po
piate, niejasny lub niewtasciwy podzial obowiazkéw migdzy poszczegélne szczeble
administracji moze utrudni¢ wdrazanie regulacji sSrodowiskowych.

Jednakze federalna struktura panstwa nie musi wiaza¢ si¢ z problemem realizacji
zadan dotyczacych ochrony $rodowiska. Federalna struktura panstwa moze umozliwiaé
eksperymentowanie z roznymi rozwiazania i wybdr optymalnej formy ochrony §rodowiska.
Mozliwe jest rdwniez rozprzestrzenianie si¢ innowacji $rodowiskowych. Wypracowane
lokalnie rozwiazania moga rozprzestrzenia¢ si¢ na inne regiony, ale konieczne jest do tego
nadanie odpowiednich uprawnien lokalnym aktorom, co nie zawsze ma miejsce w ramach
federacyjnej struktury panstwa (Corfee Morlot, 2009). Gléwna zaleta federalizmu jest
jednak elastyczno$¢ rozwiazan w zakresie ochrony s$rodowiska i dopasowanie ich do
potrzeb danego regionu.

Interesujacym  kierunkiem rozwoju teorii federalizmu S$rodowiskowego jest
uwzglednienie w proponowanych rozwiazaniach koncepcji federalizmu adaptacyjnego oraz
eksperymentalizmu demokratycznego. Eksperymentalizm demokratyczny (ang. democratic
experimentalism) to element wspotczesnej mysli prawniczej bazujacy na pragmatycznej
teorii spotecznej (ang. pragmatist social theory) i innowacyjnych rozwiazaniach

* Przyktadem, na mniejsza skalg jest kwestia dziatan rolno-srodowiskowych, gdy podjecie dzialania, zwlaszcza z
zakresu ochrony bioréznorodnosci w jednym gospodarstwie rolnym nie daje znaczacych efektow, jesli dziatanie to
nie obejmie roéwniez sasiednich gospodarstw. W zwiazku z tym wielu badaczy postuluje grupowe czy tez
kolektywne wdrazanie dziatan rolno-srodowiskowych (np. Merckx i in., 2009; Wieliczko 2015; Kleijn i in., 2011;
Prager, 2015; McKenzie i in., 2013; Toderi i in., 2017).

* W literaturze anglojezycznej mowa jest tu o ,.ecologies of scale” w analogii do ,.,economies of scale”, czyli
ekonomicznego efektu skali (np. Adler 2005, s.15).
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stosowanych w réznych post-biurokratycznych organizacjach. Zaktada wspoélprace, a nie
wzajemne dowodzenie swych racji w oparciu o rozkazy czy techniki inzynierii polityczne;”.

Innym, bardzo praktycznym rozwiazaniem w zakresie federalizmu $rodowiskowego
jest koncepcja federalizmu progresywnego. Oznacza ona okre$lenie norm i wymogow
minimalnych na poziomie centralnym z mozliwoscia zaostrzenia ich na szczeblu
regionalnym (Dijkstra, Fredriksson, 2010).

Waznym problemem, zaréwno w przypadku federalizmu srodowiskowego, jak
i fiskalnego, jest asymetria informacji. Nie mozna zaklada¢, iz wladze na wyzszym
szczeblu dysponuja pelna wiedza o preferencjach mieszkancow poszczegoélnych regionow
lub w pelni znaja problemy srodowiskowe na szczeblu regionow.

Jaki zakres federalizmu potrzebny jest w polityce rolnej?

Polityka rolna obejmuje w coraz wigkszym stopniu nie tylko cele zwiazane z
produkcja zywnosci oraz zapewnieniem odpowiedniego poziomu dochodow ludnosci
rolniczej, ale takze z ochrona §rodowiska i dostarczaniem dobr publicznych w formie ushug
ckosystemoéw. Z tego wzgledu kwestia federalizmu $rodowiskowego nabiera coraz
wigkszego znaczenia, jesli chodzi o optymalizacj¢ oddzialywania polityki rolnej. Ponadto,
w dobie rosnacej globalizacji proceséw ckonomicznych, takze kwestie federalizmu
fiskalnego w polityce rolnej staja sig¢ istotniejsze z punktu widzenia potrzeb rozwojowych
sektora rolnego.

Jak wskazuje Oates (2001), istnieje obawa, iz wladze regionalne moga by¢ bardziej
sktonne do rezygnacji z celow Srodowiskowych swojej polityki z uwagi na dazenie do realizacji
celow ekonomicznych, a zwlaszcza przyciagania inwestorodw, niz wladze wyzszego szczebla, co
moze si¢ przeklada¢ na mniej restrykcyjne wymogi zwiazane z ochrong Srodowiska. W efekcie
moze to generowac wigksze zanieczyszczenie i degradacje srodowiska, co moze dotyczy¢ takze
obszarow okolicznych regiondow. Jednoczesnie jednak réwniez rozwiazania centralne moga nie
by¢ optymalne, gdyz zazwyczaj sa jednakowe dla calego obszaru, co w zaleznosci od przyjetych
rozwigzan moze oznaczaC, iz sa one w danym regionie nadmiernie i niepotrzebnie zbyt
restrykcyjne lub tez moze prowadzi¢ do wprowadzania regulacji, ktore nie sa wystarczajaco
skuteczne z punktu widzenia pozadanych efektow srodowiskowych. Idealnym przykladem tej
ostatniej sytuacji jest tzw. zazielenienie wprowadzone w ramach unijnego systemu doplat
bezposrednich. Jak pokazaly wyniki audytu przeprowadzonego przez Europejski Trybunat
Obrachunkowy (2017) i podsumowane w tytule opublikowanego przez t¢ instytucje raportu,
zazielenienie to ,,bardziej ztozony system wsparcia dochodow, ktdry nie jest jeszcze skuteczny
pod wzglgdem srodowiskowym”. Natomiast wyniki licznych badan (np. Van Zeijtisa i in., 2011;
Solazzo i in., 2016; Cortignani, Severini, Dono, 2017; Gocht i in., 2017), oddziatywanie tego
instrumentu na $rodowisko jest niewielkie, cho¢ generalnie pozytywne. Biorac pod uwage
koszty administracyjne zwiazane z wprowadzeniem zazielenienia, to instrument ten nalezy
uzna¢ za nieskuteczny i nieefektywny.

Realizacja dziatan zwiazanych ze $rodowiskiem przyrodniczym jest bardzo zlozona.
Konieczna jest bardzo szczegdtowa wiedza ekspertow z rdéznych dziedzin, aby kompleksowo
chroni¢ srodowisko i zapobiega¢ lub ogranicza¢ negatywne skutki dziatalnosci cztowieka. Co

° Szersze oméwienie podstaw eksperymentalizmu demokratycznego znajduje si¢ m.in. w publikacji Sabel i
Simona (2017).
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wigcej, zakres i charakter niezbgdnych dzialan sg bardzo zréznicowane w zaleznosci od stanu
danego ekosystemu i jego specyfiki. Z tego wzgledu najwlasciwszym rozwiagzaniem jest
opracowywanie szczegbtowych regulacji i instrumentdow na poziome spojnych, jednolitych
ekosystemoéw. Oznacza to poziom administracji nizszy niz poziom panstwa.

Jak stwierdzit Karkkainen (2002) ,rozsadne zarzadzanie $rodowiskiem musi miec¢
charakter lokalny lub/i regionalny i dostosowany do specyfiki danego ekosystemu”. Biorac
pod uwage fakt, iz typ i sposdb prowadzenia dziatalnosci rolniczej sa w znacznym stopniu
zdeterminowane przez ekosystem, w ktorym funkcjonuje dane gospodarstwo, to i1 polityka
rolna powinna uwzglednia¢ t¢ specyfikg, a wigc mie¢ charakter lokalny lub regionalny. Z
drugiej strony, zwlaszcza uwzgledniajac federalizm fiskalny i zasadg subsydiarno$ci nie
sposob ograniczy¢ jej do poziomu lokalnego, a nawet regionalnego. W szczego6lnosci jest to
zwiazane z kwestia wystgpowania roznego typu obszaréw z ograniczeniami, czyli miejsc,
w ktorych prowadzenie dziatalnosci rolniczej napotyka na specyficzne niekorzystne
warunki, zwlaszcza przyrodnicze, i w zwiazku z tym wydajno$¢ prowadzonej tam
dziatalnosci rolniczej jest nizsza niz na obszarach o korzystnych warunkach. Biorac pod
uwagg fakt, iz zazwyczaj wystgpowanie obszarow niekorzystnych dla dziatalno$ci rolniczej
jest skorelowane z wystgpowaniem niskiego poziomu rozwoju spoteczno-gospodarczego w
poréwnaniu do reszty kraju, to problemy rolnictwa nie moga by¢ skutecznie rozwiazane na
poziomie takiego regionu z uwagi na ograniczenia budzetowe.

Natomiast Ferrara i inni (2014) na podstawie analizy modelu wskazuja, iz niekoniecznie
konkurencja regionéw o naptyw kapitatu i inwestycji musi prowadzi¢ do obnizenia podatkéw
srodowiskowych 1 jeszcze wigkszej eksploatacji $rodowiska naturalnego. Mozliwe jest tez
podnoszenie standardow dbatosci o srodowisko. To w ktorym kierunku na standardy ochrony
srodowiska bedzie oddziatywac¢ zwiazana z federalizmem konkurencja migdzy regionami zalezy
od tego jak duza czgs¢ zanieczyszczen ma charakter transgraniczny i jaki jest stopien
zréznicowania przewag komparatywnych migdzy regionami. Jesli roznice w produktywnosci sa
duze, za$ mala czg§¢ zanieczyszczen rozprzestrzenia si¢ poza granicami regionu, w ktéorym
zostaly wygenerowane, to federalizm prowadzi do mniejszych strat w stanie $rodowiska
naturalnego, niz rozwiazania o charakterze centralnym.

Istnieje jeszcze jedno rozwiazanie, szczegdlnie wazne w odniesieniu do kwestii
srodowiskowych, ktore mozna zastosowa¢ w odniesieniu do optymalizacji zakresu zadan
mie¢dzy wladza centralng i regionalna. Chodzi o wspotprace kilku regionéw. Jednakze tego
typu wspoélpraca sama w sobie jest znacznym wyzwaniem (Oates, 2001).

W przypadku unijnej wspdlnej polityki rolnej mozna réwniez rozwazaé¢ problem
wiasciwego podziatu zadan i kompetencji poszczegdlnych szczebli administracji. WPR z
zatozenia miata by¢ wspolna polityka i oferowata jednakowe instrumenty wszystkim
panstwom cztonkowskim. Z czasem, gdy rozwinat si¢ filar 2 WPR pojawita si¢ mozliwosé¢
wybierania przez panstwa cztonkowskie instrumentow polityki rozwoju obszarow
wiejskich, ktore wdrazaja w ramach swoich programow rozwoju obszaréow wiejskich.
Reforma systemu ptatnosci bezposrednich, ktora weszta w zycie w 2015 roku zwigkszyta
zakres swobody panstw cztonkowskich pozwalajac na wybodr sposréd opcjonalnych
kategorii ptatnosci. W rezultacie doprowadzito to do tego, ze nie ma dwoch panstw, ktore
miatyby tak samo uksztaltowany system platnosci bezposrednich. Rozwiazanie to
wprowadzono majac na wzgledzie zréznicowanie rolnictwa i jego potrzeb rozwojowych,
ktore wystgpuja migdzy panstwami cztonkowskimi.

Propozycje Komisji Europejskiej dotyczace funkcjonowania WPR w latach 2021-2027
idg jeszcze bardziej w kierunku zwigkszenia roli panstw czlonkowskich w ksztaltowaniu
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instrumentarium WPR. Propozycja ta wynika z tego, ze zdaniem KE ,w niezwykle
zroznicowanych warunkach rolniczych i1 klimatycznych w Unii ani podejscie odgorne, ani
uniwersalne nie jest jednak odpowiednim rozwiazaniem, ktoére zapewnitoby osiagnigcie
pozadanych rezultatow i europejskiej wartosci dodanej” (European Commission, 2018,
s. 3). W zwiazku z tym KE zaproponowala nowy model wdrazania WPR, w ktorym ,,Unia
okresla podstawowe parametry polityki (cele WPR, szeroko rozumiane rodzaje interwencji,
podstawowe wymogi), natomiast odpowiedzialno$¢ spoczywa w wigksze] mierze na
panstwach cztonkowskich, ktore sa w wigkszym stopniu rozliczane ze sposobu realizacji
celéw (...)” (European Commission, 2018, s. 3).

Zaproponowane zmiany sa roznie oceniane. Wigkszo$¢ pozytywie odnosi si¢ do samej
idei zwigkszenia roli panstw czlonkowskich w projektowaniu palety instrumentéw WPR,
jednakze pojawia si¢ rowniez obawa, o to, jak w praktyce beda mogly funkcjonowac te
rozwiazania. Z jednej strony unijne cele moga doprowadzi¢ do tego, iz faktycznie nie
nastapi zasadnicze zwigkszenie roli panstw cztonkowskich. By¢ moze czeka je jedynie
trudniejsze niz dotychczas zadanie zonglowania migdzy wymogami wyznaczonymi przez
unijne regulacje i krajowymi potrzebami rolnictwa, co bedzie oznaczato faktyczny brak
zmiany systemu. Z drugiej za$ strony zwigkszenie roli panstw czlonkowskich moze
zagrozi¢ funkcjonowaniu jednolitego rynku UE, gdyz rolnicy w poszczegoélnych panstwach
moga by¢ objeci innymi wymogami, ktére generujac odmienne koszty, a co za tym idzie
maja wplyw na konkurencyjnos¢ rolnictwa.

Wydaje sig, iz wsérdd interesariuszy ta druga obawa jest mniej popularna. Jednakze
i takie glosy si¢ pojawiaja. Przykladem jest opinia Zgromadzenia Narodowego Francji
(National Assembly, 2018). Autorzy tej opinii stwierdzili, iz projekt wspomnianego juz
rozporzadzenia przedstawionego przez KE narusza zasad¢ pomocniczo$ci obowiazujaca
w UE 1 grozi zakloceniem konkurencyjnosci w sektorze rolnym. Uznano takze, iz WPR
w swoim obecnym ksztalcie jest juz wystarczajaco elastyczna, aby uwzgledni¢ specyfike
poszczegdlnych panstw czlonkowskich. Ponadto wskazano, iz proponowane rozwiazania
pozbawilyby UE mozliwosci definiowania prawdziwie wspolnej polityki rolnej, ktora
stataby sig ,,jedynie ciatem koordynujacym dwadziescia siedem roznych polityk rolnych”
(National Assembly, 2018, s. 3).

Kolejna obawa, podnoszona zwlaszcza w kontekscie celow srodowiskowych, jest
kwestia sposobu, w jaki KE zamierza weryfikowa¢ plany panstw czlonkowskich. Jak
wskazuje Europejski Trybunat Obrachunkowy (2018), nie jest jasne, jak KE zamierza
zagwarantowac realizacj¢ celow srodowiskowych i klimatycznych przysztej WPR. Odnosi
si¢ to takze do innych celow, ktore ma realizowa¢ WPR. T¢ sytuacj¢ dobrze podsumowat
Brunori (2018), ktory stwierdzil, ze ,,Komisja zdefiniowata ogdlne cele i uwolnita si¢ od
detali”. Problemem moga by¢ zréznicowane preferencje co do zakresu i formy ochrony
srodowiska, ktore sg zroznicowane migdzy krajami (Millimet, 2014).

Podsumowujac, dostosowanie polityki rolnej do uwarunkowan sektora jest konieczne
dla stworzenia efektywnego i skutecznego systemu wsparcia rolnictwa oraz wlaczenia go
Ww proces ograniczania zmian klimatycznych oraz ochrong zasobow naturalnych. Jednakze,
aby rozwiazania te nie staly w sprzecznosci z funkcjonowaniem jednolitego rynku UE oraz
zapewnialy wspdlne starania o ograniczenie negatywnego wplywu dziatalnosci cztowieka
na $rodowisko, konieczna jest koordynacja realizowanych dziatan i wspoétpraca nie tylko
migdzy Komisja Europejska 1 poszczegélnymi panstwami cztonkowskimi Unii
Europejskiej, ale takze miedzy jej regionami, zwlaszcza ze, jak wskazuja Galarraga i inni



150  B. Wieliczko

(2011), wiodace regiony sa coraz bardziej aktywne na arenie migdzynarodowej w
kwestiach dotyczacych zmian klimatycznych.

Podsumowanie

Debata na temat wiasciwego szczebla tworzenia polityki rolnej, a w tym jej
srodowiskowych komponentow, trwa i bedzie trwaé, gdyz nie ma jednego optymalnego
w kazdym przypadku rozwiazania. Kwestia federalizmu fiskalnego i $§rodowiskowego, w
Unii Europejskiej sprowadzona jest do szerszego problemu subsydiarnosci, czyli
przypisania danego problemu do tego szczebla administracji, ktory ma najwigksze
kompetencje do wlasciwego zajecia si¢ dana sprawa. Jednak, jak pokazuje praktyka, czgsto
samo juz okre$lenie, ktory szczebel administracji dysponuje wiedza i narzedziami do
zajecia si¢ danym problemem jest nie tylko kwestia sporna, ale takze trudna do
jednoznacznego okreslenia.

Wyniki badan dotyczacych federalizmu srodowiskowego wskazuja na to, Zze nie ma
rozwigzania w zakresie podziatu kompetencji, ktore mozna byloby uzna¢ za generalnie
bardziej preferowane niz pozostate (Oates, 2001). Oznacza to, iz kazdy przypadek musi by¢
analizowany indywidualnie bazujac na specyfice kwestii rodowiskowych, ktorych dotyczy
problem oraz istniejacych juz regulacjach i1 zaleznoSciach migdzy poszczegolnymi
szczeblami administracji.

W tym kontek$cie proponowane przez Komisje Europejska rozwiazania dotyczace
wspolnej polityki rolnej nalezy uzna¢ za ciekawy eksperyment. Na tym etapie prac nad
zmianami trudno jednakze okre$li¢, na ile dojdzie do faktycznego, a nie tylko
deklaratywnego przekazania panstwom czlonkowskim wigkszej wiladzy w zakresie
ksztattowania polityki rolnej na ich obszarze. Wazne begda rowniez skutki takich rozwigzan,
zwlaszcza z punktu widzenia kwestii sSrodowiskowo-klimatycznych oraz w odniesieniu do
konkurowania poszczegélnych panstw na jednolitym rynku UE. Nalezy jednakze
zaznaczy¢, iz juz teraz rolnicy funkcjonuja w odmiennych warunkach, jesli chodzi o system
podatkowy, ktory obok systemu wsparcia, ma kluczowe znaczenie dla uwarunkowan
ekonomicznych prowadzenia dziatalno$ci rolniczej. W zwiazku z tym faktyczne zagrozenie
dla funkcjonowania jednolitego rynku moze okaza¢ si¢ niewielkie.

Wspolna polityka rolna obejmuje kraje o roéznych warunkach klimatycznych,
odmiennej strukturze rolnictwa i niejednakowych systemach podatkowych i emerytalnych.
W zwigzku z tym ogromnym wyzwaniem jest zaprojektowanie instrumentow, ktore
odpowiadatyby potrzebom tak zrdéznicowanego sektora. Z tego wzgledu konieczne jest
zaangazowanie panstw cztonkowskich i funkcjonujacych w ich ramach regionéw w proces
dopasowania og6lnych ram i zasad funkcjonowania poszczegdlnych instrumentow WPR do
krajowych iregionalnych uwarunkowan funkcjonowania rolnictwa. Wymaga to
koordynacji dziatan iregulacji prawnych, aby zagwarantowac realizacj¢ wspolnych dla
catej Unii Europejskiej celow ekonomicznych, spolecznych i $rodowiskowych, w tym
zwlaszcza zapewni¢ unijnemu rolnictwu konkurencyjnos$¢ w skali globalne;j.

Podsumowujac, mozna stwierdzi¢, iz cho¢ wyniki dotychczasowych badan nad
federalizmem fiskalnym oraz federalizmem srodowiskowym wskazuja na do$¢ oczywiste
rozwiazanie, czyli okreslenie podziatu kompetencji i uprawnien w zaleznosci od specyfiki
danego problemu, to jest to bardzo cenna wskazowka takze dla polityki rolnej. Taki
wniosek oznacza konieczno$¢ glgbokiej analizy specyfiki danego problemu w celu
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optymalizacji sposobu zarzadzania nim. Warto, zwlaszcza w przypadku polityki rolnej,
pamigta¢ o ,trzeciej drodze”, czyli wspolpracy, ktora nie musi obejmowac tylko
wspolpracy jednostek z jednego szczebla administracyjnego, ale powinna pojawié si¢
rowniez w relacjach wertykalnych migdzy instytucjami na réznych szczeblach wtadz. Taka
wspoélpraca zapewni wigksza elastyczno$é w dostosowywaniu si¢ do zmieniajacych si¢
potrzeb i uwarunkowan prowadzonej polityki rolnej. Nalezy przy tym podkresli¢, iz
wynikajace ze zmian w otoczeniu oraz z uzyskiwanych doswiadczen we wdrazaniu
istniejacych rozwiazan wnioski powinny by¢ poparte dowodami, ktore postuza
modyfikacjom realizowanej polityki i zapewnia tworzenie polityki opartej na dowodach.
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Financial Sustainability and Value of Joint-Stock Companies
from Food Industry in Central and Eastern Europe

Abstract. The research presents the analysis of relations between financial sustainability and value of
joint-stock companies from food industry in Central and Eastern Europe. Increase of volume of assets,
shareholders’ equity and revenues demonstrated an improvement of financial sustainability and
resulted in growing valuations of companies in the study period. Sample business entities achieved
relatively high liquidity and profitability that proved their financial sustainability in terms of risk and
return. At the same time rising operating profit margins and liquidity ratios determined higher
enterprise value of joint-stock companies. This emphasized a positive relation between enterprise
value and financial sustainability. Joint-stock companies demonstrated a robust capital structure with a
minor decrease of corporate debt in 2011-2015. However changes in sources of financing could
provoke a trade-off between financial sustainability and enterprise value. According to a regression
model factors positively influencing enterprise value included revenue, cash and cash equivalents,
operating profit, current liabilities and shareholder’s equity. Stimulating revenue and increasing
operating profit as well as maintaining higher cash balances improves financial sustainability while
debt extension can significantly deteriorate continuity of business.

Key words: financial sustainability, value, food industry, Central and Eastern Europe

JEL Classification: G32

Introduction

Financial sustainability of an enterprise is commonly understood as an ability to
maintain its business operations by using an optimal combination of internal and external
sources of financing (Ledn, 2001). According to a broader view ensuring financial
sustainability means achieving a compromise between long-term continuity of business and
short-term value maximization for shareholders. In behavioral context financial
sustainability defines the goal of a firm as providing acceptable return for owners and
securing solvency with regard to principles of responsibility and morality in business
decision-making (Palomino et al., 2011). Hence financial sustainability covers all aspects of
business performance with particular reference to profitability, capital structure and
operating efficiency. However striving for financial sustainability contradicts the principle
of value maximization in many facets due to multidimensional perspectives of these
concepts (Zabolotnyy et al., 2016). From one hand to strengthen financial sustainability and
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reduce risk a company would strive for maintaining liquidity and limiting leverage that in
some circumstances would decrease the firm’s cash flow and constrain return on equity
(Whited, 1992). In a long term such a situation would lead to a rise of cost of capital and a
downfall of net present value of investment projects. As a result value of a firm for
shareholders would be affected. From another hand aiming at value and return
maximization by all means managers of a company could face a number of unfavorable
effects for financial sustainability including debt spiral, illiquidity, fall of credit ratings or
even bankruptcy (Boratyfiska, 2016). Considering this some companies maximizing value
could become financially unsustainable and under some circumstances would have to exit
the market (Karakaya, 2000). In a broader macroeconomic view this leads to a waste of
valuable resources and initiates numerous spillover effects (Kim and Kim, 2015).
Regarding this case a clear trade-off between risk associated with financial sustainability
and return expressed by corporate value for owners occurs. Thus the dependence between
these categories is not straightforward and requires further research.

Goal and methodology of research

The goal of the research is to present relations between financial sustainability and
value of joint-stock companies from food industry in Central and Eastern Europe. This is a
second paper devoted to determinants of financial sustainability and corporate value. First
paper depicted an impact of profitability and capital structure on firm’s value basing on the
example of joint-stock companies from the Polish capital market (Zabolotnyy and
Wasilewski, 2018). This paper extends the previous research by including to the sample
companies from other countries of the region and covering liquidity category in the
analysis.

Enterprise value of companies was expressed according to the formula:

Enterprise Value = Market Capitalization — Cash and Equivalents + Preferred Equity +
Minority Interest + Total Debt

Financial sustainability of companies was characterized by a number of financial ratios
referring to profitability, capital structure and liquidity.

Additionally to study the nature of complex relations between enterprise value and
financial sustainability in context of risk and return a linear regression model was built
(Stanisz, 2007). In the model enterprise value parameter was explained by variables from
balance sheets and income statements of sample entities. Basing on empirical results of the
research some practical recommendations on value management in context of financial
sustainability were formulated.

The research sample included 83 companies from such countries as Poland (20),
Croatia (18), Latvia (3), Estonia (1), Bulgaria (2), Macedonia (1), Serbia (1), Slovenia (2),
Russia (6), Turkey (20) and Ukraine (9). All these countries are traditionally affiliated with
European emerging markets. Financial data was obtained from local stock exchanges of
particular countries. The research period covered 2011-2015.
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Research results and discussion

According to a broad view presented in modern financial literature investing in
emerging markets implies a greater risk associated with a higher required rate of return
(Bruner et al 2008). This often brings fluctuations in capital flows and deteriorates
availability of financing for companies. As a result business entities can experience
a significant negative effect in terms of financial sustainability.

In 2011-2015 financial situation of joint-stock companies from Central and Eastern
Europe demonstrated no clear signs of improvement (figure 1). An average value of total
assets was 21613,0 mln USD while total shareholders’ equity came to 10531,4 min USD or
48,7% of assets during the study period. An initial increase in assets and shareholders’
equity by 21,6% and 27,7% in 2013 comparing to 2011 was followed by a drop in these
values by 25,8% and 29,4% in 2015 in relation to 2013. The compound annual growth rate
(CAGR) of total assets and total shareholders’ equity was (-2,5%) and (-2,6%) accordingly
in 2011-2015. Total revenue grew by 9,5% in 2013 comparing to 2011 and then decreased
by 20,5% in 2015 in relation to 2011. Contrary to this trend operating profit rose from
1825,8 mln USD in 2011 to 1952,8 mln USD or by 6,9% in 2015. The CAGR was (-3,4%)
for revenue and 1,7% for operating profit. Net profit of sample companies demonstrated the
most significant contraction (by 57,0%) in 2015 in comparison to 2011. This could be
provoked by one-off extraordinary non-operating costs and rising interest payments. Hence
the CAGR for net profit presented a negative value (-19,0%).
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Fig. 1 Financial situation of companies from food industry in Central and Eastern Europe

Source: Authors’ own research.

Unfavorable growth rates of joint-stock companies in 2011-2015 could be largely
explained by structural factors such as diminishing capital accumulation and productivity
gains and waning global trade processes. Moreover a slower recovery of advanced
economies led to sharp declines in commodity prices due to a sluggish demand which
additionally affected commodity exporting countries (ECB Economic Bulletin, 2016).
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Some other force majeure factors including a military conflict in Ukraine heavily damaged
assets and revenues of companies in some emerging markets (Zabolotnyy and Wasilewski,
2018). However under these circumstances managers of joint-stock companies from food
sector were capable to conduct business in more efficient manner. For example an increase
of operating profit by 30,4% in 2014 comparing to 2013 was partly achieved by reduction
of input prices and more rational cost management.

Enterprise value of sample joint-stock companies rose from 18083,0 mIn USD in 2011
to 20701,8 mln USD in 2013 (by 14,5%) and then decreased to 18068,8 mln USD in 2015
(by 12,7%) giving an average of 18907,0 mln USD (figure 2). Market capitalization
accounted for 70,4% and total debt for 39,9% of enterprise value on average in 2011-2015.
The CAGR of market capitalization and total debt was 1,86% and (-2,66%) accordingly in
the study period. Fluctuations of enterprise value were also associated with some structural
changes. Total debt share in enterprise value rose from 39,6% to 40,8% in 2011-2014 and
then went down to 35,6% in 2015. Moreover the average relation between market
capitalization and total debt increased from 1,74 in 2011 to 2,08 in 2015. This demonstrated
the waning impact of debt on enterprise value. Cash and equivalents of joint-stock
companies grew from 1780,0 mln USD in 2011 to 2654,1 mln USD in 2013 and then
dropped to 19222 min USD in 2015. At the same time share of cash and equivalents in
enterprise value gradually rose from 9,8% in 2011 to 14,5% in 2014 coming to an average
of 11,9%. The CAGR of this value came to 1,9% and pointed to increasing assets’ liquidity
of sample business entities in study period. This gave an evidence of improving financial
sustainability of joint-stock companies.
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Fig. 2 Enterprise value of companies from food industry in Central and Eastern Europe4

Source: Authors’ own research.

4 Minority Interest and Preferred Stock are not visible in the chart due to insignificant values.
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Table 1 presents multiples based on enterprise value (EV) of joint-stock companies
from food industry in Central and Eastern Europe. Fluctuations of multiples were
dependent both on changes in enterprise value and financial performance of sample entities.
Generally all multiples except of enterprise value to net income grew in 2011-2013 and
then dropped in 2014. This was followed by improvement of these ratios in 2015. The
reason for a significant hike of multiples in 2011-2013 was a faster growth of enterprise
value in relation to financial results of companies. A slump of enterprise value along with a
moderate change in profits led to a sharp downfall of multiples in 2014 and 2015. In fact
CAGR of enterprise value to revenue multiple demonstrated a positive value (3,5%) while
CAGR of enterprise value to EBITDA and EBIT turned negative (-1,1% and -1,7%
accordingly). At the same time gradual decrease of net profit led to a significant rise of
enterprise value to net income multiple. The CAGR of enterprise value to net income
multiple amounted to 23,4%. This pointed to a growing disproportion and weak correlation
between enterprise value and net financial results of joint-stock companies.

Table 1. Enterprise value multiples of companies from food industry in Central and Eastern Europe

Ratio
Financial year
EV/Revenue EV/EBITDA EV/EBIT EV/Net income
FY 2011 0,93 7,2 9,9 11,3
FY 2012 1,08 7.8 10,6 14,3
FY 2013 0,97 8,0 12,1 16,8
FY 2014 0,80 53 73 31,4
FY 2015 1,06 6,9 9,3 26,2
Average 0,96 7,0 9,7 17,1
CAGR (%) 3,5 -1,1 -1,7 23,4

Source: Authors’ own research.

Profitability is an essential component of financial sustainability because only ability
to generate profit can ensure continuity of business in a long term. Moreover according to
a broad evidence higher profitability boosts firm’s value. Thus sufficient income adds both
to firm’s sustainability and value. Sample joint-stock companies could be characterized as
financially sustainable in terms of profitability (table 2). Operating margin of firms grew
from 9,4% in 2011 to 11,5% in 2015 with CAGR reaching 5,3% that demonstrated
increasing operating efficiency of sample entities. Such an improvement was achieved by
maintaining operating profit in conditions of decreasing revenue. At the same time net
profitability of joint-stock companies significantly diminished. Net income margin dropped
from 8,2% in 2011 to 4,1% in 2015 with CAGR (-16,2%) while return on assets decreased
from 7,9% to 3,8% (CAGR -16,9%). In 2011-2013 net income margin came to 5,8-8,2%
and return on equity equaled to 9,8-16,3% while in 2014-2015 these ratios decreased to 2,6-
3,8% and 5,3-7,8% accordingly. This gave an evidence of a strong relation between
profitability and enterprise value: sample companies gained value in periods of higher
financial efficiency and lost it when profitability ratios went down. In other words
increasing financial sustainability in terms of return led to a positive effect for a firm’s
value.
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Table 2. Profitability of companies from food industry in Central and Eastern Europe

Ratio (%)
Financial year Operating Margin Net incpme Return on Returp on Return on
margin Assets Equity Investment
FY 2011 9,4 8,2 7.9 16,3 8,9
FY 2012 10,2 7,6 6,1 13,1 7,0
FY 2013 8,0 5,8 5,0 9,8 6,0
FY 2014 10,9 2,5 2,6 53 32
FY 2015 11,5 4,1 3,8 7,8 3.8
Average 9,9 5,6 5,1 10,5 5,9
CAGR (%) 53 -16,2 -16,9 -16,9 -19,0

Source: Authors’ own research.

Capital structure is an important factor that influences both financial sustainability and
enterprise value of a company. Increasing leverage negatively influences financial sustainability.
At the same time an impact of debt on firm’s value is more complex. From one hand an increase
in debt leads to a rise of enterprise value according to mathematical equation. From another
hand financially distressed companies might be less attractive for potential investors that can
negatively affect their valuations. Hence finding equilibrium between equity and debt becomes
one of most crucial issues in modern financial science. There were only minor changes in capital
structure of joint-stock companies from food industry in Central and Eastern Europe in 2011-
2015 (table 3). The average debt to equity ratio equaled to 71,7% while an average debt to
enterprise value ratio came to 39,9%. In 2012 maximum debt to equity ratio (79,3%) was
accompanied by the highest market capitalization and enterprise value. However this ratio
demonstrated no significant changes in 2013-2014 (67,1%-67,4%) when enterprise value
considerably fluctuated. This gave no clear explanation on the relation between enterprise value
and debt capacity of sample companies. However debt to market capitalization ratio signaled a
positive effect of debt on firm’s value. In 2011-2013, when market capitalization demonstrated
higher values, this ratio came to 57,6%-62,8% while in 2014-2015, under conditions of a slump
in capitalization, it fell to 48,1%-56,6%. In other words this showed a trade-off between
financial sustainability and firm’s value: in certain cases more leveraged companies should
achieve higher market capitalization. Besides in 2011-2015 the debt to enterprise value ratio
decreased by 2,6% on average that pointed to fading role of leverage and more conservative
strategies of financing.

Table 3. Capital structure of companies from food industry in Central and Eastern Europe

Financial year . Ratio (%)
Debt/Equity Debt/Assets Debt/EV Debt/MC*
FY 2011 72,7 35,1 39,6 57,6
FY 2012 79,3 36,9 42,5 62,8
FY 2013 67,1 34,0 40,8 58,1
FY 2014 67,4 334 40,8 56,6
FY 2015 72,3 35,0 35,6 48,1
Average 71,7 34,9 39,9 56,7
CAGR -0,1 -0,1 -2,6 -4,4

* Market capitalization

Source: Authors’ own research.
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Liquidity of a company directly determines its financial sustainability while an impact
of this category on market capitalization and enterprise value is more complex. First of all
in a short term increase in idle cash and shortage of current liabilities including debt can
lead to a drop of enterprise value. Moreover in a long term the lack of liquidity threatens
continuity of operations and causes additional costs that also hits enterprise value. Joint-
stock companies from food industry in Central and Eastern Europe demonstrated sufficient
liquidity in study period (table 4). An average current liquidity ratio of sample joint-stock
companies was 1,54 while quick ratio amounted to 1,03. At the same time an average cash
ratio came to 0,20 and average share of net working capital in assets equaled to 16,4% in
2011-2015. It should be mentioned that fluctuations of liquidity ratios were consistent with
changes of enterprise value. Joint-stock companies demonstrated higher liquidity ratios
during periods of business expansion and increasing market capitalization and enterprise
value. For example current liquidity ratio came to 1,54-1,61 in 2011-2013 and fell down to
1,45-1,53 in 2014-2015. Moreover in 2011-2015 CAGR of current ratio and quick ratio was
(-1,4%) and (-1,8%) accordingly that pointed to gradual loss of liquidity of sample
companies. Besides in 2014 when market capitalization significantly dropped there was
a relatively big decrease of current ratio by 0,09 comparing to 2013.

Table 4 Liquidity of companies from food industry in Central and Eastern Europe

Financial year . ) ) Ratio ) ) )
Current Ratio Quick Ratio Cash ratio Net working capital/Assets (%)

FY 2011 1,61 1,10 0,19 18,3
FY 2012 1,58 1,06 0,20 17,4
FY 2013 1,54 1,04 0,20 16,2
FY 2014 1,45 0,93 0,22 13,7
FY 2015 1,53 1,03 0,22 15,9
Average 1,54 1,03 0,20 16,4
CAGR -1,4% -1,8% 4,7% -3,5%

Source: Authors’ own research.

Quick ratio was also highly dependent on business cycle fluctuations mainly due to
changes in volume of accounts payable. A slump in revenue led to a decrease of quick ratio
from 1,04 in 2013 to 0,93 in 2014 that negatively influenced financial sustainability.
Opposite to this cash ratio demonstrated an increase in years of lower capitalization of
sample companies. This could arise both from collecting receivables from previous periods
as well as decreasing capital and interest payments in times of business contraction. Besides
the reason for higher cash balances could be the eagerness of managers to ensure financial
sustainability in periods of limited cash inflow and weaker financial results. To sum up the
research gave an evidence of a positive relation between enterprise value and liquidity. This
means an increase of financial sustainability in terms of risk could give a stimulus for a rise
in firm’s value.

To get the better view of relations between enterprise value and financial sustainability
in terms of risk and return a regression model was constructed:
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Y =0,237X, + 1,539X, +1,908X; + 0,701X, + 0,279X; — 6,264 (R*=0,83),
(0,066) (0,215) (0,312) (0,173)  (0,096) (13,943)

where:

Y — enterprise value,

X —revenue,

X, — cash and cash equivalents,
X;— operating profit,

X, —current liabilities,

Xs— shareholders’ equity.

According to the model factors positively influencing enterprise value of joint-stock
companies from food sector in Central and Eastern Europe included revenue, cash and cash
equivalents, operating profit, current liabilities and shareholders’ equity. According to
a classic valuation model this parameters are the main determinants of firm’s cash flow.
Hence to increase value of business managers should stimulate sales, improve operating
efficiency and keep sufficient cash balance. Achieving this goals would also lead to
maintaining financial sustainability. At the same time capital structure should be also taken
into consideration in value management. However additional debt can negatively influence
financial sustainability.

Summary

The article presents relations between financial sustainability and enterprise value of
joint-stock companies from food industry in Central and Eastern Europe. Considering the
results of research, the following conclusions have been made:

1. Fluctuations of enterprise value were consistent with changes in balance sheets and
revenues of companies in all years of the research except of 2015 that gave an evidence of
a strong relation between financial condition and value of joint-stock companies. In particular
increasing volume of assets, equity and revenues demonstrated an improvement of financial
sustainability and resulted in growing valuations of business entities at the same time.

2. Joint-stock companies achieved relatively high profitability and liquidity ratios that
proved their financial sustainability both in terms of risk and return. Moreover growing
operating profit margins and liquidity determined higher enterprise value of business
entities. This emphasized a positive relation between enterprise value and financial
sustainability of sample companies.

3. Joint stock companies demonstrated a robust capital structure with a minor decrease of
corporate debt in the study period. However changes in sources of financing could provoke
a trade-off between financial sustainability and enterprise value. In other words leveraged
companies could achieve higher market capitalization under some circumstances but this
could also result in a drop of financial sustainability. Hence a proper strategy of financing
should be selected to ensure balance between financial sustainability and value of a
company.

4. According to a regression model factors positively influencing enterprise value included
revenue, cash and cash equivalents, operating profit, current liabilities and shareholder’s
equity. Considering principles of financial sustainability and value maximization managers
should maintain revenue, operating efficiency and cash balance of a company. One should
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also remember that increasing liabilities beyond selected financial strategy can rapidly
deteriorate financial sustainability and lead to negative financial spillover effects.
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Fintech as a Source of Financial Innovations on the Polish
Financial Services Market

Abstract. The paper presents the definition of innovation, advancement and development of the
Fintech sector on the global scale, with particular emphasis put on Poland. Fintechs, i.e. IT companies
that provide increasingly more modern solutions for customers active on the financial markets are not
fully described in the literature on the subject. The aim of the paper was to present a comprehensive
definition of Fintech, show the scale of this type of ventures around the world and in Poland, and
analyze the forms and potential of the cooperation of Fintech companies with financial services
entities, in particular with the banks. The article uses a critical analysis of the literature of mainly
English-language studies from the last 5 years, indicating the state of financial innovations and their
importance on the global scale. The author analyzed statistical data from PWC Global Fintech Report,
CitiGPS reports, Capgemini reports and KPMG, which enabled her to present the value of global
investments in Fintech. The performed cause and effect analysis indicates that investments in the
Fintech sector are becoming more and more popular, that this market will be growing due to
cooperation, among others, with the banks which want to meet the requirements of their customers
using more advanced technologies.

Key words: Fintech, financial innovations, banks

JEL Classification: G21, O30
Introduction

The last several years have been characterized by processes of rapid development of
modern technologies in the world around us. This situation also applies to events on the
financial services market. Financial market participants introduce innovative products and
services on a large scale or implement solutions developed by third parties, which in the long
run significantly affects the management of human resources, relations with the customers and
customers' assets. This is important not only for people employed in this sector or specialized
investors operating on financial markets, but also for the customers. It should be pointed out that
not only banks, enterprises or public administration units conclude tens of thousands of financial
transactions on a daily basis, but this also applies to each and every customer. New ways of
communication of the customer with their bank or insurer, additional functions in mobile
banking and surprisingly simple payment methods - payments by phone or watch - these are just
some areas of everyday contact between technology customers and products from the FinTech
sector (PWC 2016). Financial innovations are perceived more and more often as the key factors
of the success of modern business entities. Financial innovation, known in recent years as
FinTech, has become the leading factor in the transformation of the financial sector on the
global scale. Technological innovations change the entire economy, including the financial
services sector. The financial crisis has significantly accelerated this process. Technological
changes generate opportunities for both new entities (FinTech start-ups) and established
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institutions (eg FinTech banks), allowing one to reduce costs, increase the scope of the business
or create new business models (Szpringer 2016).

FinTech companies are able to flexibly, quickly and deftly capture value from new
technologies and transform it into new services that their customers expect. The FinTech
sector has recently become more and more popular with researchers. FinTech therefore has
great potential for financial integration and counteracting financial exclusion. Due to the
strong competition of current suppliers, achieving success in this area will not be easy, and
current and new suppliers will have no choice, but to cooperate with each other. The key role
is played by several factors that seem to determine the success of FinTech: low margins, no
need to invest in expensive assets, innovation, easy scalability and optimizing compliance
with the law (Aspan 2015). The FinTech sector is not sufficiently described in the literature,
the scientific studies focus only on one selected aspect, e.g. definition. The aim of the article
is to show what FinTech is, the scale of global investments in the Fintech sector and the
methods and results of cooperation with financial market entities. The article also presents a
definition of innovation and the state of advancement of the FinTech sector in Poland. The
author analyzed the main English-language studies from the last 5 years and statistical data
from PWC Global Fintech Report, CitiGPS reports, Capgemini reports and KPMG.

Fintech as a financial innovation

Innovations in the modern world are at the core of modern strategies for economic
growth, business development and creation of the welfare of the nations. We can observe
dynamically shifting structures of developed economies towards industries and services
mainly based on knowledge. The innovative process departs from a single event, focusing
on a complex of events and phenomena that lead to the creation of new products, models,
technologies and services. In addition, this process takes place in a specific model, which
covers a network of enterprises, research and scientific institutions, the government and
non-governmental organizations (Pietrusinski 1971).

J.A. Schumpeter, who was the first to introduce the concept of innovation into the field of
economic sciences, should be considered a classic in this approach. He emphasized the fact
that innovation was a significant change in the production function consisting in a different
combination of production factors, or in the introduction of a new organization in the
enterprise or finding new markets. J.A. Shumpeter claimed that economic development was
stimulated by innovations in a dynamic process, in which the new technologies were
replacing earlier solutions - this process was called creative destruction. According to
Schumpeter, dramatic innovations can lead to great destructive changes, on the other hand
incremental innovations continually push the process of change forward (Schumpeter 1960).

The economy in the modern world could not function without an efficient financial
system defined as a set of markets, institutions and regulations, by means of which the
financial services are provided. The modern financial system is characterized by a constant
implementation of innovative financial solutions. Thus, financial innovations can be
defined as financial services offering a new product to specific customers, as well as actions
aimed at introducing or improving financial instruments, changes in the organizational
structure of the system and the implementation of modern technology, as well as
computerization (Levine 2008).
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Financial innovations are not defined as a new phenomenon, since they have been
associated with technological innovations since the very beginning and have been
developing in parallel with them. Financial innovations make it possible to finance
innovative technological projects in a situation of high investment risk. On the other hand,
continuing technological and economic development has forced the financial markets to
introduce significant changes to meet the requirements of business entities and to offset the
increasing degree of risk (Ball-Wozniak 2012).

Considering the non-uniform definition of financial innovation in the literature on the
subject, a differentiated classification of the concept and its functions has also been
presented. Financial innovations can be classified according to various criteria, such as
sources of innovation, factors influencing the process of the development of innovations,
reasons for the application of innovations, elements of the financial system, the underlying
instrument, types of innovations, and the moment of the creation of innovation. Financial
innovations can belong to many classification groups (Bakalarczyk 2012).

The well-known classification of financial innovations is the one presented by the
OECD organization, which distinguishes product, process, organizational and marketing
innovations. It should be noted that financial innovations are often difficult to assign to one
category, because the process of their creation requires changes in various areas of activity.
Financial innovations in the literature on the subject are also assigned to different categories
in terms of the functions that they perform in the system. For the sake of simplicity they can
also perform functions corresponding to the financial system. (Krzyzkiewicz 1996).

In the last few years, Fintech companies have been identified as numerous financial
innovations. FinTech, or financial and tech- technologies (financial technologies) is defined
as the use of state-of-the-art solutions for improving financial services - incurring loans,
borrowing and financial management. currency exchange or online payments. (Leong C.,
Tan B., Xiao X., Ter Chian Tan F., Sun Y. 2017). FinTech is an innovative way of making
various types of transactions related to value management and the technologies that enable
these processes. Technological companies that use ICT to provide financial services are
used in this context. Fintech can therefore be a new category of parabanks that competes or
cooperates within the value chain with institutions operating on the basis of an
authorization, i.e. banks, insurance institutions, investment firms, payment institutions, and
electronic money institutions (Nicoletti 2017). Financial innovations reduce the time
necessary to provide new solutions to the customers and reduce the operating and process
costs wherever the online transfer takes place. FinTech solutions can be offered by start-ups
and mature financial institutions with an established position. The main purpose of
financial technologies offered by entities from this sector is to improve the efficiency and
availability of financial services, both from the perspective of the customer and the
financial institution (PWC 2017).

Although FinTech has been mentioned in the context of novelty and innovations only
for the last few years, the earliest mentions of this phenomenon appeared in the American
press in the early 1980s. They concerned solutions based on computerization and mass
telecommunications in banks and on financial markets. Undoubtedly, the dynamic
development of FinTech companies is strongly correlated with the development of the
Internet at the beginning of the 1990s. The first strictly "FinTech" companies of global
reach were created together with a massive spread of new online services, eg PayPal in
1999, which worked perfectly on auction portals. The FinTech revolution began for good
together with the mass popularization of smartphones, ie after 2010 (World Bank 2017).
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Description of the Fintech market in Poland and in the world

Based on the analysis of CEE FinTech Report, it can be stated that the global
investment market in FinTech is estimated at over USD 19 billion, or over EUR 15 billion.
The reports forecast the investment growth rate in this industry at 55 percent annually until
2020. The Celent consulting company has calculated that last year European banks spent 5
billion Euros on information technology. The market of technologies supporting financial
services in Central and Eastern Europe is worth approx. EUR 2.2 billion. In Europe, the
FinTech sector grows the fastest in the UK. In 2015, FinTech companies from this country
recorded revenues of approximately EUR 26 billion. In Central and Eastern Europe, they
generate 2.2 billion revenues annually, which is twelve times less. Out of this, almost 40
percent falls on the Polish market (Deloitte 2017).

The growth potential of the industry in Central and Eastern Europe is generated by the
large mobility of the region's residents - 75 percent of them have access to the Internet, and
55 percent to the smartphone. This facilitates quick adaptation of the customers to
innovation. The fastest growing segments of the FinTech market in Central and Eastern
Europe are technologies for banking, for payments, for raising capital and for finance
management. Insurance industry companies cooperate with FinTech companies in the field
of digitalization and telematics solutions, banks - in the introduction of digital banking
(KPMG 2017). FinTech companies offer analytical tools supporting the investment
decision making process by individual customers. The development of the FinTech industry
in Central and Eastern Europe is correlated with the size of the financial sector, which is the
core of FinTech's demand. For this reason, the largest potential for growth in the FinTech
industry can be seen in Austria, Poland and the Czech Republic. The value of banking
assets in Poland is EUR 360 billion, in the Czech Republic almost EUR 195 billion. In turn,
in Austria, it is more than EUR one trillion (Deloitte 2017).

In 2018, CB Insights selected 250 best Fintechs from around the world. Since 2013, the
companies included in the list have collected a total of USD 53 billion in 947 rounds of
financing. The ranking includes 30 unicorns, that is companies valued at a minimum of
USD 1 billion. The new unicorns include such companies as Revolut, Nubank or
PolicyBazaar. Most of the unicorns come from the United States. Since 2017, 250 selected
Fintechs have raised a total of USD 31.8 billion in 373 rounds of financing. In this respect
the United States is followed by the United Kingdom and India. The largest venture capital
investor in the Fintech industry is Ribbit Capital, which has supported such companies as
Revolut, Nubank, PolicyBazaar, Robinhood, Coinbase, Gusto or Upgrade. The highest
investment was a co-financing for the Chinese company Ant Financial from the Alibaba
group. Chinese Fintech received USD 14 billion (Table 1) and its investors included among
others, General Atlantic, (World Bank 2018). In 2018, Europe has reached 45% share of the
global investment FinTech, America 25% and Asia 30% - four times its value increasing
from the previous year. Fintech investments are spread both geographically and in sectors.
In addition to early and prominent Fintech users such as United Kingdom, USA, China and
India in 2018, new offers have appeared in Brazil, France, Switzerland, South Korea and
Japan (KPMG 2018).



166 K. Anielak

Table 1. Highest investments on the Fintech market in 2018

Fintech company Value of transaction Country
Ant Financial 14 billion dollars China
WorldPay 12.9 billion dollars Great Britain
Nets 5,5 billion dollars Denmark
Blackhawk Network Holdings 3,5 billion dollars USA
iZettle 2,2 billion dollars Sweden
IRIS Software Group 1,8 billion dollars Great Britain
PowerPlan 1,1 billion dollars USA
Cayan 1,05 billion dollars USA
OpenLink Financial 1 billion dollars USA
Nordax Group 788 million dollars Sweden

Source: own study based on The Pulse of Fintech 2018, KPMG, 2018. Accessed 15 July 2018 from: https://assets.
kpmg.com/content/dam/kpmg/xx/pdf/2018/07/h1-2018-pulse-of-fintech.pdf.

In the first half of 2018, the total investment in 875 largest FinTech companies in the
world reached a record value of USD 57.9 billion (Fig. 1), over 70% more than in the entire
2017. Almost half of this money was invested in two companies focusing on digital
payment services: WorldPay and Ant Financial. Fintechs are more and more mature, larger,
more stable and achieve higher revenues, which results in increasingly higher valuations in
subsequent rounds of financing. The analysis of investments in Fintechs in 2018 shows that
banks, insurance companies, venture capital funds or technology investors who are looking
for new opportunities to use their digital skills, can choose between an increasingly wider
number of solutions (KPMG 2018)

The total number of Fintech transactions in 2018 is 1778, including VC 1128 funds.
Most transactions were awarded for large enterprises. The largest transaction concerned
Flipkart, an Indian e-commerce solution provider, called the Indian Amazon. The company
received from Softbank capital in the amount of USD 1.5 billion. Softbank also transferred
half a billion dollars to the American Sofi loan platform, and $ 300 million to finance the
small and medium Kabbage business, also with the USA. The largest investment in the
fintech sector in Europe, where the value of VC transactions increased by as much as 120
percent. It was Transferwise - 280 million dollars donated by a consortium of investors
from Andreessen Horowitz and Index Ventures at the helm (KPMG)

Alternative digital banks enjoy greater interest - Revolut, already known in Poland,
acquired USD 250 million in 2018. Also, a completely new, digital German bank N26
gained USD 160 million. Companies that offer solutions based on advanced data analytics,
artificial intelligence or robotics are also very popular. More and more money is also being
invested in the so-called Regtechs, or companies that build solutions enabling one to
efficiently meet the increasingly complex regulatory requirements. KPMG predicts that
given the increasing regulatory requirements aimed at consumer protection (eg GDPR),
increased competition (PSD2) or financial stability of the sector (Basel), in the next two
years one will see a significant increase in investment in companies developing such
solutions (KPMG 2018)
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Fig. 1. Value of global investments in the FinTech sector
Own study based on The Pulse of Fintech 2018, KPMG, 2018. Accessed 15 July 2018 from: https://assets.
kpmg.com/content/dam/kpmg/xx/pdf/2018/07/h1-2018-pulse-of-fintech.pdf.

FinTech are emerging opportunities enabling one to change the financial sector, to
question the existing models of business, services and regulations. The digital revolution
has an increasingly bigger impact on the banks. Many financial institutions are
technologically advanced. However, they do not view the technological progress in an
integral, systemic manner, creating rather enclaves for various sectors of the services. In
this respect, FinTech companies have an advantage over banks, especially in areas that are
not fully regulated, based on open standards. To some extent, this helps one overcome the
tendency to create the previously dominant closed "ecosystems" that bind the customer
with only one service platform (Skinner Ch., 2014).

Previous experience shows that FinTech solutions can be offered independently by both
innovative start-ups and mature financial institutions with an established position. The most
promising, however, seem to be business models based on cooperation of innovative startups
from the FinTech sector and banks, taking into account various links in the value chain (eg in
payment services). FinTech companies can expand the market share by cooperating with
licensed financial institutions, thanks to a new approach to the customer and innovative use of
infrastructure (Cloud Computing) and databases (Big Data) (Chishti, Puschmann, 2018). In
2018, the value of the Polish FinTech market amounted to almost EUR 860 million. The
analysis of the Polish FinTech market conducted in 2016 showed dozens of entities in the
financial innovation sector in Poland. 37.6% of them are enterprises that have been functioning
for less than 2 years, 25% of them have been operating on the market between 2 and 5 years,
and 37.5 % have been active for more than 5 years. Most of the surveyed entities address their
product offer to banks, financial institutions and business customers, and half of them want to
reach directly the individual customers (KPMG 2018)

An important criterion influencing the development of activities by the entities from
the financial innovation sector is the competitiveness of the economy. According to the
World Economic Forum (WEF) ranking based on the Global Competitiveness Index (GCI)
for the years 2016-2017, Poland was placed 36th in the ranking of competitiveness, ie 5
positions higher than in the previous year. Despite such a large advancement, our country is
still included in the transition group between the efficiency-driven group and the most
competitive group, which is the innovation-driven one (NBP 2017)
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The activity of the Polish banks in the FinTech sector, which has been developing
dynamically in recent years, consists in taking over the FinTech companies. An example of
such an activity may be the takeover of Zencard by the PKO BP bank. Accelerators are also
tan area of activity of the leading Polish banks as regards FinTech (Table 2). This form of
activity is also in line with the trend of stimulating financial innovations on the domestic
market by banks, while maintaining control over the idea behind change and acquiring
talents (KNF 2017).

Table 2. Accelerators in the Polish banking-examples

Name of Name of Scope of activit
bank accelerator P ¥
Launched in cooperation with the Warsaw School of Economics, the
o 317G Coworking Center is a space for students who have their own start-ups or
Millenium Coworking plan to open them. This is the first center of this type at the Warsaw School
of Economics and the only place adapted for this at the university.
Social StartUp is a program in which the most promising and innovative
Pekao Social StartUp social enterprises selected in the competition receive advice and

development grants. It is implemented by the Ashoka Foundation and
UniCredit Foundation, in cooperation with Bank Pekao SA
NG accelerator was created to develop innovative ideas and transform them
ING into products and services attractive to customers. This is a place where
ING teams work like startups, with the support of ING Group experts and
Accelerator . .

external experts (eg service designer, growth hacker). Employees who work

in the accelerator are posted there for 100% of the time.

The mAccelerator is a venture capital fund that manages assets worth over

EUR 50 million. It specializes in investments in the rapidly growing
mBank mAccelerator business in the early stages of development operating in different sectors of
the economy. It focuses on unique technological solutions that have the
potential to revolutionize entire areas of the economy
The acceleration program implemented by the Massachusetts Institute of
PKO BP Let’s Fintech Technology Enterprise Forum with the support of PKO Bank Polski serves
to select and support the most interesting technological start-ups.
HugeThing is a 4-month program providing start-ups from the FinTech
industry with necessary mentoring, as well as direct access to potential
Alior Bank Huee Thin investors and finally commercialization of projects with the greatest

g g potential. Alior Bank is the partner of the current fourth edition of the

accelerator, which is looking for solutions related to blockchains,
biometrics, and artificial intelligence.

Source: Own study based on: Report on the work of the Financial Innovation Working Group (FinTech), KNF
(The Polish Financial Supervision Authority) 2017.

The financial institutions in Poland are largely satisfied with the entry of FinTech
companies into the market, because the services offered by these companies are usually
complementary, and not substitutable in relation to the banks' offer. Therefore, it is
important to emphasize the fact that the financial institutions are rather focused on
cooperation than competition with FinTech (Capgemini 2018)

There are many examples of this attitude on the market. One of them is the
cooperation of ING with the company Kabbage and Twisto. ING has acquired equity
interests in the US Fintech company Kabbage, a leading technology and data platform that
provides automated loans to small and medium-sized enterprises (SMEs). The investment is
part of a round of financing in which Kabbage raised USD 135 million in capital. Since
launching in Atlanta four years ago, Kabbage has grown to provide funds worth of USD
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one billion annually to consumers and SME, making it one of the fastest growing
companies in the sector of small business finance. Kabbage significantly speeds up the loan
application and approval process, enabling SMEs with an existing business account to
obtain a loan ranging from USD 2,000 to USD 100,000 in a few minutes based on real-time
business data (Integrated report of ING Bank Slaski 2017)

The agreement concluded between ING Bank with Twisto Polska is part of the Twisto
Czechy EUR 5 million investment round, led by the ING Group in the company of
UNIQA. Its goal is to establish a strategic partnership in the Central Europe region, with
particular emphasis put on the Polish market. The company Twisto Czechy is also
supported by the existing investors - ENERN and Partners. The ING Bank team worked on
the challenge related to e-commerce payments. Cooperation with Twisto allowed them to
find a solution - "buy now, pay later", ie a system of deferred payments. The service is
based on the assumption that the customer buys, for example, shoes in an e-store, receives
them, tries them on and pays for them on 14th day at the latest (or returns them to the store
at no additional charge). Thanks to this, the customers do not freeze their cash before
paying. In addition, they can try the products and have a very simple, quick purchase
mechanism on their mobile phone. The advantage for the store is an increased conversion
and an increase in the average value of the basket (Rudke 2018)

At the beginning of 2018, the Blockchain Competence Center was established at PKO
Bank Polski. A team of experts focuses on research on this technology in the field of
technology, business and regulatory issues, coordinating implementation work and seeking new
areas of its practical application in the banking industry. The cooperation of this team with the
Polish-British company Coinfirm, as part of the platform for the development of innovation and
modern technologies "Let's Fintech with PKO Bank Polski!", resulted in sending new product
regulations in digital form to over 5 million bank customers (Fraczyk 2018).

It is the largest application of the blockchain technology in banking in Europe, used to
confirm the authenticity and invariability of documents sent by the bank electronically. In
electronic correspondence from the bank, the customers will find, among others, a 64-
character unique hash identifier of the document and link to the bank's website, where
without logging in, simply after pasting the hash identifier or after uploading the previously
downloaded document, they will receive information telling them whether the document is
authentic and when it was modified last time. Thanks to such a solution, the customers will
have access to documents even after the termination of their cooperation with the bank.
They can also be sure that the documents have not been modified. The documents are
stored at the same time on the servers of PKO Bank Polski and Krajowa Izba
Rozliczeniowa, and access to them is possible through the websites of these two institutions
(Fraczyk 2018)

Other elements of FinTech in Poland, apart from those focusing on cooperation with
banks, are digital financial services, ranging from mobile payments, through
cryptocurrencies (eg bitcoins) to advanced B2C and B2B transactional and relationship
banking. One sees the emergence of new, previously unknown ways of financing ventures,
such as crowdfunding or peer-to-peer lending (P2P lending), as well as automated
consultancy (roboadvising) (KNF 2017).

InsurTech sector, which is FinTech specializing in insurance products and services, is
also growing on the Polish financial innovation market. In quantitative terms, it certainly
covers a smaller part of the entire market. The Polish InsurTech market includes both third
parties providing services to insurance companies and insurers' internal projects or strategic
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partnerships with FinTechs. Examples that certainly deserve to be mentioned are the
Screenity application or the Play Insurance platform (KNF 2017)

Conclusions

Innovations in the financial sector, led by small, agile and flexible Fin-Tech
companies increasingly more often force large market players (eg banks) to verify their
business models. In the face of a sharp increase in the number of Fin-Tech companies using
technologies to offer financial services, the existing market participants experience constant
pressure on innovation, which permanently changes the financial sector. For many years,
banks and other financial institutions have used similar and unchanging activity models that
yielded large profits. However, it turns out that these models are not so effective compared
to innovations introduced to the market by technology companies that have successfully
started their operation in the financial sector (PWC 2017).

FinTech start-ups have an advantage over financial institutions which consists in the
fact that they usually offer their services at definitely lower prices, which in turn forces
large financial institutions to be more flexible and to invest not only in newer technological
solutions, but also in customer satisfaction. These institutions have to develop in the area of
risk assessment and become active in social media. Fintech is a customer-oriented
phenomenon. Dynamic development makes life easier for small and medium entrepreneurs,
and thus - stimulates the main sector of the modern global economy.

In terms of the structure of the areas of activity of the FinTech entities the Polish
market follows the trends visible in the global market. In Poland, the largest number of
companies comes from the area of electronic payments, in the world it is 84% of innovative
enterprises (KPMG 2018). Such areas as the creation and operation of financial platforms,
data analysis and machine learning as well as development of sales channels and
crowdfunding are also of great interest. Electronic payments in the FinTech sector are very
common. The most popular services offered in this category include integration of
electronic payment methods for on-line stores and the so-called eBOKs, a modern
electronic payment tool in stores and service outlets. Solutions using artificial intelligence
and tools for robotic automation of processes that replace bank employees in repetitive,
manual tasks, are becoming a standard. In addition to savings, other benefits resulting from
robotisation include the reduction of operational risk and flexibility in managing the
production capacity, depending on the market trends. Poland is a county open to innovation
and the Polish society uses technological innovations in an intense manner, therefore there
is a good chance that all these innovations will be implemented.

The Polish financial sector is actively involved in the development and promotion of
new technologies and has the ambition of becoming the leader of the FinTech market in
Europe. FinTech generates many ideas, actively cooperates with banks, providing them
with new solutions, making them more attractive to their customers. Finance is a problem
that many Polish FinTech companies have to cope with. More than half of them start their
operations with their own funds.
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Abstract. The aim of the article is to evaluate the process of building the third pillar of the banking
union. The analysis of the problem required both subject literature studies and descriptive statistics.
Time scope of the analysis covers the years 2012 until 2017. The relevant data used came from the
European Central Bank and the European Banking Authority. The results of the study suggest that the
creation of a European Deposit Guarantee Scheme is inevitable for further financial integration in the
Eurozone but more detailed conditions need to be added to its implementation plan in order to have
the scheme established. This stems from both the bad financial standing of some of the euro area
banks and their dependency on the sovereign debt of their home and host countries. Studies also
indicate low operational readiness of the national schemes, so a transition from re-insurance onto co-
insurance phase will require increased efforts of both the Member States and the banks themselves.
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Introduction

The banking union project envisaged the establishment of three pillars — Single
Supervisory Mechanism (SSM), Single Resolution Mechanism (SRM) and the European
Deposit Insurance Scheme (EDIS). While the first two pillars are already operational, EDIS
is still the bone of contention between the EU Member States — this article aims to analyse
the reasons for this situation.

The idea of creating an EU deposit guarantee scheme initially seemed logical and far
less contentious than the issue of establishing a pan-European solution for the resolution of
banks. EDIS was to guarantee the security of deposits entrusted to banks operating on the
territory of the Eurozone up to a common threshold, as well as to ensure that credit
institutions don’t get affected by the insolvency of one of them. Members outside the euro
area could join the scheme voluntarily. (European Commission 2015).

Before the last financial crisis of 2008, the subject of establishing deposit guarantee
schemes laid exclusively within the jurisdiction of the Member States and a common
approach to this matter was not considered. This setup proved to be suboptimal, since
national schemes were vulnerable to local economic disturbances (Baglioni 2016).
Additionally, the national schemes were very diverse, resulting in a non-uniform level of
trust in the banking systems of the Member States from the clients and investors. In other
words, the size of the guarantee scheme and its financing method were influencing the
competitive position of credit institutions. An analysis by D. Schoenmaker and G.B. Wolff
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(2015) also proved different typical deposit sizes held in each member state and different
total guarantee worth of the deposits compared to GDP.

Despite the neutral, consumer-oriented approach proposed in terms of harmonising the
deposit guarantee schemes across Europe, the third pillar has met strong resistance not only
from certain Member States, but also professionals and academics. Critics stated that EDIS
can potentially be strengthening the contagion effect, may result in an unequal distribution
of costs and can weaken the existing, national schemes. Not all of these arguments were
well founded, yet they were strong enough to block the European Commission’s (EC)
attempts at completing the banking union. This article will look at the evolution of EC’s
EDIS proposals over the years and the validity of their critique. The conclusions will be
helpful in understanding the disagreement between the EU countries and the prospects for
reaching a consensus in the forthcoming negotiation round.

European Deposit Insurance Scheme proposals to date

The idea of setting up a common deposit guarantee scheme was first raised in a report
by the President of the European Council, as part of the proposal to establish the banking
union (Van Rompuy 2012). Proponents of establishing a pan-European scheme for deposit
insurance argued that the fragmentation of the funds was weakening the credibility of the
banking system and exposing the national economies to the risk of having to bail out failing
credit institutions using public funds (Gros, Schoenmaker 2014). Secondly, a common
deposit guarantee scheme was seen as an indispensable element of the banking union,
conditioning the success or failure of the aimed financial markets integration (Waliszewski
2016). These arguments, however, could not resolve the differences between the EU
countries, but have first led to actions ensuring the minimum level of harmonisation —
Directive 2014/49/EU on deposit guarantee schemes obliged all Member States to establish
a guarantee scheme of their own. The directive has also set the minimum guarantee value,
operational details of the pay-outs and the minimum value of the guaranteed funds that
need to be collected ex-ante from the credit institutions.

The consensus established through Directive 2014/49/EU did not satisfy the ambitions
of the European Commission, which was expressed in the so-called five Presidents report
(Juncker 2015). The official Regulation proposal aiming to establish a European Deposit
Insurance Scheme followed not much later (European Commission 2015). According to the
Commission’s vision, EDIS was to put an end to financing the trouble of the banking sector
from public funds (European Commission 2015). This was to bring greater stability and to
strengthen the position of national insurance schemes against the largest credit institutions
(Schoenmaker 2018).

In order to streamline the process of establishing EDIS, the Commission has proposed
to divide it into three phases: re-insurance, co-insurance and full insurance. During the re-
insurance phase, EDIS was to serve as a source of backup reserve funds for national
schemes. The funds would come from a common Deposit Insurance Fund (DIF) and could
only finance 20% of the fund’s shortage (NBP 2015). DIF was to be financed by the credit
institutions themselves and EDIS management was to become the responsibility of the
Single Resolution Board. This was to ensure swift decision making as well as that the cost
of guarantee pay-out is taken into account when evaluating the consequence of a credit
institution’s resolution (NBP 2015).
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The co-insurance phase was to move EDIS to a stage, where it was to become the first
institution to bear the costs of financing the guaranteed deposit loses. During that phase, the
amount guaranteed through the common insurance fund would grow from 20% to 80% over
four years (NBP 2015). After these four years, EDIS was to constitute the target European
Deposit Guarantee Scheme, based on the national schemes and guaranteeing deposits up to
100 000 EUR. That also meant that EDIS would no longer require separate contributions to
the DIF, as it would operate using the contributions to the national schemes (European
Commission 2015). Just like the other pillars of the banking union, EDIS was to be obligatory
exclusively to the euro area countries. Other Member States could join the banking union
voluntarily, provided that they were compliant with the BRRD and have accumulated the
required funds in their national deposit insurance scheme (Waliszewski 2016).

The opposition to the initial regulation proposal was strongly emphasised by Germany
— they were reluctant to agree to use their national insurance fund for re-insurance of other
banking systems, especially during a time of financial instability (Donnelly 2018).
Germany feared the contagion effect this international scheme could bring, resulting in
general loss of trust in the European banking system in case the DIF got drained in the
process of bank resolutions (Krahnen 2013). This has led to an impasse that was addressed
only last year, when the Commission announced a revised plan of establishing EDIS
(European Commission 2017).

This time the Commission decided to lengthen the process of establishing an
international deposit insurance scheme, since they recognized the fact that building trust in
the banking union’s third pillar requires time. This was to address the concerns about
linking deposit guarantee schemes offering very different levels of security. The new
proposal now envisages that during the re-insurance phase, EDIS would merely support the
liquidity of the national schemes, without participating in loss coverage (European
Commission 2017). In other words, during the first phase DIF would serve as a lending
facility to the national deposit insurance schemes, covering no more than 30%, 60% and
90% of the liquidity shortage in 2019, 2020 and 2021 respectively.

Transition towards the co-insurance phase under the new proposal would not happen
automatically but would need to be backed by an analysis of the economic condition of the
banking sector, in order to make sure that the common funds would not finance any legacy
assets from previous years. Another precautionary provision envisaged that during the early
stages of the co-insurance phase, DIF would only cover up to 30% of the losses incurred.
The revised text also did not mention any specific conditions for the transition towards full
insurance phase, limiting itself to a statement that EDIS’s share in loss absorption would
grow over time (Carmassi, Dobkowitz et al. 2018). Nonetheless, the enhanced proposal
seems to have failed to convince the Member States and the third pillar of the banking
union will not be established on schedule (Stawasz-Grabowska, Grabowski 2018).

EDIS from an academic perspective

The discussion around establishing deposit guarantee schemes has a long story of
nearly a hundred years. The arguments against establishing such insurance for deposits
were often built around the costs they would impose on the credit institutions, making them
unsustainable in the long term. This view was countered by the need to assure the
consumers that their funds are secure in the banking system, which was ultimately the main
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reason for establishing deposit guarantee schemes. The views around the need for providing
insurance against deposited funds loss evolved over the years, although the main purpose of
their existence remained the same (Kerlin 2016).

A famous article by J. H. Taggart and L. D. Jennings (1934) has proved how little it
would take to insure the deposits that have been lost in the previous years, when compared
with the grand total value of the deposits in the US banking system. The evidence provided
by the authors proved that at a minor expense, credit institutions could accrue sufficient
funds to cover the deposit losses caused even through spectacular bank failures. This
conclusion has been used as the main evidence that deposit guarantee schemes do not
contribute to any bank failures, while they can protect the consumers and prevent bank runs
at a time of a financial crisis.

Subject literature does not indicate any clear preference towards establishing a pan-
European deposit guarantee scheme. Some economists indicate that an international scheme
has advantages e.g. L. Payne (2015) highlighted costs savings, as well as avoidance of risk
of unequal cost distribution in the event of international credit institution’s insolvency. For
N. Véron (2016) the biggest advantage of having an EU deposit insurance scheme would be
reinforcement of trust in the stability of the financial system. Together with I. Schnabel
(2018), they have called for a merger of the national schemes into EDIS without delay to
ensure impartiality of the system. M. Zaleska (2015) stated that reverting from merging
deposit guarantee schemes results in maintained reluctance towards banks resolution,
causing delays in the decision-making process that indirectly leads to increased costs of
such operation.

Some economists, however, are not very positive about maintaining a common
insurance scheme for deposits. L. Schuknecht (2016) indicated that such common
mechanism would result in distributing the costs of bad decision-making or weak
supervision onto other Member States. He also disagreed that EDIS would have the
capacity to break the toxic link between bank insolvency and public funding — he claimed,
that regardless of the DIF’s capacity, the sector could still reach a point, where public bail-
out would be inevitable. No less critical was the analysis of the Bundesbank (2015), where
the connection between the public debt and national credit institutions was highlighted.
Since domestic credit institutions are often heavily involved in financing the deficit of their
home countries, insolvency of the state would be transferred onto EDIS (Bundesbank
2015). Germany’s National Bank was also concerned about the fact that since national
insolvency laws usually require preferential treatment of the state funds, any associated
additional costs would be transferred onto the EU level.

The political impasse regarding the third pillar of the banking union could not be
overcome over the last years and it is clear that some of the concerns raised by the critics of
the Commission’s proposal cannot be easily addressed and quantified. However, it is
interesting to analyse the relevant statistics and see how big the threat of bad assets is in the
Euro area’s banking sector and how strong are the interlinkages between the credit
institutions and the sovereign debt.

Quantifying the European deposit scheme impasse

In order to supplement the source documents and literature review, statistics on the
Euro area banking system were also analysed to evaluate the scale of the problem causing



176 K. Zielinska

the political deadlock over the establishment of EDIS. The relevant data were collected
from the databases of the European Central Bank (ECB) and the European Banking
Authority (EBA) and are referring to the issues raised as potential arguments against
establishing a pan-European deposit guarantee scheme. Data availability has narrowed
down the analysis scope to years 2014-2017. Before the results are presented it is worth to
mention that the ECB statistics on sovereign debt dependency do not differentiate the
instruments per issuing country, so the strength of the link between the most indebted
Member States and their domestic credit institutions can only by assumed.
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Fig. 1. Gross NPL (% of total gross loans and advances)
Source: self-elaborated based on the ECB data.

Figure 1 represents the share of non-performing loans (NPL) in the total loans granted
by the credit institutions in a given country. This indicator was chosen to verify the value of
the toxic assets on the balance sheets of the credit institutions in the Eurozone, as a
potential threat to the common insurance fund. The statistics are unsurprisingly most
worrying in countries who have been struggling with or recovering from a serious financial
crisis during the time of the analysis i.e. Cyprus, Greece, Ireland, Italy and Portugal.
Similarly, significant credit amount was at risk also in Slovenia. The share of NPL of 10%
or more signalled a threat of serious liquidity gap that had the potential of destabilizing the
entire sector. It is therefore not that surprising that some countries were reluctant to expose
their deposit insurance funds to this risk. Nonetheless, it should be noted that virtually
every country of the Euro area has seen an improvement in the performance of the banking
loan portfolio over the analysed period.

Figure 2 depicts the value of sovereign debt held by the Monetary Financial
Institutions (MFI) in a given country, compared to that country’s GDP. This indicator is to
show the level of the banking sector’s dependency on the solvency of governments — this
link was quoted to be one of the risks transferred through the establishment of EDIS. The
data confirms significant value of sovereign debt in the banking sector portfolio. It is worth
to underline that this dependency is particularly high in countries like Portugal and Italy,
where the state budgets were already overburdened with the cost of previous bail-outs. In
this context, however, in the author’s opinion it is still hard to argue that EDIS would have
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the potential to worsen the economic turmoil caused by the bankruptcy of any of the euro
area governments. The author also believes that it is beyond any doubt, that the other
countries in the Eurozone would participate in financing the debt of the failing government
in an attempt to defend the value of their common currency.
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Fig. 2. MFI holdings of government debt securities to GDP
Source: self-elaborated based on the ECB data.
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Fig. 3. DGS - available funds coverage of eligible deposits (in %)
Source: self-elaborated based on the EBA data.

Figure 3 presents information on the progress in setting up and enhancing the national
deposit guarantee schemes as envisaged by Directive 2014/49/EU. This progress is
measured by comparing the value of the funds readily available under the deposit guarantee
scheme to the total value of the guaranteed deposits. The directive has set a threshold for
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this ratio at 0,8% and the data presented makes it clear that none of the euro area countries
is close to achieving this goal. The analysed countries have either never had a deposit
guarantee scheme before implementing Directive 2014/49/EU, or the guarantee funds were
collected ex-post, once they became needed.

The result of this set-up was that over the time of the analysis, the national deposit
guarantee schemes maintained only a fraction of the guaranteed value in cash (or cash
equivalents). The information on Figure 3 also shows that the coverage ratio was not improving.
The establishment of EDIS would therefore require a tremendous increase in efforts from the
Member States in order to allow them to achieve the required deposit coverage.

Summary

In the author’s opinion, establishing a European Deposit Insurance Scheme is
inevitable for the banking union to reach its goals. Harmonizing the rules according to
which deposits are guaranteed and paid out is an important step towards financial
integration but establishing a pan-European fund serving this purpose would enhance the
credibility of the entire banking system. Full integration of national funds into a single
scheme should serve as the target model that could allow making the decision on a bank’s
resolution truly impartial.

The analysis made for this article, however, does some justice to the critics of the project in
the sense that EDIS cannot be established overnight. The legacy assets still constitute a large
part of many bank’s balance sheets and many credit institutions rely strongly on the solvency of
their home and host countries. This could put the common Deposit Insurance Fund at a threat of
financing the failure of institutions already at the verge of insolvency at the time of its
establishment. If the insolvency law is not in any way harmonised across Europe, this would
also mean that the DIF could be indirectly used to satisfy the claims of the home country first. It
is also clear that if EDIS was established within the next few years, its available funds would fall
short of the desired threshold by a large amount, possibly creating issues with credibility of the
insurance system rather than solving them.

As a way forward, the author would recommend the Regulation proposal to include
more detailed provisions on the conditions for gradual transition from national schemes to a
European Deposit Insurance Scheme. This might include ring-fencing institutions that the
ECB would consider unstable and not ready for participating in a common scheme to any
extent. Apart from analysing the asset quality before moving onto the co-insurance phase,
the Commission should also verify the available funds value held by the deposit insurers in
the Member States. This could ease the worries about merging schemes that represent a
very different degree of credibility, whereas the threat of exclusion of certain banks would
motivate them to improve the quality of their portfolio. Further analyses of legal nature
would be required to explore the possibility of addressing the issue of harmonising
insolvency laws of different Member States.
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Abstract. The present study demonstrates the reasons for the foundation of tea plantations and
conditions of their cultivation. The limitations and negative consequences of cultivation of tea plants
along with the ideas for their minimization are shown. Plantations were created to optimize the
harvest. However, it has been found that they negatively influence local ecosystems. The global
demand for tea leaves is constantly growing. Due to the specific climate requirements of tea plants
and progressive climate changes, the arable land area suitable for their cultivation is constantly
decreasing. New solutions should be implemented as soon as possible, ensuring a constant supply of
raw material. Otherwise, in the next few years tea may become a luxury product. FAO has presented
the activities that could reduce the losses. At the moment, the best solution might be to change crop
types and diversify sources of raw material. It is also highlighted that there is a need to carry out
research aiming at developing varieties of Camella sinensis with lower climate requirements.
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Introduction

Tea is currently one of the most popular drinks consumed worldwide. Its assortment is
very rich — teabags or leaf teas, flavored and non-flavored, belonging to different species
and types and originating from many countries. Such diversification means that the
consumer has a wide range of choices and can adapt the product to his or her preferences.
Interestingly, all kinds of teas - according to the Chinese classification, there are as many as
six (white, yellow, green, oolong, red, and black) - are obtained from plants of the same
species (Wachira et al., 2013, Tomcezyk, 2009).

The first documented information about tea comes from the turn of the seventh and
sixth centuries BC. Initially, it was used as a medicinal plant, mainly in the case of stomach
ailments. Literature lacks information on when exactly tea became a drink. It is known,
however, that initially drinking tea was reserved for the imperial family. In 705, thanks to
the monk Dengyo Daishi, tea reached Japan. In a similar period, it also appeared in Tibet.
The period from the 10th to the 13th century was instrumental to the development of the tea
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culture, when numerous teahouses were formed, the habit of drinking tea spread to various
social classes and aromatizing tea began. In the nineteenth century there was a rapid growth
of the tea market. The habit of drinking tea spread both in Europe and Asia, which
increased the demand for this raw material on a global scale. Production in China was
unable to cover the demand of the global market, therefore new areas for cultivation and an
efficient cultivation system were needed to maximize the quantity of raw material obtained.
This situation meant that commercial crops were gradually extended to Sri Lanka,
Indonesia and India, and then to English colonies in Africa (Ahmed and Stepp, 2013a,
Krzyzanowski, 2008, Tomczyk, 2009, Toyb, 2016). The solution, which was supposed to
provide more raw material obtained from the same crop area, is a well-known and applied
plantation system.

The aim of this study is to indicate the reasons for the emergence of plantations of tea
plants, the conditions of their management and their advantages, disadvantages and
limitations. The final part of the work presents solutions that can be an alternative to
plantation crops and that can reduce the waste of raw materials resulting from the
progression of climate change. The goal will be implemented through a literature review.

Tea — production, import, consumption

Currently, the tea plant is grown in over 30 countries, mainly in Asia, Africa and
South America. Small amounts also come from North America, Australia and Europe
(Toyb, 2016). The total global area of tea plantations in 2014 was 3,800,000 ha, of which
more than 50% were located in China (Table 1). In the same year, the tea harvest was
estimated at a combined amount of 5561 thousand tonnes. Almost 78% of the raw material
was obtained from crops located on the Asian continent — the highest in China (2096
thousand tonnes) and India (1207 thousand tonnes) (GUS, 2017a, GUS, 2017b). For many
years, tea production has been dominated by the same countries, namely China, India,
Kenya, Sri Lanka and Turkey. In total, Asian countries produced over 4.7 million tons of
tea in 2014, which accounted for 85% of world production. In turn, annual tea production in
African countries at that time amounted to slightly more than 744,000 tons, which
constituted only 13% of global production. According to FAO (Food and Agriculture
Organization of United Nations), in 2016, 5.73 million tons of tea was obtained. This value
maintains a constantly growing trend (FAO, 2018c). Countries that excel in the size of
crops, harvesting and final production of tea are characterized by some of the lowest yields
of tea bushes (China - 2005: 9.0 dt-ha™’, 2013: 11.0 dt-ha'; India - 2010: 17.1 dt-ha, 2013:
21.4 dt-ha™). The highest yields are recorded in Iran (2010: 85.1 dt-ha™, 2013: 65.3 dt-ha™)
and Burundi (2011: 48.4 dt-ha”, 2013: 45.8 dt-ha™). This is mainly due to the prevailing
climatic conditions and the frequency of harvesting (e.g., China and Japan 3-5 times a year,
India and Indonesia up to 15 times a year) and climate change. The largest tea importers in
2016 were the countries of the European Union (18%), Russia (9%), Pakistan (9%), the
United States (7%) and Egypt (5%). These quantities indicate that the main recipients of the
product are its producers. In 2016, global tea consumption increased by 4.5% compared to
the previous year and amounted to 5.53 million tonnes.

The steady increase in consumption for years has been associated with population growth,
urbanization and growing incomes, especially in emerging and developing economies. In
Poland, in the years 2012-2016, the volume of imports was at a similar level. Initially, it was
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32.9 thousand tonnes, and in 2016 it reached 35.6 thousand tonnes, eventually reaching PLN
418.9 million. During the same period, the average monthly consumption in Poland, per one
person, remained at a constant level of 0.06 kg of dried tea. It was only in 2016 that it fell
slightly to 0.05 kg. The largest quantities of dried tea are consumed by the inhabitants of Turkey
(about 4.0 kg per person per year), Libya (about 2.25 kg per person per year), Morocco (about
1.85 kg per person per year), Ireland (about 1.7 kg per person per year), Great Britain (about 1.7
kg per person per year) and Hong Kong (about 1.55 kg per person per year). One of the factors
that inhibit the growth of tea consumption in Poland is definitely its price. While on the global
markets from 2012 to 2016 a drop to USD 2.57 was recorded for 1 kg of black tea (Figure 1), in
Poland since 2010 there has been a steady price increase. The decline in world markets was
caused by the weakening of the economic growth rate related to lower oil prices. However, the
following year, the price of tea in the global market increased by as much as 22.6%, reaching a
record level of USD 3.15. In Poland, in 2017, PLN 4.28 was to be paid for 100 g of black tea
(FAO, 2018b, FAO, 2018c, GUS, 2013b, GUS, 2014, GUS, 2015b, GUS, 2016, GUS, 2017a).

Table 1. Selected quantities related to the cultivation and production of tea in 2005-2014

tgfrliigfgs 2005 2010 2011 2012 2013 2014
Plantation area (thousand ha)
world b.d. 3118 3244 3276 3521 3800
China b.d. 1420 1500 1500 1750 1984
India b.d. 583 580 605 564 604
Sri Lanka b.d. 218 222 222 222 222
Kenya b.d. 172 188 191 199 203
Tea harvest (thousand tonnes)
world 3682 4604 4668 4818 5346 5561
China 935 1450 1623 1700 1924 2096
India 907 991 967 1000 1209 1207
Yield (from 1 ha in dt)
world 13,7 14,6 14,0 14,3 15,2 b.d.
Iran 17,4 85,1 43,4 65,8 65,3 b.d.
Burundi 44,5 46,1 48,4 40,1 45,8 b.d.
Thailand 33,7 34,6 36,3 35,2 34,9 b.d.
India 17,4 17,1 18,3 18,8 21,4 b.d.
China 9,0 10,2 9,9 10,3 11,0 b.d.
Tea production (thousand tonnes)

world 3014 4603 4773 5034 5349 5561
Asia 2476 3826 4032 4299 4541 4717
Africa 438 666 631 637 712 743

Source: Authors’ own elaboration based on GUS data (Rocznik Statystyki Migdzynarodowej: 2012, 2015, 2017;
Rocznik Statystyczny Rzeczpospolitej Polskiej: 2013, 2014, 2015, 2016, 2017).
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Fig. 1. Orientational black tea price changes in the world in 2000-2017
Source: FAO (2018c).

Forecasts for 2027 predict that the production volume of black tea will grow steadily
by 2.2% per year and will finally reach 4.42 million tonnes. The largest increases are
expected for China, Kenya and Sri Lanka. For green teas, an even faster growth is expected,
7.5% each year up to 3.31 million tonnes in 2027. The largest increase is forecast for China,
which will double the value from 2017. The Intergovernmental Group on Tea, operating at
the FAO, states that changes in the production volume will not be related to the increase of
arable land and increased productivity. Experts predict that tea consumption in the world
will also grow 2.5% per annum and in 2027 will reach 4.17 million tonnes. The largest
increases will be recorded by the current leaders of tea production, and the smallest by the
countries of Western Europe, where the market of coffee and other beverages is
dynamically developing (FAO, 2018a). The presented forecasts take into account the
current trends prevailing on global markets and the current losses in the raw material.
However, this problem will deepen with the ongoing climate change. The improvement of
crop efficiency is theoretically possible, as shown in Table 1. However, applying the
currently used methods, raw material losses will not be limited. There are no simulation
models to predict the exact change in yields due to climate change. Due to the limited areas
suitable for tea, progressive climate changes and destruction of local ecosystems through
intensive cultivation, new solutions should be sought. Cultivations that are environmentally
friendly and reduce the losses of raw material should be sought, which will enable global
demand to be met and will not lead to a situation where tea will become a luxury product.

Plantation cultivations of tea

The cultivation of tea requires strictly defined climatic and soil conditions. Different
varieties of the same species have slightly dfferent requirements. Camellia sinensis var.
sinensis grows in cooler mountainous regions, while Camellia sinensis var. assamica grows
best in a tropical climate. Nevertheless, it is considered that optimal cultivation conditions
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are annual precipitation at the level of 2500-3000 mm” per square meter, temperature in the
range 18-20 °C and the location of plots at heights up to 2,200 m. However, some crops are
carried out in areas where the annual rainfall amounts to 1200—1500 mm® per square meter
and the temperature does not drop below 12 °C and does not exceed 30 °C. For some types
of teas, it is desirable to cultivate at altitudes up to 3000 m. For growth, the plant needs at
least 5 hours a day of direct sunlight or 11 hours of scattered light. The soil must be
permeable, airy, with a low pH (4.5-5) and with a fertile humus layer. The cultivation of
these plants is increasingly carried out under controlled conditions that guarantee obtaining
the raw material of proper quality. Unfavorable conditions, such as droughts, floods, frosts
or excessive heat, limit plant growth and lead to changes in the biochemical structure of the
raw material, which lead to a decrease in its quality (Ahmed and Stepp, 2013a; Ahmed and
Stepp, 2013b; Kumar et al., 2013). The quality of tea depends primarily on the quality of
the raw material, which is determined by the variety of the plant, climatic and soil
conditions, the altitude of the plantation, and the applied agronomic practices.

Methods of growing and harvesting tea have changed over the centuries. The
emergence of the first cultivation systems dates back more than 1,700 years ago. Thanks to
the scientific evidence currently available, standard guidelines for cultivating tea plants
have been developed, which are used all over the world.

For the production of young bushes, seeds obtained from the plants after only 3 years
of cultivation can be used. Careful care of young bushes is carried out in “nurseries” for a
maximum of one year. However, seedlings (diaspora clones) are more often used,
characterized by high resistance to stress and high productivity potential. Young plants are
placed in the ground in rows at a distance of 1—1.5 meters from each other. When the plant
reaches a height of half a meter, it is cut to a height of about 23 cm to stimulate lateral
growth. Bushes are regularly cut to a height of about 1-1.2 m in such a way as to give them
a rectangular shape, called a “table”. Such a method of forming plants facilitates and
accelerates harvesting and ensures maximizing obtained yields. The first batch of material
is obtained from two- to three-year-old plants. Tea leaves can be harvested by hand or using
a machine. Automatic collection is a faster process, but is very inaccurate. The leaves can
be damaged, and in the final harvest there will be a large number of stems. Good quality
leafy teas always require manual harvesting.

When growing tea, the harvest is the most labor-intensive and costly process, requiring
the employment of a large number of workers. According to some sources, one collector is
able to collect up to 30 kg of fresh leaves per day. About 2.5 kg of dried tea is obtained
from 10 kg of green leaves. The tea bush is used for approximately 40 years. Of course, the
plant can live up to hundreds of years, but with age the amount of raw material produced by
it decreases. Tea plants have many naturally occurring pests, including the beetle Xyleborus
fornicatus, the red spider Oligonychus coffeae, and various kinds of larvae and mites
Typhlodromus and Phytoseius. In rare cases, it is even desirable to infest the plants with a
specific group of pests, but the vast majority of farmers must fight them with plant
protection products (Ahmed and Stepp, 2013a; Ahmed and Stepp, 2013b; Toyb, 2016).

The purpose of plantation crops is to obtain large amounts of raw material per unit
surface. This requires the development of an individual way of planting plants for each
monoculture, adapted to the terrain, as well as their proper care, so that in each harvesting
period maximum yield from the plantation can be obtained. In the case of tea bushes, the
best results were obtained for long rows with minimal paths between them (for ease of
movement), strictly defined method of pruning plants, regular harvesting and application of
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appropriate plant protection. In the case of large plantations, all work is carried out on a
large scale.

Tea production is geographically limited to several areas of the world and is very
sensitive to changes in growing conditions. The increasing demand for tea requires finding
new growing areas. The choice of terrain is hampered by the climatic and soil requirements
that must be met for the optimal growth of tea bushes. Finding a place with the right
temperature, high humidity and length of the day, and the optimal altitude, significantly
limits the potential area for tea cultivation. The establishment of new plantations usually
begins in forested areas. Huge forests are cut out, which results in a significant loss of
biodiversity. The south-western part of China is considered as virgin land, where fauna and
flora are characteristic for these areas. International projects concerning environmental
protection strengthen this picture. Several natural sites have been inscribed on the
UNESCO world heritage list, including the protected area of three parallel rivers (Yangtze,
Mekong and Saluin) in the Yunnan province. It has been described as one of the least
disturbed ecological areas in the world, the epicenter of Chinese endemic species, being a
natural gene pool with a great wealth of biodiversity (Hung, 2013). For this reason, these
areas are advertised and perceived as a global nature reserve. Although tea plantations are
associated with the traditional image of China, they constitute an artificial creation, created
to cover the global demand for tea. The creation of such places livened up the local
economy. However, due to intensive production, not only the country's authorities
(especially at the local level), but also its inhabitants have perceived the need for change for
several years: change towards modernity, associated with pro-ecological solutions.

The removal of native vegetation and the establishment of monocultures creates
favorable conditions for the proliferation of pests. The severity and distribution of pests,
diseases and weeds will be enhanced by the increasing temperature. Farmers will be forced
to use larger amounts of pesticides, which will consequently affect food safety associated
with residues of these agents in tea products (FAO, 2016). In 2008, it was reported that
about 17 kg of pesticides were used per one hectare of crops (Gurusubramanian et al.,
2008). At present, these sizes are certainly bigger and will grow steadily. Nevertheless,
reports have been available for several years indicating the presence of pesticide residues in
the final product. In the vast majority of cases, the quantities detected do not exceed the
recommended standards and do not pose an immediate threat (Table 2). However, in the
case of regular consumption of products containing even small amounts, they may
accumulate in the human body (lipophilic substances) and as a consequence may lead to the
development of various types of cancer (including colon, pancreas or leukemia), damage to
the nervous system (e.g., Parkinson’s disease, dementia and Alzheimer’s disease,
amyotrophic lateral sclerosis), immune or hormonal system (Greenpeace, 2015).

Tea is a perennial plant, which is why it needs regular replenishment of nutrients in the
soil. High-yield varieties require more fertilizers. It is reported that high yield shrubs should
receive about 100 kg of nutrients per 1 ha of crop (45-60 kg of nitrogen, 20-30 kg of
potassium, 4-7 kg of phosphorus and 4 kg of calcium) in the season (Mukhopahyay and
Mondal, 2017). Pesticides and fertilizers cause degradation of the biological life of the soil
(e.g., acidification) and pollute the water. This is particularly harmful to the biological life
of the region, including the inhabitants themselves. Limited access to running water forces
the population to use wells penetrated by polluted groundwater. The long-term maintenance
of plantations located on mountain slopes leads to soil erosion and to numerous landslides,
which is a real threat to farms located near such crops. At the moment of closing the
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plantation, the abandoned area is barren and is not suitable for other crops or the
establishment of a forest. It takes many years and large resources to re-develop such an area
(Toyb, 2016).

Table 2. Notifications from RASFF system in 2016-2018

Cguptry of | Type Risk decision Nu.mbelj of Subject of notification
origin of tea notifications
2016
black undecided 1 anthraquinone
China Pu-erh undecided 1 anthraquinone
green undecided 6 anthraquinone, carbenda'zm, imidacloprid, tolfenpyrad,
triazophos
Hongkong | Pu-erh undecided 1 Bacillus cereus
. black undecided 3 propargite
India - :
green undecided 6 propargite
Japan green undecided 2 dinotefuran, tebuconazole
Marocco Pu-erh undecided 1 anthraquinone
Tai black undecided 1 dinotefuran
aiwan
green undecided 1 dinotefuran
2017
Brazil no data not serious 1 anthraquinone
white undecided 1 acetamiprid, isoprocarb, tolfenpyrad
China . acetamiprid, anthraquinone, buprofezin, dinotefuran,
green undecided 6 L S .
imidacloprid, isocarbophos, tolfenpyrad, triazophos
India black undecided 2 anthraquinone, propargite
Japan green undecided 1 dinotefuran
Marocco green undecided 1 anthraquinone
2018 (to October)
no data undecided 3 anthraquinone, diafenthiuron, tolfenpyrad
white undecided 1 acetamiprid, l?up.rofezm,.chlorpyrlfos, diafenthiuron,
imidacloprid, tolfenpyrad
China black undecided 2 acetamiprid, dinotefuran, tolfenpyrad
. acetamiprid, anthraquinone, buprofezin, chlorpyrifos,
green undecided 3 dinotefuran, pyridaben, tolfenpyrad, triazophos
green serious 1 aluminium
Japan green undecided 4 dinotefuran
Marocco green undecided 1 anthraquinone
Sri Lanka | no data undecided 1 tolfenpyrad
. black undecided 4 acetamiprid, dinotefuran, etofenprox, imidacloprid,
Vietnam tolfenpyrad
green undecided 1 diafenthiuron, permethrin, tolfenpyrad

Source: Authors’ own elaboration based on RASFF (Rapid Alert System of Food and Feed) data.
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In recent years, the negative impact of climate change on tea production has been
underlined. Most tea-producing countries do not have irrigation systems and must rely only
on the prevailing climatic conditions. These crops are therefore particularly vulnerable to
drought and intense rainfall. Research carried out in various regions of China has shown that
over the past 50 years the average annual temperature has increased. The maximum annual
and maximum monthly parameters remained unchanged, but the minimum temperatures
increased (FAO, 2016). Although the annual amount of rainfall increased slightly, the number
of rainy days decreased by up to 13 days. In addition, the monsoon time has changed and was
delayed by more than 20 days in 2011, compared to 1980. An important requirement, the
humidity, also changed. During the analyzed 50 years, it decreased by almost 10%. The last
factor, the duration of insolation, has also not been left unchanged. It was significantly
shortened from 207.1 h in 1950 to 158.0 h in 2010. The cultivated land was affected several
times by long droughts, which led to the destruction of many crops. Higher temperatures
favor the development of pests that spread quickly and appear in places where they previously
did not cause economic losses. The climate is currently unstable, and the tea bushes like
constant and specific conditions. Both droughts and floods destroy plants. In Zhejiang
province, farmers have been suffering from late spring frosts since 2003. As a result, 2008
saw losses of 988 million yuan. In the case of early varieties, spring harvest did not take place
at all, which resulted in losses of 1.69 trillion yuan (FAO, 2016). The problem will intensify,
so that the amount of raw material for tea production will gradually decrease. This will result
in higher prices and later product range restrictions.

In order to limit losses in the production of raw tea material, the FAO report (2016)
contains recommendations for tea growers (including planting bushes more resistant to
climate change, protection of soil against rainwater accumulation, improvement of organic
matter content in soil, irrigation during long periods of drought, nature and biodiversity
protection), for local institutions (including research on varieties with better tolerance to
frost and droughts, development of new crop methods, assessment of the impact of climate
change on raw material production) and for national and international decision makers
(including strengthening the position of research and development institutes involved in the
development of technologies on the tea market, promoting pro-ecological policy and
investing in modern technological developments in current crops).

Alternative directions of tea cultivation

Diversification of the crop losses is possible through the dissemination of other crop
systems. In China, due to the popularity of pu-erh teas in over a dozen years, local authorities
and smaller tea producers promote other methods of cultivation, both traditional and
ecological. There are four systems for growing tea bushes (Karwowska, 2017). The most
commonly used system in practice is plantation crops, discussed in the previous part of the
study. The second system is forest crops. Tea bushes are integrated into the forest landscape.
They can be created in two ways: by removing 2/3 of shrubs from plantation crops and
placing different types of trees and shrubs in their place, or through thinning of forest areas
and supplementing them with Camelia shrubs. This way of cultivating is considered
ecological, because human activity is limited only to the harvest of raw material, small crop
trimming and fertilization with compost. Tea plants are allowed to reach a tree form, which
diversifies the structure of the forest (Fig. 3). It has been shown that their size affects the
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development of epiphytic vegetation. The area looks natural, and it is a habitat for local
animals and vegetation. The cultivation does not erode the soil. Plants have access to rich,
adequately nourished and aerated soil. Thanks to the surroundings of other plants varying in
height, tea plants are protected from intense climate change. The surrounding vegetation is a
kind of “buffer”. This solution was already piloted in 2011 in the Mangjing area of Yunnan.
Even though farmers’ earnings have diminished considerably, they have seen an opportunity
to recreate the local ecosystem. This solution is now a new direction of change propagated by
local authorities (Ahmed and Stepp, 2013b; Hung, 2013; Wang et al., 2017).
; T P

A

Fig. 3. Diversifed structure of forest crops

Source: https://www.sciencefriday.com/articles/seeing-the-forest-for-the-tea.

Also an ecological solution, but less popular than forest crops, are mixed arable fields.
Like in forest crops, tea plants are mixed with native plants or other crops. In this version
there is no large variation in the height of vegetation and tea bushes are constantly pruned
and kept in shrubby form (Ahmed and Stepp, 2013b; Ahmed et al., 2013). The last type of
crop is the so called “wild trees”. They can be found deep in the jungle and are tea trees that
are hundreds of years old and several meters high. Human interference is limited to leaf
harvesting (Karwowska, 2017). Ahmed et al (2013) conducted research to differentiate the
quality of raw material intended for tea production, obtained from various types of crops. In
addition, they asked the owners of enterprises about economic aspects related to crop yields
and sales profits. The greatest genetic diversity was observed among plants from mixed
arable fields, and the smallest — from plantation crops. The method of cultivation carried
out and genetic diversity have influenced the biochemical composition of the raw material.
Differentiated crops had larger amounts of analyzed substances. The largest amount of
material was collected in terrace cultivation, amounting to 64,000 kg from 1 ha. This was
followed by mixed farmland — 18000 kg/ha, agro-forest crops — 13500 kg/ha and forests —
6000 kg/ha. The Chinese government introduced limits on the size of the harvest of leaves
from “wild” trees, which is why the real possibility of obtaining this type of material is



Tea Production and its Forecasts, and the Possibility of Tea Cultivation in the Context ... 189

unknown. Plantation crops allow to achieve maximum crop yield, which does not translate
into appropriately high profits. This kind of raw material is considered inferior in quality,
so in 2010 for 1 kg of such leaves only $3-8 was paid. For comparison, in the same year,
$12.10 USD was paid for raw material from mixed trees, $157.26 USD from mixed arable
fields, and the most, as much as $219.65 for 1 kg of raw material, from forest crops
(Ahmed et al., 2013). If local farmers decide to transform their crops and benefit from
government subsidies, they will receive high-quality raw material thanks to ecological
production methods. They will be able to employ a smaller number of collectors, which
will reduce their costs slightly, which in the end should lead to increased earnings.

A great opportunity to increase the resistance of tea bushes to new climatic conditions
is genomic selection and breeding programs. In the mid-nineteenth century, in China, India
and South Africa, the selection of the best crops from the cultivations, their vegetative
reproduction, and then the introduction of the hybrids into the crop system was introduced.
This solution allowed to improve the efficiency of breeding plants, but also reduced their
genetic diversity. The use of desirable agronomic traits has its justification for seedlings
characterized by high genetic variation. However, large-scale multiplication of a small
number of selected hybrids narrows down the gene pool and can lead, for example, to
reduced resistance to stress. The successes of genetic improvement programs depend
primarily on a good knowledge of the genetic background, the available natural diversity of
the species and the solutions that will be introduced in an appropriate manner and at the
right time (Hazra et al., 2018).

Summary

The plantation system of tea cultivation has a negative impact on the ecosystem, which
after harvesting is very difficult and expensive to rebuild. China has been struggling with
this problem for years, which is why ecological solutions, such as forest crops and mixed
crops, are gradually being introduced in successive areas. The result of such changes is
smaller amounts of raw material obtained for the production of tea. In addition, progressive
climate change can lead to losses on tea plantations.

In order to avoid losses of raw material, and thus large fluctuations in prices, it is
advisable to implement already available solutions and to continue to search for new
innovative methods that increase the production of environmentally friendly raw materials.

Plantation crops allow to obtain the largest amounts of tea raw material. Therefore, it
is necessary to keep some of the small-area terraced crops in areas characterized by the
most stable climatic conditions. Forests and mixed arable land should have a larger share.
In parallel, work should be carried out to find or create new varieties of the tea plant which
are characterized by greater resistance to climate change, diseases and pests, as well as
greater efficiency.
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Synopsis. Celem pracy byta ocena postaw prozdrowotnych konsumentéw nabywajacych zywnos¢ w
sklepach specjalistycznych. Okreslono rodzaj i czgstotliwo$¢ zakupu zywnos$ci oraz dokonano
klasyfikacji respondentow ze wzgledu na prezentowane postawy prozdrowotne.

Badania zrealizowano metoda pomiaru sondazowego, technika bezposrednia. Ogotem
przeprowadzono 190 wywiadow. Wyniki badan wskazuja, iz dla klientow sklepéw specjalistycznych
zdrowotno$¢ spozywanej zywnos$ci ma duze znaczenie. Zwracaja uwage na jej sklad kupujac
produkty naturalne z jak najmniejsza iloscia konserwantow, jak najmniej przetworzone. Konsumenci
ci sa sklonni zaplaci¢ wigcej za produkty gwarantowanej jakosci. Wyodrgbniono trzy skupienia
zroznicowane pod wzgledem postaw prozdrowotnych reprezentujace odpowiednio: 22, 18 i 60%
badanej populacji. Skupienie 1 reprezentowane byto w wigkszosci przez mezezyzn nie dbajacych o
ilo$¢ zjadanych kalorii oraz nie zglgbiajacych wiedzy na temat zdrowego odzywiania, z kolei
zwracajacych uwage na jako$¢ kupowanej zywnosci, gotowych zaplaci¢ wigeej za produkty
gwarantowanej jakosci. Natomiast skupienie 2 skupialo gléwnie mgzczyzn o umiarkowanych
postawach prozdrowotnych, niezainteresowanych tematyka zdrowego odzywiania. Najliczniej
reprezentowane skupienie 3 w przewadze stanowity kobiety cechujace si¢ silnymi postawami
prozdrowotnymi, dbajace o ilo§¢ spozywanych kalorii, poszukujace i zglgbiajace informacje
dotyczace zdrowego odzywiania.

Stowa Kkluczowe: sklepy specjalistyczne, postawy prozdrowotne, konsument, zywno$¢ wysokiej
jakosci, cechy socjodemograficzne

Abstract. The aim of the paper was to assess pro-health attitudes of consumers purchasing food in
specialist stores. The type and frequency of food purchase was determined and respondents were
classified due to pro-health attitude. The research was conducted using personal interview. A total of
190 interviews were gathered. The results showed that for customers of specialist stores, healthiness
of consumed food is significant. They pay attention to its ingredients buying natural products with low
content of preservatives, less processed. These consumers are willing to pay more for guaranteed
quality products. Three clusters of pro-health attitudes representing: 22, 18 and 60% of surveyed
population were distinguished. Cluster 1 was represented mostly by men who do not care about the
amount of calories consumed and do not interested in knowledge about healthy eating. This group pay
attention on purchased food quality, and they are able to pay more for guaranteed quality products.
Whereas cluster 2 focused mainly men with moderate pro-health attitudes, not interested in expanding
nutrition knowledge. The most-represented cluster of 3 was predominantly women with strong pro-
health attitudes, counting consumed calories, seeking and exploring healthy eating knowledge.

Key words: specialist shops, health attitudes, consumer, high quality food, socio-demographic
characteristics
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Wprowadzenie

Producenci, chcac utrzyma¢ dotychczasowych klientow oraz pozyska¢ nowych
przywiazuja coraz wigksza uwage do jakosci swoich wyrobow, wychodzac z zalozenia, ze
konsumenci beda sklonni zaakceptowa¢ wyzsza ceng takich produktow (Obiedzinska, 2011).
Jako$¢ produktéw zywnosciowych oznacza stopien zdrowotnosci, atrakcyjnosci sensorycznej i
dyspozycyjnosci w szerokim konsumenckim i spotecznym zakresie znaczeniowym istotnym w
granicach mozliwo$ci wyznaczonych przewidzianymi dla produktow surowcami, technologia i
ceng (Barylko-Pikielna, 1975, Cyran, 2014). Dla konsumenta wazne jest zaspokojenie potrzeb
funkcjonalnych takich jak np. komfort uzytkowania oraz niefunkcjonalnych np. potrzeb
estetycznych. Klienci bardzo czgsto postrzegaja jako$¢ przez pryzmat ceny, wychodzac z
zalozenia, ze wyzsza jako$¢ produktu przeklada si¢ na jego wigksza wartos¢ uzytkowa co
powoduje wyzszy koszt wyrobu (Biatoskorski, 2011, Kafel i in., 2013). Zwigkszajaca si¢ wsrod
konsumentow $§wiadomo$¢ dotyczaca jakosci zywnosci spowodowata, ze wybierajac produkty
spozywcze przywiazuja bardzo duza wagg nie tylko do waloréow smakowych czy estetycznych
wyrobu ale takze bardzo istotne jest ich bezpieczenstwo wynikajace z procesu produkcji.
Dlatego tez mozna zauwazy¢ zwigkszajacy si¢ popyt na zywnos$¢ wysokiej jakosci, wsrod ktorej
pozycjonowane sa m. in. produkty wytwarzane tradycyjnymi metodami wedlug starych
receptur, pochodzace z produkcji ekologicznej czy produkty regionalne (Pieniak i in., 2009,
Guerrero 1 in., 2010, Lengard i in., 2011, Kucharczyk 1 in., 2016). Badania przeprowadzone
przez Ingaldi i Dziubg (2017) wykazaly, ze ok. 60% konsumentow uwaza, ze produkt
spozywczy jest bezpieczny jesli jest wyprodukowany z zastosowaniem systemow jakosci i
posiada certyfikat.

Od kilku lat Unia Europejska uznajac znaczenie sektora wytwarzajacego zywno$é
wysokiej jako$ci wspiera grupy producentéw zywnosci m.in. w dzialalno$ci informacyjnej i
promocyjnej na rzecz produktow wytwarzanych w ramach systemow jakosci zywnosci.
Celem unijnego dziatania jest zwigkszenie popytu na produkty rolne i spozywcze objete
systemami jako$ci zywnosci, wspieranie grup producentow zrzeszajacych podmioty, ktore
aktywnie uczestnicza w tych systemach oraz zwigkszenie zainteresowania konsumentow
tematyka jakosci zywnosci, jej specyficznymi wlasciwosciami i1 zaletami. Dostgpne
réowniez dla dziatajacych w Polsce producentoéw $rodki moga by¢ przeznaczone wytaczenie
na promocj¢ produktow wytwarzanych w ramach systemow jako$ci zywnosci (Bryta, 2013,
Domanski, Bryta, 2013).

Zywno$¢ wysokiej jakosci jest okresleniem produktéw wytworzonych przy
zastosowaniu systeméw gwarantujacych ich szczegélne cechy. Do tego rodzaju zywnosci
zalicza si¢ produkty tradycyjne, regionalne, ekologiczne, a takze wyprodukowane w
ramach systemoéw jakosci zywno$ci takich jak: QAFP (System Gwarantowanej Jakosci
Zywnosci), QMP (System Jakosci Wotowiny), PQS (System Jakosci Wieprzowiny),
Produkcja Integrowana, program Poznaj Dobra Zywnos¢, Teraz Polska. Wysoka jakos¢
tego rodzaju wyroboéw jest gwarantowana dzigki certyfikacji zaréwno procesu
produkcyjnego jak i gotowego produktu i potwierdzana jest odpowiednimi oznaczeniami,
dzigki ktorym konsument uzyskuje informacje o gwarantowanej jakosci produktu (Kafel,
2010, Kiejlan, 2011, Kafel 2013, Wilczynska, 2015).

Dla producentéw zywnos$ci wysokiej jakosci wazna informacja jest gdzie konsumenci
dokonuja zakupow produktow spozywczych. Na podstawie danych CBOS z 2013 roku
(tabela 1) polscy konsumenci w produkty spozywcze zaopatruja si¢ najchetniej w sklepach
dyskontowych dokonujac tam zakupu ponad 50% wyrobow niezbednych w
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gospodarstwach domowych. Konsumenci najrzadziej kupuja za posrednictwem Internetu,
na bazarach i1 w sklepikach wiejskich.

Tabela 1. Tlo$¢ dokonywanych zakupow produktow spozywczych przez konsumentow, w zaleznosci od miejsca
zakupu (%)

Table 1. Quantity of food products choose by consumers depending on the place of purchase (%)

o
Wyszczegodlnienie poz:ﬁ]};fg‘?qu 50% zakupow H]IIZIZ_LE;Z(JfVO & wyjatkowo
sklepy dyskontowe 49 24 15 12
super/hipermarkety 19,5 22 28,5 30
sklepy osiedlowe 18 19 33 30
bazar/rynek 3 11 35 51
wiejskie sklepy 10 7 16 67
Internet 2 1 14 83
Inne 4 7 34 55

Zrodto: opracowanie whasne na podstawie danych CBOS (2013).

Z kolei odmienne zachowania konsumentdéw (tabela 2) mozna zaobserwowac na rynku
zywnosci nieprzetworzonej oraz o krotkim terminie przydatnosci do spozycia takiej jak
nabiatl czy pieczywo.

Tabela 2. Rodzaje najczgsciej kupowanych produktow spozywczych nieprzetworzonych i szybko psujacych sig,
w zaleznosci od miejsca zakupu (%)

Table 2. Types of mostly purchased unprocessed and perishable food products, depending on the place of purchase
(%)

N . . warzywa i .
migso i drob ryby i owoce morza pieczywo owoce nabiat

sklep migsny 33 - - - -
sklep rybny - 29 - - -
piekarnia - - 30 - -
warzywniak - - - 25 -
super/hipermarket 30 36 13 24 32
dyskont 14 15 16 16 30
sklep osiedlowy 16 7 30 10 30
bazar/targ 3 4 5 19 2
Inne 5 4 6 4 6

Zrodto: opracowanie wlasne na podstawie Nielsen Company (2013).

Badania przeprowadzone przez Nielsen Company (2013) wykazaly, ze zakupy tych
produktow najczesciej dokonywane sa w sklepach specjalistycznych oraz supermarketach i
hipermarketach. Okoto 30% polskich konsumentow dokonuje zakupu migsa, ryb oraz
pieczywa w sklepach specjalistycznych.

Zgodnie z definicja dostgpna w literaturze przedmiotu sklepy specjalistyczne to
placowki, oferujace szeroki asortyment jednej branzy lub grupy towarowej o wysokiej
jakosci, z duzym wyborem towaréw substytucyjnych i komplementarnych, réwniez z
mozliwoscia sprowadzenia towaru na indywidualne zamoéwienie klienta. Do cech
wyrdzniajacych ten format handlu naleza: wysoki poziom obstugi, kompetentni sprzedawcy
pehiacy funkcje doradcdw, specjalnie wyselekcjonowany asortyment (produkty renomowane
o wysokiej jakosci) (Kucharska, 2014, Jaciow, 2016). Wedlug Raportu Fundacji
Republikanskiej opracowanego przez Momota (2016) w Polsce w 2014 funkcjonowalo 24
tysiace sklepow specjalistycznych oferujacych surowce i wyroby migsne, piekarnicze i
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cukiernie, owoce i warzywa, alkoholowe oraz rybne. Dane zaprezentowane w Raporcie
IMAS International Zywnos¢ ekologiczna w Polsce (2017) wskazuja, Ze na polskim rynku
funkcjonuje ponad 800 tzw. sklepow specjalistycznych oferujacych zywnos¢ wysokiej
jakosci, ktora sprzedawana jest rowniez przez ponad 200 sklepow internetowych oraz
dostepna w duzych sieciach handlowych (ponad 4000 placowek w catym kraju).

Celem zaprezentowanych w pracy badan byta ocena postaw prozdrowotnych wsrod
konsumentéw nabywajacych zywno$¢ w sklepach specjalistycznych. Okreslono rodzaj i
czgstotliwos¢ zakupu zywnosci oraz dokonano klasyfikacji respondentow ze wzgledu
prezentowane postawy prozdrowotne.

Materiat i metody badan

Badania przeprowadzono w 2017 roku metoda pomiaru sondazowego, technika
bezposrednia. Zastosowano technike nieprobabilistycznego wyboru proby — wybor celowy.

Tabela 3. Charakterystyka respondentow
Table 3. Profile of respondents

Charakterystyki (W %) Charakterystyki (W %)
ptec: Liczba os6b w gospodarstwie domowym:

kobiety 85 1 8

mezczyzni 15 2 27
wiek: 3 33

ponizej 25 lat 9 4+ 32

25-39 lat 40 Sytuacja materialna

40-55 lat 35 dostateczna 14

56+ 16 dobra/dos¢ dobra 35

wyksztalcenie: bardzo dobra 51

zawodowe 6

srednie 43

wyzsze 51

Zrodlo: badania wlasne.

Kryterium decydujacym o wyborze danego respondenta do proby badanej bylo
nabywanie zywnosci w sklepie specjalistycznym. Podmiotem badan byli konsumenci
zamieszkujacy na terenie wojewodztwa warminsko-mazurskiego deklarujacy zakup
zywno$ci w sklepach specjalistycznych specjalizujacych si¢ w sprzedazy zywnosci
wysokiej jakosci, w tym zywnosci ekologicznej certyfikowanej oraz zywnoS$ci
oznakowanej jako specjalnego przeznaczenia zywieniowego. Przeprowadzono 190
wywiadow. Wigkszo$é respondentdw stanowity (tabela 3): kobiety (85%), osoby w wieku
od 25 do 55 lat (75%), posiadajace wyksztatcenie $rednie i wyzsze (94% badanych),
reprezentujace gospodarstwa domowe dwu i wigcej osobowe (92% badanych), cechujace
si¢ bardzo dobra sytuacja materialng (51%). W strukturze narze¢dzia badawczego
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(kwestionariusza wywiadu) zawarto zagadnienia dotyczace czgstosci dokonywania
zakupow zywnosci w sklepach specjalistycznych, rodzajow nabywanych produktow,
postaw prozdrowotnych konsumentéw. Do oceny postaw postuzono si¢ stwierdzeniami
skalowanymi siedmiostopniowa skala Likerta. Wartosci 1,2,3 odpowiadaty odpowiedziom:
zdecydowanie nie, nie, raczej nie, warto$¢ 4 oznaczata odpowiedZ nie wiem, nie mam
zdania, wartosci 5,6,7 odpowiadaty odpowiedziom: raczej tak, tak, zdecydowanie tak. Lista
stwierdzen uzyta w badaniu postaw prozdrowotnych zostala utworzona na podstawie
analizy wynikow wczesniej przeprowadzonego badania fokusowego (w mini grupie) wsrod
os6b deklarujacych zakup zywnosci w sklepach specjalistycznych.

Uzyskane wyniki poddano analizie statystycznej za pomoca programu Statistica 13.1.
Wyznaczono statystyki podstawowe: $rednig (x), odchylenie standardowe (SD), % wskazan.

Oceng postaw prozdrowotnych przedstawiono w postaci wartosci Sredniej oceny i
odchylenia standardowego. W wyborze zmiennych istotnie roznicujacych postawy
wykorzystano metodg gtdéwnych sktadowych (PCA) z rotacja ortogonalng Varimax. Liczbe
glownych sktadowych ustalono zgodnie z kryterium Kaislera, przy zatozeniu minimalnej
wartosci wlasnej rownej 1. W celu uzyskania informacji o istniejacych roznicach migdzy
konsumentami w odniesieniu do wylonionych na podstawie analizy gtéwnych sktadowych
czynnikdw wykorzystano analize skupien, z zastosowaniem metody k-$rednich. Do
poréwnan wartosci §rednich zmiennych reprezentujacych postawy prozdrowotne migdzy
skupieniami uzyto analizy wariancji oraz testu post hoc Tukeya dla nieréwnych
liczebnosci, z kolei dla porownania cech socjodemograficznych migdzy skupieniami
zastosowano test zgodnosci 5 i analize wariancji.

Wyniki badan i ich omoéwienie

Analizujac czesto$¢ zakupu zywnosci w sklepach specjalistycznych 14% badanych
deklarowata, ze dokonuje jej zakupu codzienne, 44% raz w tygodniu, 20% raz na dwa
tygodnie, z kolei pozostali raz w miesiacu i rzadziej. Na rysunku 1 zobrazowano rodzaje
produktow nabywanych przez respondentow w sklepach specjalistycznych. Wsrod
najczgsciej kupowanych badani wskazywali na produkty piekarnicze i cukiernicze (97%
wskazan), produkty mleczarskie (84%), gotowe dania i potrawy (82%), jaja (79%).
Asortyment dostepny w sklepach specjalistycznych nabywany z mniejsza czgstotliwoscia
stanowity ryby i przetwory (53%) oraz produkty migsne (60%).

Deklaracje badanych odnoszace si¢ do postaw prozdrowotnych w odniesieniu do
zywno$ci przedstawiono w postaci oceny wartosci $redniej i odchylenia standardowego
(tabela 4). Wyniki wskazuja, iz klienci sklepéw specjalistycznych sa przekonani, ze sposob
odzywiania ma wplyw na zdrowie ($rednia ocen 6,46), dbaja o zdrowie swoje i rodziny
(6,26). Zdrowotnos¢ spozywanej zywnos$ci ma dla nich duze znaczenie (6,13), zwracaja
uwage na jej skltad (6,13), kupujac produkty naturalne z jak najmniejsza iloscia
konserwantow (6,11), sa gotowi zaptaci¢ wigcej za produkty gwarantowanej jakosci (6,10).
Warzywa i owoce wchodza w sktad ich pozywienia (6,20). Preferuja produkty znanych,
sprawdzonych marek (6,13), jak najmniej przetworzone (5,92). Niektorzy z badanych sa w
stanie zaakceptowaé produkty zdrowe niekoniecznie smaczne (5,33). Ponadto wérdd
konsumentow znalazty si¢ osoby starajace si¢ odzywiac systematycznie (5,56), dbajace o
ilo§¢ zjadanych kalorii (4,97), poglebiajace wiedzg¢ z zakresu zdrowego odzywiania z
ksiazek (5,07) 1 telewizji (5,26)
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Rys. 1. Deklarowane przez badanych rodzaje nabywanych w sklepach specjalistycznych produktow (% wskazan)

Fig.1. Types of food products purchased in specialist shops declared by respondents (%)

Zrodlo: badania wlasne.

Tabela 4. Warto$ci srednie oceny postaw prozdrowotnych oraz wartoséci tadunkow czynnikowych wyodrgbnione

na podstawie analizy gtownych sktadowych (PCA)

Table 4. Mean values evaluation of pro-health attitudes and values of factor loadings separated based on Principal

Component Analysis (PCA)

tadunki czynnikowe

Zmienne x+SD i I
dbam o zdrowie swoje i rodziny 6,26 +0,77 0,654 0,066
sposob odzywiania ma wplyw na zdrowie 6,46 + 0,71 0,528 0,007
ogladam programy edukacyjne dotyczace zdrowego odzywiania 526+ 1,74 0,051 0,843
czytam lub kupuje ksiazki o tematyce zdrowego odzywiania 5,07+ 1,83 -0,041 0,805
dbam o ilo$¢ zjadanych kalorii 497+ 1,87 0,007 0,786
staram si¢ odzywia¢ systematycznie 5,56 + 1,36 0,311 0,669
warzywa i owoce wchodza w sktad mojego pozywienia 6,20+ 0,98 0,645 0,303
spozywam mate positki ale czgsto 5,52+ 1,44 0,330 0,643
preferuje produkty zdrowe niekoniecznie smaczne 533+1,064 0,244 0,688
preferuje produkty jak najmniej przetworzone 592+1,15 0,606 0,294
zdrowotno$¢ spozywanej zywnosci ma dla mnie duze znaczenie 6,13+0,96 0,712 0,225
preferuje produkty znanych sprawdzonych marek 6,13 4+0,90 0,676 0,170
jestem w stanie zaptaci¢ wigcej za produkty lepszej jakosci 6,16+ 0,82 0,739 0,005
zwracam uwagg na jako$¢ kupowanej zywnosci 6,24 + 0,81 0,792 -0,026
czytam informacje zawarte na opakowaniach kupowanych produktow 5,96 + 1,04 0,731 0,074
kupuj¢ produkty naturalne z jak najmniejsza ilo$cia konserwantow 6,11 40,89 0,807 0,124
zwracam uwagg na sktad kupowanej zywnosci 6,13+0,92 0,747 0,125
zwracam uwagg na pochodzenie kupowanej zywnosci 5,96 + 0,99 0,706 0,290
jestem gotowa/y zaptaci¢ wigcej za produkty gwarantowanej jakos$ci 6,10+ 0,87 0,734 0,237

x = SD — wartos¢ $rednia + odchylenie standardowe
Zrodto: badania wiasne.
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Na podstawie przeprowadzonej analizy czynnikowej metoda gtoéwnych sktadowych
(PCA) wyodregbniono dwa nieskorelowane ze soba czynniki (skladowe) klasyfikujace
zmienne odnoszace si¢ do postaw prozdrowotnych konsumentow. Wyodrgbnione dwa
czynniki wyjasnialy 54% wariancji zmiennych, przy czym pierwsza skladowa wyjasniata
35%, a druga — 19% wariancji zmiennych. W odniesieniu do obydwu sktadowych okre$lono
fadunki czynnikowe wyrazajace stopien nasycenia skladowej dana zmienng (tabela 4).

Sktadowa pierwsza byta najsilniej skorelowana z pozycjami (wspotczynnik korelacji >
0,700): zdrowotno$¢ spozywanej zywnosci ma dla mnie duze znaczenie (0,712), jestem w
stanie zaptaci¢ wigcej za produkty lepszej jakosci (0,739), zwracam uwage na jako$¢
kupowanej zywnosci (0,792) czytam informacje zawarte na opakowaniach kupowanych
produktow (0,731), kupuje¢ produkty naturalne z jak najmniejsza ilo$cia konserwantow
(0,807), zwracam uwage na sktad kupowanej zywnos$ci (0,747) i pochodzenie (0,706),
jestem gotowa zaplaci¢ wigcej za produkty gwarantowanej jakosci (0,734). Druga sktadowa
byla najsilniej reprezentowana przez zmienne: ogladam programy edukacyjne dotyczace
zdrowego odzywiania (0,843), czytam lub kupujg ksiazki o tematyce zdrowego odzywiania
(0,805), dbam o ilos¢ zjadanych kalorii (0,786).

W celu okreslenia struktury konsumentéw pod katem wyodrgbnionych czynnikow
przeprowadzono analiz¢ skupien nichierarchiczna metoda grupowania k-§rednich.
Stwierdzono, ze wyodrebnione dwa czynniki istotnie réznicowaty konsumentéw na trzy
skupienia. Charakterystyke skupien z uwzglednieniem postaw prozdrowotnych i cech
socjodemograficznych badanej grupy przedstawiono odpowiednio w tabelach 5 1 6.

Tabela 5. Charakterystyka skupien z uwzglednieniem postaw prozdrowotnych ( x + s/ SD)
Table 5. Profile of clusters according to pro-health attitudes ( x + s/ SD)

Skupienie
Zmienne 1 ) 3
(N=22%) (N=18%) (N=60%)

ogladam programy edukacyjne dotyczace zdrowego

ek 4,05+2,06° | 420+1,69° 6,00 £1,18°
odzywiania

czytam lub kupuje ksiazki o tematyce zdrowego odzywiania | 3,51 +2,00° | 4,31 +1,57° 591+1,29*

dbam o ilo$¢ zjadanych kalorii 3,61 £226° | 400+1,63° | 5,76+1,30°

zdrowotno$¢ spozywanej zywnosci ma dla mnie duze
znaczenie

6,58 +1,02" | 5,14+0,88" 6,27+0,72°

jestem w stanie zaptaci¢ wigcej za produkty lepszej jakosci 6,49 +0,67" | 5,34+0,90° 6,29 +0,66°

zwracam uwage na jako$¢ kupowanej zywnosci 6,73 +0,50% | 546+0,92°¢ 6,31 +0,68°
czytam informacje zawarte na opakowaniach kupowanych 6.63£058° | 491+ 1.17¢ 6.05 + 0.86"
produktow ? i i ’ i i
kupuje prod}lkty naturalne z jak najmniejsza ilo$cia 676 £ 043" | 5.00+094° 623 40,65
konserwantow

zwracam uwagg na sktad kupowanej zywnosci 6,61 0,67 | 5,09+ 1,04° 6,29 +0,69°
zwracam uwagg na pochodzenie kupowanej zywnosci 6,41 £0,99% | 4,80+0,99° 6,19+0,65

jestem gotowa/y zaptaci¢ wigcej za produkty gwarantowanej

SO 6,43 +£0,59° | 5,17+0,89° 6,29+0,69°
jakosci

a,b,c — warto$ci $rednie oznaczone roéznymi literami roznia sig istotnie statystycznie — test Tukeya Tukeya dla
nieréwnych liczebnosci.

Zrodlo: badania wlasne.
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Tabela 6. Charakterystyka skupien z uwzglgdnieniem cech socjodemograficznych badanej grupy (w %)

Table 6. Profile of clusters according to socio-demographic characteristics of population surveyed

Skupienie
Charakterystyki 1 5 3
(N=22%) (N=18%) (N=60%)
ptec: p<0,01
Kobiety 17,39 13,66 68,95
Megzczyzni 46,43 46,43 7,14
wiek: p>0,01
ponizej 25 lat 23,53 35,29 41,18
25-39 lat 17,64 20,99 61,37
40-55 lat 26,07 15,73 58,20
56+ 20,00 6,67 73,33
wyksztatcenie: p>0,01
Zawodowe 10,00 30,00 60,00
Srednie 20,00 13,75 66,25
Wyzsze 24,74 21,65 53,61
Liczba os6b w gospodarstwie domowym: p>0,01
1 18,75 18,75 62,50
2 27,45 13,73 58,82
3 22,95 21,31 55,74
4+ 23,05 15,87 61,08
Sytuacja materialna: p>0,01
Dostateczna 22,22 29,63 48,15
dobra/do$¢ dobra 22,73 22,73 54,54
bardzo dobra 20,83 12,5 66,67

Zrodto: badania wlasne

Skupienie 1 obejmowato 22% badanej populacji. Osoby przynalezne do tego skupienia
(tabela 4) w statystycznie istotnie wyzszym stopniu (p<0,05) zwracajaca uwage na jako$¢
kupowanej zywnosci (Srednia ocen 6,73), czytaja informacj¢ na opakowaniach produktow
(6,63), kupuja produkty zawierajace jak najmniejsza ilo$¢ konserwantow (6,76).
Konsumenci Ci sa gotowi zaptaci¢ wigcej za produkty gwarantowanej jakosci (6,43).
Pomimo, iz zdrowotno$¢ spozywanej zywnosci ma dla nich kluczowe znaczenie (6,58),
osoby te nie dbaja o ilo$¢ zjadanych kalorii (3,61) oraz nie zglgbiaja wiedzy na temat
zdrowego odzywiania. Z kolei skupienie 2 obejmujace 18% badanych, reprezentowane
bylo przez osoby o umiarkowanych postawach prozdrowotnych, niezainteresowane
poglebianiem wiedzy z zakresu zdrowego odzywiania. Najliczniej reprezentowane
skupienie 3 (60% badanych) stanowili konsumenci cechujacy si¢ silnymi postawami
prozdrowotnymi, dbajace o ilos¢ spozywanych kalorii, poszukujace 1 zglgbiajace
informacje na temat zdrowego odzywiania. Biorac pod uwage cechy socjodemograficzne
(tabela 5) jedynie ple¢ istotnie roznicowata przynalezno$¢ respondentdw do
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poszczegodlnych skupien (p<0,01). Skupienie 3 bylo reprezentowane najliczniej przez
kobiety (69%), podczas gdy w skupieniach 1 i 2 dominowali mgzczyzni. Nie odnotowano
statystycznie istotnych réznic w rozktadach pozostatych zmiennych socjodemograficznych
migdzy skupieniami (p>0,01).

W literaturze coraz czgsciej podkresla sig¢ ograniczony wptyw zmiennych spoteczno-
demograficznych w wyjasnianiu postaw i zachowan wobec dokonywanych wyboréw
zywnosci. Badania krajowe jak i opublikowane przez zagranicznych autoréw wskazuja, ze
konsument coraz czgsciej decydujac si¢ na zakup produktow spozywczych bierze pod
uwagg profity wynikajace z ich wykorzystania, wsrod ktorych najwigksze znaczenie maja
korzys$ci zdrowotne (Cardello i in., 2007, De Steur i in., 2010, Rollin i in., 2011, Luczka-
Bakuta, 2011, Zakowska-Biemans, 2012, Jezewska-Zychowicz, 2014 , Kita i in., 2017,
Bernard i in., 2019, Profeta, Hamm, 2019, Bosona, Gebresenbet, 2018, Stolz i in., 2011).
Pozytywna zmiang zachowan zywieniowych potwierdzito wielu badaczy. Wyniki
wskazuja, ze konsumenci coraz cz¢sciej kupujac produkty w mniejszym stopniu zwracaja
na cen¢ natomiast w wigkszym na sktad, pochodzenie, warto§¢ odzywcza (Smith, Paladino,
2010, Wansik, 2010, Brecic i in., 2012, Aschemann-Witzel i in., 2014, Goetzke, Cordts,
2014, Maddock, Hill, 2016, Oroian i in., 2017, Szakaly i in., 2017, Kumar i in., 2017).
Wykazano, iz z uwagi na troske o zdrowie konsumenci sa w stanie zaptaci¢ wyzsza ceng za
zywno$¢ gwarantowanej wysokiej jakosci. Konsumenci sa przekonani, ze spozywanie
takich produktow pozwoli im zachowa¢ odpowiednia kondycje¢ fizyczna, przyczyniajaca si¢
do zmniejszenia ryzyka zachorowania (Thompson, Moughan, 2008, Miskolci 2011).

Podsumowanie

Asortyment nabywany w sklepach specjalistycznych stanowia m. in. produkty
piekarnicze i cukiernicze, mleczarskie, gotowe dania i1 potrawy, jaja, oleje i thuszcze, zboza,
orzechy, nasiona, warzywa i owoce przetworzone oraz nieprzetworzone, ryby i przetwory,
produkty migsne. Przeprowadzone badania wykazaty, ze dla klientow sklepoéw
specjalistycznych zdrowotnos$¢ spozywanej zywnosci ma duze znaczenie. Zwracaja uwage
na jej sktad kupujac produkty naturalne z jak najmniejsza ilo$ciag konserwantow, jak
najmniej przetworzone. Konsumenci ci sa sklonni zaptaci¢ wigecej za produkty
gwarantowane;j jakoSci.

Wyodrebniono trzy skupienia zréznicowane pod wzgledem prezentowanych przez
konsumentéw postaw prozdrowotnych. Biorac pod uwage cechy socjodemograficzne
jedynie ptec istotnie réznicowata przynalezno$¢ respondentow do poszczegdlnych skupien.
Skupienie 1 reprezentowane byto w wigkszosci przez megzczyzn nie dbajacych o ilosé
zjadanych kalorii oraz nie zglgbiajacych wiedzy na temat zdrowego odzywiania, z kolei
zwracajacych uwagg na jakos$¢ kupowanej zywnosci, gotowych zaplaci¢ wigeej za produkty
gwarantowanej jakosci. Natomiast skupienie 2 skupialo glownie mgzczyzn o
umiarkowanych postawach prozdrowotnych, niezainteresowanych tematyka zdrowego
odzywiania. Najliczniej reprezentowane skupienie 3 w przewadze stanowily kobiety
cechujace si¢ silnymi postawami prozdrowotnymi, dbajace o ilo$¢ spozywanych kalorii,
poszukujace i zglebiajace informacje dotyczace zdrowego odzywiania.
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