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Modern forest management requires a well-founded knowledge and understanding of all the risks
involved in forest management. It requires a wealth of information not only on natural hazards, but
also related to the financial aspect of running a business. The most important activity in the risk
management phase is to identify all the known risk areas, and on this basis, to determine the appro-
priate classification of risks accompanying the activities of the entity in question, taking into
account the various categories of risk division. In forest management, the global risk of activities
should be considered in terms of two main risks: operational risk (including natural and anthropo-
genic factors), and financial risk, which, in simple terms, is the consequence of decisions and eco-
nomic processes in an entity's area of activity. Considering the impact of the production factors that
affect the results of the activities carried out, it should be emphasized that forest management has
a specific distribution of standard production factors. The forest stand plays the role of both a pro-
duction resource and an object of production, and in the final analysis, represents a production
effect. Any consideration of financial risk management in forest management should be carried out
based on long-term analytical data series. Another factor for forests under state management is the
various functions that forest management performs. Taking into account the ownership criterion
cited earlier, it needs to be emphasized that the weighting of individual financial risks may vary
depending on the ownership structure of forests in a given country and taking into account the
ownership share of forests in the timber sales market. In conclusion, it was pointed out that, unlike
other industries, financial risk management in forest holdings can be disrupted by the function
of forests, as well as the strong influence in the long term of natural phenomena that have a signif-
icant impact on determining the types and ordering the degree of significance of individual risks
in the process of identifying them.
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Introduction

It is an indeniable fact that virtually all economic activ-
ity is subject to risks that affect its results and the im-
plementation of planned ideas, concepts, or strate-
gies. The area of financial risk impact covers entities
involved in market processes, in particular, compa-
nies, financial institutions, individual investors and
households [Song and Wu 2021]. Among the identi-
fied entities are forest owners and managers.

Forest resources are characterized by exposure to
the risks of their activities due to the strong influence
of the laws of nature and extreme phenomena of nat-
ural disasters occurring in nature [Curtis et al. 2018;
Ghorbanzadeh et al. 2019; Chen et al. 2020]. In this
regard, financial risks are largely derived from cata-
strophic risks caused by abiotic and anthropogenic
risk factors. The consequences of such events are neg-
ative economic effects, which leave their mark on the
implementation of the forest management plan, and
thus disrupt the execution of planned economic tasks,
which ultimately result in quite significant deviations
in the economic account of forest owners and man-
agers [Houng et al. 2020].

Uncertainty as to the development of such risk
factors as interest rates, exchange rates, inflation lev-
els, government policies, or the resulting economic
growth and development in the past prompt business
entities to be cautious, and to develop and implement
appropriate strategies against the effects of risk, which
will take into account its acceptable level, set a limit to
the entity’s exposure to risk, and transparently pre-
sent methods of risk management to ensure stability
and maintain further development [Siekelova et. al
2019; Wu et al. 2022]. To sum up, the risk structure in
question includes: the entity, i.e. the forest owner or
manager; the subject of risk in the form of the purpose
of forest management, the overall forest condition
and the implementation of all forest functions.

The last element of risk structure is the relation-
ship that connects the entity to the subject, in which
the entity, through its causal activities, interacts with

m managed by the State Forests (77.3%)
national parks (2.0%)

m gmina owned (0.9%)

m other public (0.9%)
natural persons (17.8%)
other private (1.1%)

the subject through a conscious relational flow to try
to implement a change in the subject’s state. Taking
into account the technological advances in forestry
and timber activities that have taken place in recent
decades, the problem of risk assumes even greater im-
portance as given the current economic realities, the
intermingling of different types of risk poses a very
great challenge for business entities, making it signif-
icantly more difficult to identify them, while at the
same time increasing the scope for potential errors in
its measurement, resulting in undervaluation or over-
valuation of the phenomenon.

The volatility of various risk factors indicates that
the dangers arising from the emergence of new, un-
explored areas of business risk should not be ignored,
such as the hitherto unknown risk of hacking attacks,
which can consequently lead to the destabilization of
individual financial markets, and therefore such im-
portance is attributed to the correct classification of
risks accompanying the activities of a specific entity
and their constant updating. Thanks to technological
advances, as well as rapid information distribution
channels, risk analysts have the ability to obtain the
necessary numerical data and access to devices and
tools that enable the development of appropriate sim-
ulations and optimization models aimed at providing
messages regarding the level of risk present in the area
of activity of a particular entity, and then its effective
management.

The aim of this research was to study the types and
levels of financial risk within the activities of forest re-
source managers and owners, taking into account the
role played by the surveyed forest management enti-
ties in the national economy. As the public-interest
entities include the managers of the State Forests Na-
tional Forest Holding (PGLLP) - a Polish state forest
management entity, the corresponding classification
of risks also assumes a social aspect resulting from the
statutory obligations imposed on the activities of such
entities to guarantee the protection of property and
the regularity of operation for the benefit of public ad-
ministration.

1.1%

17.8%

0.9% 0.9%

2.0%

Fig. 1. Structure of forest land ownership in Poland in 2021 as of 31 December [GUS 2022]
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According to the information contained in the For-
estry Statistical Yearbook for 2022, published by the
Central Statistical Office (GUS) [2022], the ownership
structure of forests in Poland indicates the dominant
role of PGLLP in forest management and the shaping
of the state's forest policy, as the data presented in Fig-
ure 1 shows that more than 77% of the forest area in

Poland consists of forests managed by PGLLP, and less
than 18% belongs to private individuals. The above
data confirm the thesis that with regard to forest man-
agement in Poland, the main attention should be paid
to identifying financial risks in the area of PGLLP activ-
ities, also taking into account the timber industry sector,
which annually generates 2.5% of the Polish GDP.

Table 1. Economic indicators of forestry enterprises 2010-2021 (in %) [GUS 2022]

Gross turnover

Net turnover

Relation of
Credits and loans

Cost level e > liabilities ;
Years indicator pl.‘Ofl.tablllty pl:ofi'tablhty to receivables share 1.n Sl.l'OI:t-
indicator indicator (from deliveries -term liabilities
and services)
%
2010 93.4 6.6 6.1 104.5 0.3
2015 94.8 5.2 49 134.3 2.7
2020 94.1 5.9 5.6 125.1 14
2021 92.5 7.5 7.2 175.4 1.2

Data concern non-financial enterprises (legal entities) keeping accounting ledgers and employing more than

10 persons

In order to give an idea of the financial situation of
companies operating in the forestry sector and provid-
ing services to it, Table 1 is used, which shows that the
financial condition of these entities has improved
since 2010. From the presented data, it can be con-
cluded that in 2021 there was an increase in profita-
bility with a decrease in the level of costs; however,
along with an increase in turnover, the sub-entities
belonging to this service sector recorded a significant
rise in trade payables, which may translate into their
liquidity ratios. It is also worth noting that companies
in this sector are very cautious about using external
sources of financing, which certainly limits invest-
ment opportunities in the long term, but in the short
term limits the possible negative effects in the event
of an imbalance in the situation of services in the for-
estry sector, e.g. similar to that which occurred during
the COVID-19 pandemic, during which some of the
work, as a consequence of the great uncertainty and
temporary disruption of demand in the timber mar-
ket, contributed to the short-term suspension of some
of the work carried out by these entities for PGLLP.

Materials and methods

The study of risks in the presented risk structure was
referred to the entity, which in case of the Polish market

is the state forest manager: State Forests National For-
est Holding (PGLLP). The subject of risk, which ap-
pears here in the form of the purpose of forest man-
agement, was determined by the level of forest con-
dition in Poland and the level of implementation of all
forest functions [Ustawa z dnia 28 wrzeé$nia 1991]:

— ecological (protective) functions

social functions

— production (economic) functions.

The first stage of the research was devoted to review-
ing the available literature and clarifying the genesis
of risk in an interdisciplinary perspective, as well as
in relation to financial risk and further risks that are
a consequence of its existence. The most important
risk definitions are cited in the paper and their
closer characterisation is discussed. In the next part
of the research, the study of the risks of forestry acti-
vities and the classification of financial risks recorded
in the activities of PGLLP are presented, along with
an explanation of their essence and impact on the fi-
nancial management of PGLLP, including the prin-
ciple of self-financing and conducting activities on
the basis of economic accounts. Subsequently, the
authors attempted an analytical comparison of the
balance sheet and profit and loss items of the PGLLP
account with the previously defined financial risk
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factors. The research was mainly based on the anal-
ysis of data from PGLLP's financial statements for
2021 [Directorate General of State Forests 2022b]
using such research methods as: analysis of the dy-
namics of change, analysis of the structure of indi-
vidual balance sheet and result items in the balance
sheet total and total revenues, the grouping of asset
and liability items in terms of the levels and types of
risk, as well as the identification of sources of finan-
cial risk based on relations occurring in the data
structure. In the last part, a review of risk factors and
extreme economic phenomena to be assigned to
a given type of financial risk within PGLLP's activi-
ties was carried out in connection with the previ-
ously conducted verification and analytical review
of the individual balance sheet and result items. As
a result, a synthetic summary of identifiable areas
of financial risk was obtained, and on the basis of
the conducted data analysis, an attempt was made to
determine the levels of individual types of financial
risk in the risk matrix presented in the discussion.
The study used such scientific research methods as
an analysis of the available literature on forestry
risks, a review of economic events in the context

of the typology of financial risks, an analysis of phe-
nomena and processes and a synthesis of the results.
The study does not take into account the interaction
of risks with the background of disaster phenomena
with the financial risks recorded in PGLLP activities.

Results and discussion
1. Literature research

The subject literature relating to issues presenting the
typology of risks in forestry in the vast majority of
cases devotes much more space to the analysis of risks
associated with natural forces, nature and disaster
phenomena, including primarily those caused by:
wind [Dmyterko et al. 2015; Albrecht et al. 2009; Kil-
pelainen et al. 2009]; snow [Hanewinkel et al. 2009;
Nykanen et al. 1997; Zachara 2006; Péditalo 2000;
Skatter and Kucera 2000]; fires [Schelhaas et al. 2003;
Dziadowiec 2010; Szabla 1994; DeBano et al. 1998;
Szczygiel 2012]; insect invasions[Kilpelainen et al.
2009; Forster 1998]; pathogens [Gaweda et al. 2016]
and climate change [Saxe et al. 2001; Aber et al. 2001;
Millar et al. 2007; Chmura et al. 2010].

Table 2. Literature review of risks identified in forestry activities

Risks associated with natural forces caused by

wind

snow
and Kucera 2000

fires
insect invasions
pathogens Gaweda et al. 2016

climate change

Dmyterko et al. 2015; Albrecht et al. 2009; Kilpelainen et al. 2009
Hanewinkel et al. 2009; Nykanen et al. 1997; Zachara 2006; Paitalo 2000; Skatter

Schelhaas et al. 2003; Dziadowiec 2010; Szabla 1994; DeBano et al. 1998; Szczygiet 2012

Kilpelainen et al. 2009; Forster and Storm 1998

Saxe et al. 2001; Aber et al. 2001; Millar et al. 2007; Chmura et al. 2010

Risk associated with business activities

financial risk regarding
forestry activities

operational risk

Michalski and Adamowicz 2018; Yang 2020; Limaei 2011; Davies 2019

Kusiak 2007; Kocbach and Kocbach 2014

Studies on financial risk in the aspect of forestry acti-
vities are less frequently presented [Adamowicz and
Michalski 2016; ; Michalski and Adamowicz 2018;
Yang 2020; Limaei 2011; Davies 2019]. In this area,
issues from the area of operational risk are much
more often addressed, among others, studies on the
determination of occupational risk that do not focus
attention on internal fraud, human error or situations
of work discontinuity [Plochmann and Hieke 1986;

Kusiak 2007; Kocbach and Kocbach 2014]. The finan-
cial risks of forest management are presented sporadi-
cally in the literature, usually in the context of a specific
issue, in relation to single economic events, and sys-
tematically represent the least identified and studied
type of risk among all those reported in forestry.

The classification of financial risks occurring in
the financial management of PGLLP refers to the
general understanding of the issue, which is risk.
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According to Bernstain [1997], the word risk is de-
rived from the Old Italian word “riscare” meaning “to
dare, to have boldness.” Another interesting origin of
the word risk is taken to be the word “riza” [Kaczma-
rek 2006], which has its roots in ancient Greek, while
its meaning refers to the dangers of sailing. Many dif-
ferences can be observed in the interpretation as to the
meaning of the concept of risk as a consequence of the
interdisciplinary nature of this phenomenon:

— the possibility that something will fail [Matkowska-
Borowczyk 2012]

— taking action to take into account the danger, per-
ceiving risk as the possibility of deviations from
the expected state, both “in plus” and “in minus”
as a result of events of an internal or external na-
ture [Rudawska 2013; Szczepanski 2011]

— probability ofloss, at the same time imposing a bur-
den on the affected persons regardless of their fault.

There are two concepts associated with the presented
notions of understanding the essence of risk. The
first, which stems from the negative idea of interpret-
ing the phenomenon in question, is called pure risk in
the literature, in the area of which the only alternative
to the realization of risk is an unfavorable deviation
from the assumed state [Gluchowski 2001]. On the
other hand, speculative risk, within the scope of which
positive as well as negative deviations from the ex-
pected end result can be expected, should be classified
as risk referring to the neutral theory. In practice, risk
is more often identified with the possibility of loss, i.e.
the first proposal for interpreting the meaning of risk.
The differences between risk and uncertainty, which
are often the subject of much confusion in the inter-
changeable use of these words in everyday life, should be
pointed out as important in the considerations address-
ing risk issues. The forerunner of distinguishing these
two issues is Frank Knight, who in his paper “Risk, un-
certainty and profit” was the first to present the results
of an analysis on the impact of risk on the economic
world [1964]. Knight’s formulated theses are still valid
today, and although both terms have a close relationship
with the concept of actions under uncertainty, nonethe-
less, owing to significant differences in the meaning of
these words, they should not be equated with each other.
Taking into account the categories against which
the concepts of risk and uncertainty exhibit definite
differences, it is concluded that there are four factors
below that distinguish the meaning of these two
[Niedziétka 2003]:
— measurability
— the extent of the information held
— predictions of future event scenarios
— the extent to which the consequences are linked to
the decisions made.

The criterion of measurability is taken as the essen-
tial parameter distinguishing the concept of risk
from uncertainty. Knight expressed an opinion, the
content of which defines uncertainty as “measurable
uncertainty” [Klimczak 2008], basing his thesis on
the conclusion that only in the case of risk is it pos-
sible to estimate the probability with which future
events will occur. It should be stated that quantifia-
bility is a characteristic exclusively attributed to risk,
and unlike uncertainty, there is a way to numerically
express the occurrence of potential unexpected
events through the use of probability calculus [Lange
1967]. The next important factor by which the de-
scribed concepts can be distinguished is the extent
of information available to decision-makers. In the
case of risk, the range of data available to the subject
is much broader, while any action in the area of un-
certainty is characterized by avery limited range
of information or no information at all. According
to Hadyniak [2010], uncertainty in this dimension is
perceived as the inability to predict an event due to
a lack of knowledge. The ability to make predic-
tions of future event scenarios and to obtain at least
partial information on the consequences of deci-
sions made are taken as further parameters. These
factors are considered important as their role affects
an individual’s awareness regarding therealization of
a random variable, as well as of the anticipated con-
sequences that the realization of a given scenario will
bring in the future.

With such a rich spectrum of observations, the
subject literature provides numerous definitions of
the risk concept. One of them is the definition by the
German philologist and linguist Duden [1989], which
presents risk as a possible negative outcome of an un-
dertaking, with which harm, loss, damage, and cour-
age associated with the undertaking and the realized
intention are connected. Krause and Borens [2009],
on the other hand, express the opinion that, in a gen-
eral sense, risk is perceived as the probability of an
event with all the consequences, expressed through
deviation from the set goal. Renn [2008], assumed
that in a situation where all the activities performed
by society and their nature are obvious to our con-
sciousness, the concept of risk means the probability
of an undesirable state of reality, which can be caused
by natural phenomena or through human activity.
The author pointed out the need to take into account
three fundamental factors that have an impact on the
correctness of forecasting the phenomenon in ques-
tion and estimating its impact:

— events that affect the values

— the possibility of such events

— aformula that combines the two previously men-
tioned elements.
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An attempt to define risk is presented in the content
of the developed PN-ISO 9001 [2015] standard,
which defines risk as the effect of uncertainty related
to future events or the results of decisions made lead-
ing to loss or gain [Jadczak and Ledzian 2016].

In case it is verified how the risk subject makes
choices within its decision space, it should be stated
that each subject’s attitude towards risk may vary de-
pending on the function of expected utility. Jajuga
[2007] distinguishes three basic attitudes of subjects
toward risk, which include:

— risk aversion
— indifference to risk
— risk propensity.

Risk aversion is an attitude that characterizes individ-
uals who are willing to forgo future benefits and oppor-
tunities for increased profits in favor of a reduction in
the scale of risk. By maintaining a pejorative attitude
toward risk, the entities that prosper in the risk-af-
fected area take an acceptable level of risk as their main
criterion. However, the attitude of indifference to risk
is of a different nature, in which the decisions of indi-
vidual entities depend predominantly on the expected
rate of return, and the level of risk plays a secondary
role here. The last example of an entity’s attitude to-

Commercia
1 Risk

Operational
Risk

Financial
Risk

ward risk is the propensity to take risky actions. Enti-
ties are mainly guided by the value of a premium to
compensate for the exposure to risk, and the determi-
nant of their actions is only the category of opportunity
within the limits of risk, excluding the dangers of loss.

Financial risk has a very important role in the cur-
rent economic reality as it directly affects events and
changes in financial markets, and its level in the global
economy is an indicator of the scale of speculation that
takes place in world capital markets. Financial risk once
again gained importance after the subprime mortgage
crisis in 2007 and the subsequent global recession [Baer
etal. 2011]. Financial risk is an integral part of identifia-
ble risks (threats) defined by the variability of unex-
pected outcomes that can determine the value of assets,
capitals and profits [Jorion 2007]. A popular defini-
tion of financial risk was presented by Fabozzi [2009],
according to which financial risk should be called a sit-
uation in which an economic entity is exposed to events
that may cause a shortfall recorded in the target levels of
financial measures and values. The author considers the
net income per share, as well as the return on equity and
cash flow value as reliable financial indices. It is note-
worthy that the literature presents a number of different
methods of classification of financial risks, one proposal
of which is shown in Figure 2.

Liquidity
Risk

Market Risk

« Foreign
exchange risk

« Interest rate risk
« Commodity
price risk

¢ Equity price risk

Fig. 2. Classification of financial risk in Polish literature [Jajuga, 2007, page 18]

2. Risks of conducting forestry activities

Taking into account the financial risk classification,
which can be formulated by analyzing, among others,
processes, economic events, internal regulations

adopted in forestry, including PGLLP, it should be
indicated that the specifics of the industry are of sig-
nificant importance in the described case. Sustaina-
ble forest management carried out by PGLLP re-
quires the proper development and implementation
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of a forest management plan, which is the determi-
nant of further actions in the medium and long
term. Adherence to the principles of forest manage-
ment set forth in the Forest Law [Ustawa z dnia
28 wrzesnia 1991] also involves the need to set aside
adequate resources allocated annually for their
proper fulfillment. Forest management, considering
both productive and non-productive functions, is
significantly exposed to the negative effects of a busi-
ness cycle in crisis or stagnation. In the implementa-
tion of economic tasks, forestry has had to adapt to
fluctuations in the level of risk as a consequence of
natural disturbances, which have caused and will
continue to cause an increase in the scale of financial
risk. Hence, the business cycle plays a lesser role, and
the change in the level of financial risk as a conse-
quence of the growing threat of climate change is of
greater importance. Certification in the conduct of
sustainable forest management requires considera-
tion of the effects of disaster phenomena and
measures to minimize the risk of their occurrence by
increasing the resilience of forests to reduce and pre-
vent the impacts of disaster phenomena, e.g. by di-
versifying the age, species and structure of the stand
[Forestry Commission 2017]. Decisions on how to
shape the stand structure or how to deal with the ef-
fects of disaster events require knowledge of the
types of financial risks to ensure that the cost of the
measures taken does not exceed the potential loss,
and that the way the timber is marketed meets the
obligations of intra-community law [EUTR Regula-
tion 2010]. In view of the above, it is necessary to
identify areas of financial risk that can cause signi-
ficant disruption to PGLLP’s activities. Five major
financial risks that threaten the financial manage-
ment carried out at PGLLP have been identified:
— market risk (including: exchange rate risk, interest
rate risk, stock price risk and commodity price risk)
— liquidity risk
— trade credit risk
— cost and revenue estimation risk
— legal risk.

Fluctuations in the levels of the above types of finan-
cial risk may be caused by external factors, such as
catastrophic phenomena, but also through internal
sources of risk, for example, inadequate rules for the
sale of timber, inconsistent with market principles
and the plan of economic tasks, assumptions in the
preparation of annual financial and economic plans.

3. Market risk

Market risk is characterized by the scope and scale of
impact related to the formation of market factors. The

following have been adopted as the main factors co-
creating this type of risk:

— exchange rates

— interest rates

— commodity prices

— securities prices

— values of stock market indices.

According to Jajuga [2007], market risk results from
price changes in financial and other related mar-
kets. The consequences of an economic entity’s ex-
posure to risk can be: positive, e.g. an increase in the
exchange rate; negative, e.g. a decrease in the price
of a commodity as a result of developments in the
relationship between demand and supply in the
market. According to the Basel Committee’s posi-
tion, market risk should be understood as the possi-
bility of losses on balance sheet and off-balance sheet
items resulting from changes in market prices [2005].
According to Tarczynski and Mojsiewicz [2001], this
risk is expressed through exposure to loss as a result
of fluctuations in the value of assets traded and held
by the company. The most common division of mar-
ket risk is according to the following areas of exposure
[Jajuga and Jajuga 2011]:

— exchange rate risk

interest rate risk

stock price risk

commodity price risk.

According to Bennet’s definition [2000], foreign ex-
change risk should be considered a current position
or a future position, or an anticipated future asset and
liability, denominated in a foreign currency, which,
for commercial or balance sheet reasons, must be
converted into another currency at an exchange rate
that has not been determined. Thus, foreign exchange
risk refers to unfavorable deviations in exchange
rates, which carry the cost of losing the currency held,
while the scale of foreign exchange risk in a given
market depends primarily on:

state monetary policy

demand and supply in the foreign exchange market

the state of the economy and forecast indicators of
its development.

In business entities, foreign exchange risk is involved
when an entity holds foreign assets or foreign capital
denominated in a foreign currency. The most sensi-
tive to exchange rate movements are spot transactions
for which no hedging in the form of derivatives has
been established. The following regularities can be
identified for opposite directions of exchange rate
movements [Jajuga 2007]:
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— currency depreciation results in a decrease in the
value of domestic assets and an increase in liabili-
ties in domestic currency

— currency appreciation results in an increase in the
value of domestic assets and a decrease in domes-
tic currency liabilities.

In PGLLP, currency risk may exist if a significant por-
tion of timber sales transactions is carried out in for-
eign currencies. Nonetheless, analyzing the structure
of timber recipients in terms of geography, it is inap-
propriate to consider a high impact of currency risk on
the financial management of PGLLP; rather, in the case
thatin 2021 only 4.6% of the timber sold by weight was
purchased by foreign recipients [Directorate General
of State Forests 2021], the level of currency risk within
the organization should be considered low with no in-
dication of an increase in subsequent years. In addi-
tion, it should also be emphasized that an additional
aspect demonstrating the low level of this risk is the
structure of State Forests’ cash, the vast majority of
which is denominated in domestic currency.

This thesis is also supported by an analysis of the
data in Tables 3 and 4, which present financial data
on PGLLP's financial statements for 2021 [Direc-
torate General of State Forests 2022a], through
which it can be concluded that the sum of financial
expenses and income, which usually reflects the ef-
fect of currency valuation, represents a small frac-
tion of total income, which, with such a high turno-
ver, may indicate a low proportion of transactions
and bilateral items for which PGLLP would be re-
quired to make a valuation at the balance sheet date.

Interest rate risk arises from the volatility of finan-
cial markets. According to Jackowicz [1999], the deci-
sive factor is the potential for the level of actual interest
rates to differ from the subject’s expectations. The In-
stitute of Chartered Bankers [The Chartered Institute
of Bankers 2001] defines interest rate risk as the result
of an unfavorable change in interest rates resulting in
higher interest costs or lower investment income, thus
contributing to lower profits and increased loss. The
extent of the impact of interest rate risk relates to inter-
est-bearing assets such as treasury bills, bonds or
money market instruments, as well as funds accumu-
lated in bank accounts, in the case of PGLLP [Direc-
torate General of State Forests 2022b]. When, accord-
ing to the observation carried out on the basis of Table
4, a significant position in the current assets of State
Forests is occupied by cash accumulated in bank ac-
counts, the role of interest rate risk increases. Interest
rate risk in the case of PGLLP expressed as a decrease
in market procent rates, will result in a decrease in in-
come from deposited funds in current accounts or
short-term bank deposits. On the other hand, market

risk expressed as an increase in market interest rates
will not have a material impact on the operations of
PGLLP, taking into account only the fact that PGLLP's
liabilities do not include liabilities from loans or other
financial liabilities, which, if they occurred, would in-
volve the risk of an increase in the cost of their financ-
ing resulting from an increase in market interest rates.
On the other hand, in the PGLLP balance sheet there is
a significant item for provisions for pensions and sim-
ilar benefits, which represents 7% of the balance sheet
total and which, in the event of an increase in market
interest rates, requires valuation as at the balance sheet
date by discounting the value of the future liabilities on
the basis of the interest rate used for valuation - usually
the market rate of return on long-term government
bonds. If the market interest rate on long-term treasury
bonds increases, the above provision will be revalued,
resulting in an increase in salary costs due to the higher
valuation of the provisions. It should be emphasised
that in the case of provisions for employee benefits, the
discount rate is one of many elements affecting their
amount. Other important factors determining the
amount of provisions for employee benefits include,
among others, the employee mortality rate, the num-
ber of temporary employees, the employee turnover
rate, the rate of planned salary increases for employees.
Share price risk, comes down to the securities
market and price fluctuations in addition to trend di-
rections of the respective industry sectors, indices or
direct issuers. Owing to the low correlation of share
price risk with the financial management carried out
by PGLLP - 0.34% of equity [Directorate General of
State Forests 2022b], this risk has little impact on the
company's operations. This is because of the fact that
PGLLP is an unincorporated entity. In accordance
with the adopted accounting policy, PGLLP presents
the acquired shares in long-term financial assets.
Commodity price risk results mainly from fluctu-
ations in commodity prices on commodity markets.
With regard to the study area, the timber market,
where the price of raw timber is shaped, should be
identified as the fundamental commodity market.
The variability and magnitude of changes in timber
prices are determinants of the level of commodity
price risk, in a situation where almost 88% of PGLLP’s
revenues come from timber sales [Directorate Gen-
eral of State Forests 2022a]. The determinants of the
risk level of timber sales prices are demand and sup-
ply shaped by decisions made at the highest level of
PGLLP, taking into account the currently imple-
mented forest management plans for individual units.
The results of this study indicate that there is no cor-
relation between a change in the price of wood and
a corresponding decrease or increase in demand
[Adamowicz 2010; Adamowicz and Michalski 2016].
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Table 3. PGLLP income statement for 2021 [Directorate General of State Forests 2021; 2022a; 2022b]

Item

Year end 2021
PLN

Year end 2020
PLN

- o o0 = = g o % >

z z = " —

Net revenues from sales of products, goods
and materials

Cost of products, goods and materials sold
Gross profit (loss) on sales (A-B)

Selling costs

General and administrative costs

Profit (loss) on sales (C-D-E)

Other operating revenues

Other operating expenses

Profit (loss) on operating activities (F+G-H)
Financial revenues

Financial expenses

Profit (loss) on business activities (I+]-K)

Income tax

Net profit (loss) (N-O-P)

9671 414 337.05

5136 557 487.70

4 534 856 849.35

4088 424 032.24
446 432 817.11
449 925 131.52
168 525 285.37
727 832 663.26

21234 259.26
13 470 987.51
735595 935.01

34 275982.78
701 319 952.23

8 149 886 149.10

4450 391 521.59

3699 494 627.51

3465768 321.04
233726 306.47
438 440 722.11
159 039 601.35
513127 427.23

22 545781.69
20187 692.82
515485 516.10

27930 019.92
487 555 496.18

Such categories of factors as the quality and species of
wood raw material, clear forms of sale, and market trans-
parency play a significant role. The strength of the price
risk impact depends on the sensitivity of PGLLP organ-
izations to fluctuations in timber prices in global mar-
kets. Less important in shaping the level of price risk is
storage management, resulting from the specifics of
timber hedging. Such factors as demographic changes,
economic growth, environmental conditions and energy
policy also influence the risk level of timber price changes
[Paschalis-Jakubowicz 2012; Wieruszewski et al. 2022].

An element of PGLLP’s price risk is the costs ex-
pressed in terms of the purchasing capacity for services
and materials, which are reflected in the financial condi-
tion of companies belonging to the forest services sector
[Kocel 2013]. Price risk in PGLLP should be estimated
as high, as shown in Table 5, not only because of its im-
portance in the national economy of Poland, but also
taking into account the effect of the systemic risk of link-
ages with the timber industry, the realization of which
may consequently lead to a wave of bankruptcies within
certain economic sectors.

4. Liquidity risk

Another category is liquidity risk, which is not
largely related to PGLLP’s operational activities, but

is instead a consequence of the results of such activ-

ities. Liquidity risk refers to the threat to the entity’s

ability to pay its current obligations under signed

contracts, business relationships and tax obligations.

Liquidity in an enterprise can be considered in the

listed time series:

— up to 1 day - instant liquidity

— up to 7 days - current liquidity

— up to 1 month - short-term liquidity

— in the period from 1 to 3 months - medium-term
liquidity

— in the period from 3 to 12 months - long-term
liquidity.

Liquidity risk requires business entities to properly
harmonize the maturity of the entity’s liabilities with
the repayment of amounts due by debtors. In the case
of PGLLP’s financial management, liquidity risk may
increase resulting from the emergence of disaster phe-
nomena effects or in the case of markets for timber,
sales collapse, but also in the case of the emergence of
disorders in the implementation of services provided
by the forest service establishment. The main tool for
controlling liquidity risk in PGLLP units should be
identified as the forest fund included in the funds of the
budget system [Kosikowski 2011], the main purpose of
which is to compensate for shortfalls arising in the
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implementation of forest management tasks, as well as
those relating to the public administration of forestry.
The forest fund, as well as the structure and amount of
working capital, mean that the level of liquidity risk in
PGLLP units should be described as low. In the presen-
tation of the PGLLP balance sheet, the forest fund is an
element of equity and has a stabilizing function, its pri-
mary purpose being to compensate for shortfalls in
PGLLP units arising from different management con-
ditions. It is worth adding that an activity frequently
encountered in practice leading to a preliminary deter-
mination of liquidity risk is the calculation of liquidity
ratios based mainly on two balance sheet items: short-
term financial assets and short-term trade payables.
By combining these ratios and interpreting their values
for individual periods, it is possible to identify the li-
quidity risk vector of the company.

5. Credit risk

Trade credit risk, in the form of the deferred payment

of a manipulative or commercial nature [Kubiak

2005], consists of the probability of a loss expressed

in value, which is a consequence of the occurrence

of events that are difficult to predict and beyond the

control of the entity, leading to a decline in its finan-

cial efficiency and even bankruptcy [Rytko 2009].

Trade credit risk depends on:

— the specifics of the industry in which the company
operates

— market prosperity

— the reliability and solvency of contractors.

Historically, there have been situations in State Forests
when payment for wood raw material was not received
on the scheduled date due to a lack of funds from the
counterpart. The highest number of such cases was
recorded after the economic crisis in Poland in 2001.
In order to reduce the negative risk impact, the follow-
ing mechanisms function in PGLLP: the payment of
receivables before the release of timber — prepayment;
in the case of deferred payment, the submission of col-
lateral in the form of a bank or insurance guarantee
[Directorate General of State Forests 2021]. The level
of trade credit risk accompanying PGLLP’s operations
should be considered high, strongly correlated with the
level of operational risk in the verification of collateral
to the value of completed transactions, the complete-
ness of prepayments, supported by the efficiency of IT
tools for monitoring receivables. The scale of trade risk
can be identified by analyzing the trade receivables in-
dicated in PGLLP's balance sheet and by analyzing the
dynamics of receivables in individual years. It may be
helpful to determine the receivables turnover cycle,
which represents the average number of days over the

period under review to repay receivables from counter-
parties. The effects of the realization of the trade credit
risk will be reflected in the PGLLP income statement in
the item concerning other operating costs when there
are justifiable reasons to create a write-off of the receiv-
able from a given counterparty due to the impossibility
of its recovery.

Cost and revenue estimation risk can be consid-
ered based on four risk realization scenarios:
— overestimation of revenues
— underestimation of revenues
— overestimation of costs
— underestimation of costs.

6. Cost and revenue estimation risks

Cost and revenue estimation risks affecting State For-
ests’ operations may result from, among others, the
misidentification of needs or failure to correctly esti-
mate them over time, unexpected legislative changes,
the occurrence of unexpected economic events, a de-
cline in demand for timber raw material, or increased
pressure to carry out non-productive forest functions.
It is important to make provisions for future liabilities
to reduce PGLLP’s financial risks.

The last legal risk is defined by Kendall [2000] as
the risk associated with the possibility of incurring
losses as a result of the inability of individuals and le-
gal entities to enforce the terms of their contracts and
agreements. The literature distinguishes the following
types of legal risk [Kaczmarek 2010]:

— risk of over-normalizing a particular area of soci-
oeconomic life, limiting economic freedom

— risk of insufficient regulation of a particular area
of socioeconomic life, leaving loopholes

— risk of the inapplicability in practice of certain le-
gal norms

— risk of enforcement difficulties.

On the grounds of frequent changes in domestic and
international law, economic entities are forced to react
quickly to instability in the legal system. Fluctuations
in laws sometimes arising from political initiative
and from ad hoc economic or social needs lead to de-
stabilization and misinformation for business enti-
ties. Thus, legal risk can result from insufficient adap-
tation or insufficiently rapid adaptation to changing
regulations and legal norms by businesses. At the same
time, it should be noted that too rigidly normalized
conditions of the economic environment result in hin-
dered development and the failure to fully exploit eco-
nomic potential, and can sometimes be the cause of the
gradual elimination of innovative investments from
economic life. Nevertheless, it is worth noting that
in cases of indolence on the part of authorities in the
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application of law, and thus the enforcement of rulings
and decisions, business entities are exposed to negative
consequences in business relations with contractors
who abuse or fail to comply with the law. This carries
numerous consequences in the form of problems with
the recovery of debts, and contractual penalties as to
which proceedings have been initiated in court. In view
of the above-mentioned events, appropriate coopera-
tion with law firms of legal advisors providing substan-
tive support in the interpretation and application of the
law in practice gains in importance.

7. Legal risk

In analyzing the area of legal risk within the activities
of State Forests, it should be stated that an additional

burden is the lack of legal personality, which is in-
terpreted differently by some financial institutions,
especially when it comes to the issue of determining
the status of an entrepreneur. However, there is no
doubt that State Forest units, while performing
profit-making or commercial activities, also perform
economic activities within the meaning of Entrepre-
neur Law [Supreme Administrative Court 2011].
In addition, in the case of research on the impact
of legal risk in a given organization, the role of risk
factors of a qualitative nature significantly increases
in relation to data containing historical figures, and
in recent years increasing attention is paid to the
analysis of legal risk in terms of the rights and obli-
gations to which a given unit of State Forests is enti-
tled and obliged to fulfill.

Table 4. PGLLP balance sheet for 2021 [Directorate General of State Forests 2022a]

ITEM Year end 2021 Year end 2020 ITEM Year end 2021 Year end 2020
PLN PLN
A FIXED 7 855 730 523.38 7700971106.72 A EQUITY 9625 245 490.74 8 895 624 445.06
ASSETS
I Intangible 7 811 107.20 8569 036.04 1 Capital of 7 708 512 302.94 7 317 641 784.77
assets resources of
State Forests
II  Tangible fixed 7 745 209 123.85 7 589 579 836.76 11 Revaluation 353738892.99 358 129 735.31
assets reserve
Il Long-term 1360 367.34 1119187.05 III  Forest fund 864 380 228.02 731515 251.86
receivables
IV Long-term 94296 589.02 95329703.80 IV  Previous year’s 2705 885.44 782 176.94
investments profit (loss)
V  Long-term 7 053 335.97 6373343.07 V  Net profit (loss) 701 319 952.23 487 555 496.18
prepayments
B CURRENT 5211089 348.21 430256243584 B LIABILITIES 3441 574 380.85 3107 909 097.50
ASSETS AND
PROVISIONS
FOR
LIABILITIES
I Inventory 265 686 828.66 27851003391 1 Provisions for 911 821 590.66 810270 698.82
liabilities
II  Short-term 477 150 020.15 541947 73090 1 Long-term 7 047 240.03 3327 647.53
receivables liabilities
III  Short-term 4423 050 038.68 3446 342 684.60 1II Short-term 1712 556 979.93 1521 078 794.96
investments liabilities
IV Short-term 45 202 460.72 3576198643 III  Accruals 810 148 570.23 773 231 956.19
prepayments
TOTAL IV. TOTAL
ASSETS LIABILITIES

13066 819 871.59 12003 533 542.56

13 066 819 871.59 12003 533 542.56
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Conclusions

State Forests (PGLLP) has a variable impact of factors
that are a source of exposure to financial risk. Due to
the specific nature of PGLLP’s activities resulting
from long production cycles (forest crops), phenom-
ena with catastrophic features occurring within
PGLLP’s activities are important for the estimation
of financial risks. In the case of PGLLP, it is possible
to classify financial risks within the scope of those ob-
served in its activity. Market risk and, more specifi-
cally, price risk, along with trade credit risk and legal
risk, represent categories of financial risks that
strongly affect the future activities of PGLLP entities.
In a nutshell, this is a consequence of the fact that,
according to the analysis of the PGLLP financial state-
ments for 2021, trade receivables of up to 12 months
have a significant share in the balance sheet total and
have a significant impact on trade credit risk levels.

With regard to price risk, the dominant position on
the timber market and the year-on-year increase in
total revenues play a significant role.

In the context of assessing the magnitude of legal
risk, the legal status of PGLLP and its role in state for-
estry policy play a key role. In this case, legal risk is
also indicated as the responsibility of the entity to ful-
fil its statutory obligations properly and in accord-
ance with the law in force, while shaping future legis-
lative solutions that allow for sustainable and balanced
forest management.

Much lower risk exposure can be attributed to liqui-
dity risk, cost and revenue estimation and other types
of market risk, such as currency risk, stock price risk,
and interest rate risk. To emphasize the categories
and strengths of the impact of individual financial
risks in the area of State Forest activities, the risk ma-
trix in Table 5 was used.

Table 5. Verification of financial risk index

Financial risk category

Low Medium High

market risk
of which:
exchange rate risk
interest rate risk
share price risk
commodity price risk
trade credit risk
liquidity risk
cost and revenue estimation risk

legal risk

In terms of determining the overall level of risk indi-
cated for PGLLP’s liquidity, it was characterized at
a low level, particularly based on the structure of bal-
ance sheet items. This is due to the perspective of tak-
ing into account balance sheet data, and not only re-
sult data (a significant level of costs are fixed costs,
which provide a rationale for raising the level of this
risk). Based on the above assumptions and taking into
account PGLLP’s liquidity risk control mechanisms,
a low level was adopted for this risk.

The attempt to classify financial risks in the PGLLP
area presented in this paper provides a sound basis

for future research in this area. The authors note that
for a deeper analysis of the risks accompanying PGLLP's
activities, it is necessary to carry out research at all
three organisational levels of PGLLP in order to iden-
tify the scale and classification of risks that are relevant
to the different groups of units. It should also be
pointed out that in assessing financial risks in PGLLP,
not only data from financial statements can be used,
but also data on the aging of receivables, the settle-
ments of individual units with the forestry fund, aver-
age timber sale prices in particular periods, etc. This re-
search space still remains to be verified and analysed.
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