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Abstract: Great attention has been paid in recent months to high energy prices, including fuel prices.
Numerous studies present the threat this poses to economic growth, but history already knows
such situations. Therefore, the elementary question was posed: How do fuel prices affect trade and
economic growth? The research was based on the Polish economy between 2000 and 2020. Poland
is an importer of energy commodities, so it should exhibit strong sensitivity to fuel price changes.
A VAR model was created for the Polish economy, including fuel prices, seaborne trade, gross
domestic product, and inflation. The results demonstrate that the Polish economy is quite resilient
to fuel market turbulence. Obviously enough, it is easier to function in the conditions of lower fuel
prices, but high prices are not a reason to panic. Moreover, ongoing technological progress allows
economies to weather fuel market crises more easily than was the case back in the 20th century.
Therefore, one may unequivocally state that low fuel prices are not a prerequisite for a country’s
development. An economy may develop under conditions of higher fuel prices, and panic over high
fuel prices only further fuels the inflationary spiral.
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1. Introduction

Currently, high fuel prices are often shown as a significant problem for the develop-
ment of the economy. Meanwhile, the developed nations of the world are able to withstand
the adverse effects of an oil price shock owing to their domestic economic conditions.
Developing countries, on the other hand, are the ones that are heavily affected by the
lack of oil-saving technologies combined with the lack of oil substitution techniques in
the production process [1]. The link between fuel prices and economic growth is only
seemingly obvious. The prevailing view in the literature is that fuel prices have a positive
impact on the inflation rate but a negative impact on economic growth. In this context,
great attention is also given to environmental protection, hence the suggestions for policy
makers to promote programs that reduce oil consumption and steer economies towards
the use of renewable energy to accelerate economic growth. It is suggested that this would
protect economies from international oil price fluctuations and inflation but would also
help achieve the sustainable environmental goal of reducing oil consumption [2].

Theoretically, there is a positive relationship between the price of oil and the inflation
rate. This is because oil is the main raw material for any economy and if its price (input costs)
increases, this will certainly have a positive impact on the price (costs) of final products.
Research findings in this area suggest that this relationship is strong [3,4], but there are
also reports that the impact depends on the length of the price period observed [5,6]. The
situation largely depends on the degree of economic development of the country [7].

There have been a number of detailed studies on the impact of fuel prices on inflation.
Their results are quite diverse, and they depend on the period of analysis and the group
of countries. For China, India, Indonesia, Israel, Jordan, Korea, Malaysia, Pakistan, the
Philippines, Singapore, Taiwan, and Turkey, oil prices were found to have a significant
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long-run impact on CPI inflation, yet no short-run impact was demonstrated [8]. In Europe,
a persistent effect of oil prices on inflation was found [9]. In contrast to these results, other
studies have found that inflation in less developed countries is more sensitive to variations
in fuel prices [10] than in highly developed countries [11]. The United States, in particular,
is indicated as a country without a very strong sensitivity of inflation to fluctuations in
fuel prices. In the same study, European Union Member States were also found to be not
very sensitive.

When examining the asymmetry of the response of inflation to changes in fuel prices,
it was found that a rise in oil prices has a positive and significant impact on inflation;
nevertheless, a fall in oil prices has no significant impact on inflation. On the other hand,
when the rate of increase in energy prices is relatively slow, inflation slows down and the
level of production increases significantly [12]. The conclusion concerning the asymmetric
impact of fuel prices on inflation is quite common. In a study of the Chinese economy, based
on the autoregressive ARDL model as well as the non-linear and asymmetric autoregressive
NARDL model, it was found that the effect of global oil price fluctuations on PPI and CPI
price indices is asymmetric in the long run, and the long-term effects of rising global oil
prices on PPI and CPI are greater than the effects of falling global oil prices on falling PPI
and CPI indices, suggesting persistent inflationary changes even with falling oil prices [13].
Based on the same methodology, analogous conclusions were reached for India [14]. The
case of India is interesting, in that inflation in that country was found to be more sensitive
to changes in oil prices than to changes in the money supply [15]. In Europe, attempts
have been made to break up energy monopolies for many years. An early example is
the English example, where the reforms of the 1980s and 1990s were intended to bring
competition to the market. Privatization was intended to make the English bulk electricity
market sufficiently competitive to avoid the need for regulation, but at that time after the
reforms two generators set the spot price over 90% of the time, though they supply less
than 60% of total electricity generated [16]. This problem remains unsolved all over the
world to this day [17]. In the U.S., deregulation caused the increase in markups dominates
despite modest efficiency gains, leading to higher consumer prices and lower consumer
welfare. This effect is driven primarily by market power at the wholesale level. In some
circumstances, regulated prices may be preferred to market-based prices when markets are
not perfectly competitive [18].

The economic theory explains the impact of oil prices on the economy in different
ways [19-21]:

e Rising oil prices influence the marginal costs of production. The prices of finished
goods are rising, and the economic growth is declining.

e  Changing forces in the global economy: oil exporters gain from rising oil prices, while
importers lose.

Changes in the labor market: seeking savings in industries sensitive to fuel price increases.

General uncertainty manifesting itself in a reduction in the dynamics of new investments.

The studies carried out to date mostly confirm the theoretical determination of the
impact of oil price changes on the economy. The negative effects of rising fuel prices on
economic downturns were particularly evident in the industrialized economies of the 1970s.
At that time, as a result of a nominal increase in oil prices, inflation rose and GDP growth
slowed down, with many countries facing significant increases in unemployment [22]. This
was one of the largest price shocks after the Second World War, often compared to the Great
Depression of the interwar period. These results were also confirmed in later periods; in
particular, shocks originating in the power market were found to be endogenous to the
economy [23]. Economic shocks associated with oil price volatility are particularly observed
in small oil-importing countries. It is very easy for the economies of such countries to be
thrown out of general equilibrium by oil price increases, and it is difficult for them to return
to this state once prices have been stabilized [24]. This causes energy carriers to become
a tool for political manipulation and a weapon in economic conflicts.
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Attention should be paid to secondary effects of oil prices on inflation via increased
costs of production. In some sectors (housing for example), the impact of energy prices
on cost of housing is much larger than CPI. For example, in the Czech Republic, where
acquisition prices of residential real estate increased depending on the region in the range of
50 to 120% in 4 years, and since January 2022, there has been a sharp rise in energy prices and
a tightening of conditions for the acquisition of mortgage loans. Finally, it is found that the
affordability of owner-occupied housing in the Czech Republic has deteriorated, and part
of the middle class will be forced to move to the rental housing sector, multifamily housing,
and sharing [25]. This situation causes a risk of an increase in social tension in society and
a deterioration in the availability of employment for low-income professions [26]. That
being said, tax breaks are under discussion at a time of high energy prices. However, it
should be noted here that this often has negative consequences for public finances.

The situation for oil-producing countries is completely different. As expected, the
results showed that oil producers (i.e., Iran and the Russian Federation) benefit from oil
price shocks [27].

An important issue that was demonstrated is the impact of monetary policy on oil
price inflation [28-30]. A properly conducted monetary policy may help to overcome the oil
price crisis [31-33]. Conversely, inappropriately pursued policies may exacerbate the crisis,
with interest rate increases proving particularly dangerous. They were supposed to curb
inflation but, in reality, by increasing the cost of servicing investments, they contributed to
an even faster decline in production and employment [34,35].

In many studies, the money supply and the exchange rate are shown to be important
factors linking oil price fluctuations to changes in inflation and fluctuations in economic
growth [36-38]. Another methodological problem in price transmission studies is the
adoption of an appropriate representative. Here, the indications are not clear-cut. On the
one hand, the prices of all oil grades are closely correlated, so the adoption of a single
representative would suffice; on the other hand, economies use multiple sources of supply,
so the adoption of an average price is recommended [39]. However, the average price
is closely correlated with each individual oil price, so according to basic principles of
econometrics this is not a problem.

Today, compared to the situation in the 1970s, economies are becoming more effective
when dealing with oil price shocks [40,41]. This is due to the diversification of sources
and the increasing use of renewable energy which, despite a significant initial outlay,
nevertheless have much lower marginal costs than energy generated from fossil fuels. The
latest research also confirms a compelling insight into the country’s energy structure and
inflationary pressures when a larger share of renewable electricity sources proves to be
associated with lower inflation. The implication of renewable sources on inflation should
be of interest to policymakers, especially in times of high, almost galloping inflation rates
in some European countries, unstable fossil energy sources supply due to geopolitical
instability, and climate crisis [42].

World oil prices in oil-importing countries, such as Poland, create inflationary pres-
sures [43]. Many previously cited studies emphasize that in a situation of high fuel prices
and, consequently, high inflation, economic growth is threatened. Meanwhile, it proves
that, over the last dozen years or so, Poland has seen a twofold increase in GDP and an even
faster increase in turnover (unloading) at seaports. The question therefore arises:

Q1: How do fuel prices affect trade and economic growth?
Q2: Do high oil prices really inhibit the economy?

The conducted research is particularly important in terms of modelling the fiscal
policy of the state and social sentiment related to the uncertainty about high fuel prices. In
addition, in the study, apart from classic variables such as GDP, inflation, and fuel prices,
other variables were also used, i.e., the volume of sea transport. This is a very important
variable, as sea transport is the one that handles the greatest amount of goods in world
trade today.
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2. Materials and Methods

On the basis of the literature review performed, it is difficult to draw firm conclusions
on the significance of fuel prices for economic growth. The system of links between fuel
prices and the economy may be very complex and it depends on many factors, which
include, above all, the economy’s dependence on given energy sources, the availability
of energy and fuel sources, the degree of technological development achieved, or the
possibilities of substituting one energy source for another.

Due to the need to include key variables in the model that depict possible interactions
between the fuel market and the economy, a selection of variables and choices were made:

1.  Wholesale fuel oil prices were accepted as an energy price variable. As the energy
market is a highly correlated market, the prices of energy from individual sources
tend to follow a consistent trend over a long-term period. Furthermore, the market
may be considered to be a global market, as domestic prices are strongly correlated
with world energy market prices. For this reason, it is sufficient to include one selected
representative of the market in the model. The choice fell on fuel oil which, along
with black oil, is the key fuel used in maritime transport.

2. As a variable representing trade, loading and unloading in Polish seaports was
accepted. Maritime transport is the elementary branch related to the international
exchange of goods. It transports products of key importance to the economy: crude oil,
liquefied gas, metal ores, coal, agricultural produce, vehicles, general cargo, and many
others. According to the estimates by Eurostat, shipping handles 77% of European
foreign trade and 35% of all trade (in value terms) between the EU Member States.
In Polish conditions, the volume of cargo in Polish seaports is several hundred times
greater than in Polish airports. All of this points to the key importance of maritime
transport in the economy.

3. As avariable reflecting the state of the economy, gross domestic product (GDP) at
constant prices was selected. Gross domestic product is the most important economic
variable. The strength of the economy and the standard of living of the population
may be assessed on its basis, and its structure is indicative of the country’s level of
technological advancement.

4. The deflator was accepted as a variable representing the price level. In economic
analyses, the most popular price measures include CPI, PPI, and, precisely, the deflator.
The advantage of the deflator lies in the fact that it takes into account the level and
variations in the prices of all the products that were traded in the economy at a given
time. In general, as in the case of energy prices, inflation indices show a very strong
positive correlation, so it is sufficient to include one of them in the model.

The time scope of the research was set for the years 2000-2020. Over the period of
time analyzed, several milestone events occurred in the Polish and world economies. These
events have permanently changed the condition of the Polish and global economies. The
most important ones include Poland’s accession to the European Union in 2004, the global
economic crisis in 2008-2009 and the coronavirus pandemic in 2020, i.e., the final year of
the analysis.

The modelling of the relationships was based on vector-autoregressive VAR mod-
els [44]. These are multiple-equation models where response variables are explained by
their own lags and the lags of the other response variables. There are several impor-
tant advantages to this modelling, particularly when interchangeable variables may be
interdependent. These advantages include the following:

1. There is no a priori distinction between endogenous and exogenous variables.

2. There are no justifiable constraints on the estimated model parameters, including, in
particular, the assumption that some parameters must equal zero.

3. There is no strict and primary economic theory for modelling which the model is
built on.
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The construction of the model is very straightforward, and it does not require the
researcher to have any special knowledge of the economic structure of connections between
variables. This last observation, however, sometimes forms the basis of a criticism of these
models, where they are accused of lacking “theoreticality”. However, the developments of
VAR models may have features in common with structural modelling, which makes the
aforementioned criticism less valid [45].

The model in its output form may be written as:

Yy = AgDyr + A1Yi 1+ AYr o+ ...+ AY it ey, )

where:

Y = [Yi1, Yo, . . ., Yyt |/—vector of the observations of the current values of the variables,
D;—vector of deterministic model variables (e.g., a deterministic trend, deterministic
seasonality, the mean of the process),

Ap—matrix of parameters that are positioned by non-stochastic variables,

A;—parameter matrices with lagged vector variables Y7,

et = [eqt, e, - - ., ext]—vector of stationary random disturbances.

The model of form (1) was applied to the system of variables:

Heating oil prices (in PLN/1),

Seaport cargoes (in thousand tons),

Unloading in seaports (in thousand tons),

Gross domestic product (PLN billion, constant 2020 prices),
Deflator (year 2000 = 1).

These variables were logarithmical so that the model parameters may be interpreted
as elasticity indices (in the paper, this model is labelled as model A). It is therefore possible
to directly compare the strength of impact between different combinations of variables.

The model in form (1) is a simple structure, as it only requires selecting a group of
variables that belong to vector Y; and determining the order of lag k for them. Two lags
were used in this study. The results for a larger number of lags did not fundamentally
change the conclusions, and the model with two lags is very simple to tabulate.

One problem of model (1) with the indicated set of variables is the trend that occurs
in the data. This trend causes the variables to be non-stationary variables. The literature
emphasizes that the statistical properties of regression models obtained for non-stationary
time series are generally questionable [46], because for non-stationary time series, it is
possible to obtain a model with good diagnostic test results even when the regression
does not make any sense. A simple solution to this problem is to use a VAR model for
incremental variables.

Therefore, a second model was also performed where the relative increments of the
aforementioned set of variables were evaluated (in the study, this model is denoted as
model B):
d(Heating oil),
d(Load),
d(Unload),

GDP R/R,
Inflation R/R.

The VAR model of form (1) can be used to test the causality of variables and it
may be useful in forecasting. However, in practice, what may be more important than
an interpretation of the model parameters is an interpretation of the results provided by
certain tools associated with the VAR model, a particularly interesting tool being the
response function. This requires a transformation of the basic model into a structural
model [47]. Structural models, which are an alternative to basic models, are considered to
be more valuable in an analysis of economic systems [48].

AR

SUE I
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The structural VAR model may be written as follows:

BY; =ToDt +T1Y; 1 + 1Yo+ ... + Ty Y + Gt ()

where:

Y = [Y11, Yor, - . ., Yyt |/—vector of observations of the current values of variables,
D;—vector of deterministic model variables,

I'y—parameter matrix with vector variables Dy,

B—parameter matrix with unlagged vector variables Y,

I')—parameter matrices with lagged variables Y},

{t—random disturbance vector of the structural model.

The following relationships exist between the basic form and the structural form:

Ag = B_lro;
A;j=B7'T; ®)
ey = Bilét.

The impulse response function allows an evaluation of the response of a single variable
to a unitary variation in other variables included in a multidimensional system. It is
necessary here to represent the process in terms of a representation of a moving average:

(e}
Yi=pu+Y 60iCii, 4)
i=0
where 6; = ®;B~!, and ¢; is white noise with a variance and covariance matrix. The

elements of matrix 6; contain the responses of the system to unit disturbances. Element
0}k, describes the response of the j-th variable to a unit disturbance of variable k occurring
i periods earlier. Owing to an update by o periods, 6 ; describes the response of the j-th
variable in the i-th period in advance to the current unit disturbance of variable k.

The formula presented above allows future states of the system to be forecast. The
forecast of variables for n periods ahead is:

Yien =0+ Y 0i8rini, @)
i=0
and the forecast error is:
n—1
Yign — EYion = ) 0i8rini. (6)
i=0

3. Results
3.1. Formation of the Variables Analyzed

A characteristic feature of most economic variables that depict the state of the economy
is a long-term upward trend. In Poland, this trend is primarily the result of continuous
technological progress and freedom of international trade; in other countries, it may be
additionally stimulated by population growth. This is also the case in this study (Figure 1).

Heating oil prices in Poland are very strongly linked to crude oil prices in world
markets (Figure 1a). However, they are more stable in the short term (Figure 1b), while
the volatility of crude oil prices ranges from —40% to 40%; the volatility of heating oil
prices is significantly lower. From the perspective of the economy, this is a most favorable
phenomenon, as the greater stability of heating oil prices means that there is less risk of
unfavorable changes in transport costs.

It is worth noting that four of the five variables analyzed are on an upward trend
during the period under study, i.e., heating oil prices, seaport unloading, the GDP value,
and the overall price level. The volume of unloading in this period is covered by the study
(up to the pandemic, it had seen a fivefold increase; the pandemic slowed the exchange
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down, but it is still very high compared to the first and second decades). Heating oil prices
saw their peak in 2012, where they were two times higher than at the beginning of the
period under study, and they began to decline after that year. Poland has seen a roughly
twofold increase in the real GDP since 2000, and the price level at the end of the period
under review was almost 60% higher than in 2000. These figures show that the volume of
unloading was the fastest growing variable.
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Figure 1. Formation of variables analyzed. (a) Heating oil and crude oil prices. (b) Fuel price
dynamics. (c) Transhipments in seaports. (d) Dynamics of transhipments in seaports. () GDP value
and deflator. (f) GDP dynamics and Y/Y inflation.

Considering the purpose of the present study, the behavior of economic growth during
the period of rapid fuel price increases (2000-2012) and during the period of a greater price
stabilization (2012-2019) is particularly interesting. The year 2020 can be removed from
the assessment as a pandemic year. It is evident that in the period 2000-2012, the average
annual economic growth was 3.74%, and in the period 2012-2019, this was slightly better
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because the average annual growth was 3.80%. The difference between these values is
not significant enough to conclude that the stabilization or even a partial reduction of fuel
prices in 2012-2019 contributed to making economic growth more dynamic. On the other
hand, what is in favor of lower fuel prices is the situation with regard to the dynamics
of unloading in Polish seaports, as it becomes evident that in the period of rapidly rising
fuel prices (2000-2012), the average annual increase in the amounts of cargo unloaded in
seaports was 7.03%, while in the period of stabilizing fuel prices (2012-2019), this was
an annual average of 11.04%. Other events may have influenced such results, but fuel
prices can be considered to be a potentially important factor.

The four variables highlighted, i.e., heating oil prices, seaport unloading, the GDP
value, and the general price level, are strongly and very strongly correlated with each other
in the long term. The values of the correlation coefficients of all the variables in this group
range from ca. 0.70 for heating oil and unloading to 0.98 for GDP and the deflator.

A completely different situation applies to loading in Polish seaports. This variable
is the only one among those analyzed to be in a sideways trend. At the beginning of the
period analyzed, more goods were loaded onto ships in Polish seaports than unloaded
(twice as many); in 2007, these values levelled off and, from 2011, unloading started to
clearly dominate over loading. Currently, it is the volume of unloading that is two times
greater than that of unloading. There is no long-term correlation between loading in Polish
seaports and the other variables.

Another fairly important characteristic of the quantities studied is their variability.
This may be read from the graphs in the right-hand column. The loading and unloading
volumes are the most variable. In the case of loading, the changes recorded ranged from
ca. —20% to 40% per year, and in the case of unloading, this was from ca. —30% to 30%.
Heating oil prices were more stable, for which the annual variation ranged from —12% to
12%. The gross domestic product saw a decline of 2.5% once only: in 2020. Throughout the
period up to 2020, GDP had been gaining in value year on year, with the best year in terms
of the growth rate being 2007, when an economic growth of 7% was recorded. Prices were
on an upward trajectory from year to year, with the lowest inflation between 2013 and 2018
and the highest in 2004 and 2020.

As regards correlations between the incremental variables, there was one particularly
strong one. This concerned the growth in unloading operations and an economic growth.
The strength of this relationship, measured by the correlation coefficient, reached 0.84.
By combining the result of the correlation of the levels and increments, it can be noted
that unloading and GDP are strongly correlated both in the long and short terms. In
contrast, the short-term volatility of fuel prices correlates weakly but positively with the
short-term volatility of the other economic variables; for unloading, this is 0.53, for the
economic growth it is 0.42 and, for inflation, this is 0.25. A positive result of the correlation
of a short-run volatility of fuel prices and inflation is expected, while a positive result of
the short-run volatility of fuel prices and the economic growth is further evidence that fuel
price increases do not pose an obstacle to achieving good economic growth.

3.2. Model Approach to the Interaction between Fuel Prices, Maritime Transport, Economic Growth
and Inflation

A model of the interaction between the levels of the highlighted economic variables in
the form of an impulse response function is shown in Figure 2 (model A for the levels of the
variables) and in Figure 3 (model B for the increments of the variables). The information
contained in these models complements the observations made in Section 3.1. Here, this
a slightly different perspective on these situations, as Section 3.1 discussed similarities and
differences in terms of dynamics and correlational linkages, while here this is forecasting
possibilities, i.e., it is information on how the values of the selected variables could poten-
tially develop in the future in response to a current change in the level or a change in the
increment of the variable considered as independent. It is also worth noting that impulse
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response functions, unlike a simple correlation study, assume a constant level of the other

exogenous variables in the model.
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Figure 2. Impulse response functions: levels of variables (model A). Red line—95% confidence interval.
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Figure 3. Impulse response functions: variable increments (model B). Red line—95% confidence interval.
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Considering the aim of the study, the most important information can be read from
the impulse response functions highlighted in red:

e  Fuel prices do not affect the volume of loading at Polish seaports (response of Load to
Oil, response of d(Load) to d(Oil)). Thus, what Poland dispatches by sea depends on
other factors. The current loading balance is very unfavorable for Poland, which may
suggest domestic production being unattractive to foreign buyers.

e  Fuel prices have a negative yet weak impact (on the verge of statistical significance) on
unloading in Polish seaports (response of Unload to Oil, response of d(Unload) to d(Oil)).
Over the period covered by the study, unloading in Polish seaports was growing very
dynamically, but it was noted that unloading dynamics were highest in the period of
fuel price stabilization (2012-2019). A combination of the results from Section 3.1 and
the impulse response function suggests that for a good result in terms of dynamizing
unloading, it is sufficient for prices not to increase, so stabilizing them on a high level
is not an obstacle.

e  Fuel prices clearly have a negative impact on the future economic growth (response
of GDP to Oil, response of d(GDP) to d(Oil)). This result does not contradict the one
obtained in Section 3.1, where it was noted that an average economic growth dynamic
during a period of rapid fuel price increases and fuel price stabilization is equally
high. Lower fuel prices may affect dynamic economic growth, although these are not
an absolute cause of it.

e Changes in fuel prices affect inflation fairly quickly and, as expected, their impact is
positive (response of Deflator to Oil, response of Inflation to d(Oil)).

The modelling carried out allows for a broad view of the problem of interactions
between the group of variables under study. However, the interpreted relationships should
be consistent with the economic theory. The advantage of VAR modelling is precisely such
a broad view of the economy, but the disadvantage is the so-called atheoretical nature. In
the models presented, such controversial elements do appear, e.g., a negative response
of fuel prices to changes in loading and unloading in Polish seaports (response of Oil to
Load and Unload, response of d(Oil) to d(Load) and d(Unload)). It is difficult to interpret such
a relationship in a reliable manner as the fuel market needs to be perceived as a global
market, which is prominently highlighted by the data in Figure 1a,b, while loading and
unloading in Polish seaports is important for the domestic economy, yet this is a small part
of trade globally.

There are also elements in the models presented that confirm the previous research
and that are consistent with the economic theory. These include, for example:

e a positive effect of economic growth on fuel price increases (response of d(Oil) to
d(GDP)),

e a positive impact of economic growth on unloading in Polish seaports (response of
Unload to GDP, response of d(Unload) to d(GDP)),

e anegative impact of inflation on unloading in Polish seaports (response of Unload to
Deflator, response of d(Unload) to Inflation),

e anegative impact of inflation on the economic growth (response of GDP to Deflator,
response of d(GDP) to Inflation),

e  apositive effect of the economic growth on inflation (response of Deflator to GDP, response
of Inflation to d(GDP)).

Therefore, the vast majority of reactions are in line with the economic theory. Further-
more, these reactions can be observed in parallel.

4. Discussion

Since the mid-19th century, when the industrial use of crude oil began, it has gradually
become the world’s key energy product. Its demand, supply, and prices are considered to
be among the main indicators of the global economic activity. Even today, when a lot of
attention is paid to alternative energy sources, crude oil and its derivatives remain to be the
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most important fuel for transport, and in many countries oil is the primary raw material
for electricity production. Therefore, the view among economists is that there is a strong
correlation between a country’s economic growth rate and variations in oil prices. Virtually
all studies suggest that fluctuations in oil prices have a significant impact on economic
activity, but the effects will be different for oil imports and different for oil exports.

The literature mainly discusses two transmission mechanisms through which oil prices
affect real economic activity; these are supply and demand channels. The negative supply
side effects of oil price increases are related to the fact that oil is the primary raw material
for production and, as a consequence, an increase in oil prices leads to an increase in
production costs, prompting companies either to reduce production or to increase prices.
Variations in oil prices also have implications on the consumer and investment demand
side. An increase in oil prices reduces the value of disposable income and, consequently, the
value of the purchases of other commodities. The strength of this effect is greater the more
the shock is perceived to be long-lasting. In addition, oil prices have a negative impact on
investment by increasing costs for companies.

Since the time when the world became heavily dependent on oil products, the relation-
ship between oil prices and economic growth has attracted considerable interest among
economists over the years, and extensive technical literature is available on various aspects
of the subject. However, it is not so clear whether the oil price can be seen as an economic
indicator of GDP growth.

Early empirical studies indicated that there was a negative linear relationship between
oil prices and real activity in oil-importing countries [49-52]. One of the more important
studies conducted in the 1990s pointed to a strong link between rising oil prices and
subsequent economic declines in most of the post-Second World War recessions in the US
economy [53].

Macroeconomic shocks associated with the rise in oil prices were explained by
indirect transmission mechanisms, in particular negative consequences for the labor
market [54-56], investment uncertainty [57,58], reduced consumption and investment in
durable goods [59-61], and through inflationary channels [62-64].

A breakthrough study on the impact of oil prices on economic activity was that
by Mork [65]. He demonstrated that the relationship between oil prices and economic
activity is not linear but asymmetric. According to this research, increases in oil prices have
a negative effect on economic growth, while decreases in oil prices have no significant effect
on economic growth. The conclusions of this study were developed further in subsequent
years [66,67].

The closer one moves to modern times, the more often studies appear in the literature
suggesting that the impact of oil prices on the economy is not as obvious as the economic
theory states. First of all, it was observed that there is no impediment to these two variables
remaining in upward trends at the same time, and that a possible negative impact may only
be for highly energy-intensive manufacturing industries [68]. The results of the research
carried out for the Polish economy in this paper are part of this trend. It is evident that
the relationship between fuel prices and economic activity is not a simple one. First of
all, a simultaneous upward trend in fuel prices and gross domestic production is possible.
One may therefore unequivocally say that low fuel prices are not a prerequisite for national
development. A country, even an oil importer, may develop under conditions of higher fuel
prices. On the other hand, lower fuel prices may be an element that promotes economic
growth. Fuel prices are an important cause of inflation, so the key question is not whether
fuel prices are a cause of economic growth, but whether inflation is a destabilizing factor
for economic growth. In general, it may be stated that the rate of technological progress is
nowadays on such a level that it largely offsets any adverse impacts of oil price increases.
Oil is still an important strategic commodity, but the world is now sufficiently developed
to counteract adverse oil price variations much more effectively than during the crisis of
the 1970s.
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5. Conclusions

Today, following the coronavirus pandemic, many countries are facing elevated in-
flation. On the one hand, this is the result of the loosening of monetary and fiscal policy
from period of the coronavirus pandemic. On the other hand, at the same time, there are
serious tensions in the world’s energy policy. Some countries, including Poland, have used
tax reliefs, such as a reduction of VAT on fuel. This is supposed to protect the economy
from over-inflation and an economic slowdown. This is also an expression of the belief that
lower fuel price growth dynamics will benefit the economy. The question arises as to the
effectiveness of such a course of action. It should be noted here that, first and foremost,
an excessive money supply after the pandemic must find its equilibrium with the level of
domestic production, so an overall price increase is inevitable. Fiscal programs designed to
curb price increases may slow down this process but also prolong it over time. Therefore,
this is a certain choice between higher inflation yet a quicker arrival at stabilization, or
lower inflation but a much longer period of arrival at stabilization.

Therefore, one may unequivocally state that:

e low fuel prices are not a prerequisite for a country’s development. A country, even
an oil importer, may develop under conditions of higher fuel prices;
panic over high fuel prices only further fuels the inflationary spiral;
fiscal policy should not be a short-term search for opportunities to slow down infla-
tionary processes but, above all, to take care of sufficiently rapid economic growth, as
well as the current and future condition of public finances.
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