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Abstract

Theoretical background: Agriculture is an input-intensive sector of the economy. The sector of means
of production in agriculture is one of the three basic components of the food economy. The prices of
agricultural inputs shape the operational costs of farms and significantly affect their income situation.
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Key agricultural inputs represent fertilizers, plant protection products, seeds, energy and labour force.
The COVID-19 pandemic has affected the functioning of food systems all over the world, including in
Poland. The agricultural sector in Poland faced several challenges, including the surge in prices of means
of production in agriculture.

Purpose of the article: The study aims to identify and assess changes in the prices of means of production
in agriculture and the impact of changes in these prices on the dynamics of selling prices of agricultural
products and the income situation of farms in Poland during the COVID-19 pandemic.

Research methods: The study employs various research methods, including critical literature analysis, the
descriptive approach, the comparative method, verbal logic, and descriptive statistical methods. Moreover,
we utilize a standardised questionnaire method utilising the CATI (computer-assisted telephone interview-
ing) technique, targeting 50 experts in the field of agricultural economics, to gather their perspectives on
the possibility of transferring the rise in agricultural production costs to the pricing of products sold during
the COVID-19 pandemic. The secondary data come from the Statistics Poland, the Agency for Restruc-
turing and Modernization of Agriculture (ARMA), and the National Bank of Poland (NBP). The research
period covers the years 2017-2021, with particular emphasis on the years 2020-2021, i.e. the period of
the COVID-19 pandemic.

Main findings: Research results show that only in 2020, the prices of goods purchased for current agri-
cultural production decreased. However, in 2021, the costs of materials and services and other costs in
agriculture, including wages, increased at a record pace. The demand-side causes of such cost increases
were increases in money supply and agricultural income. Supply-side causes were shaped by commodity
prices and wages. In Poland, the prices of goods and services purchased by farms were less variable than
the prices of goods sold. The data analysis did not reveal significant relationships regarding the dynamics of
the prices discussed. Such a conclusion is also confirmed by the results of a questionnaire survey directed
to experts in agricultural economics. The responses concerning the possibility of transferring the increase
in production costs to the prices of sold products during the pandemic years varied. In the years 2017-2021,
the income situation of Polish farms was variable. In 2020, increases in income from production factors,
operating surplus, and farmer’s income, and their decreases in 2021, were inversely correlated with changes
in production costs in agriculture.

Introduction

The COVID-19 pandemic has been a global challenge that demanded researchers,
policy makers, and governments address multiple dimensions which went far beyond
the implications of this pandemic for health and wellbeing (Lambert et al., 2020).
The outbreak of coronavirus disease 2019 (COVID-19) as of early 2020 has had
a massive impact on the economy worldwide (Baldwin & Tomiura, 2020; Czech et
al., 2021), and its consequences have been subject to continuing uncertainty (Baker
etal., 2020). The onset of the COVID-19 pandemic profoundly impacted worldwide
food security (Torero, 2020; Montanari et al., 2021). Hobbs (2020) notes that the
initial stage of the worldwide pandemic necessitated prompt adaptation within food
supply chains to cope with shocks on the demand side, such as impulsive purchasing
and alterations in food buying habits. Additionally, provisions were made to mitigate
potential shocks on the supply side, which could be triggered by possible workforce
scarcities and disruption in transportation and supply networks. The novel coronavi-
rus pandemic has substantially tested the resilience of food supply chains (Bochtis
et al., 2020). The supply chain disruptions affected food prices globally (Bairagi et
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al., 2022). Imposed lockdowns and restrictions on movement during the early stages
of the pandemic incited consumers into a frenzy of panic purchases and stockpiling,
which consequently resulted in a surge in demand for fundamental food and agri-
cultural commodities (Prentice et al., 2020). Sudden COVID-19 restrictions were
also a challenge for businesses, particularly family ones (Zajkowski & Zukowska,
2020). The novel coronavirus pandemic has adversely affected the value chain from
farm to for, i.e. from farmers to retailers (Sharma et al., 2020).

The study aims to identify and assess changes in the prices of means of production
in agriculture and the impact of changes in these prices on the dynamics of selling
prices of agricultural products and the income situation of farms in Poland during the
COVID-19 pandemic. The research period covers the years 2017-2021, with partic-
ular emphasis on the years 2020-2021, i.e. the period of the COVID-19 pandemic.

Our contribution is that, to the best of our knowledge, we are among the first in
Poland to scrutinize this topic, thus, laying a groundwork for further research in this
field. We initiated our exploration of this previously understudied issue in Poland
using a structured questionnaire method to gather insights from experts in agricultural
economics. Our study has the potential to inspire others to delve deeper into this vital
subject, building upon the preliminary insights we have provided.

The outline of our paper proceeds as follows. The next section presents literature
review. The posterior section shows the study’s aim, material description, and re-
search methods used. Then, we report the empirical findings and provide discussion.
The final section offers our conclusions.

Literature review

In general, agriculture is an input-intensive sector of the economy. Key means
of production in agriculture represent fertilizers, plant protection products, seeds,
fuel and labour force (Lamichhane & Reay-Jones, 2021; Banski & Mazur, 2021).
COVID-19-driven disruptions in the supply and availability of these inputs are likely
to result in reductions in agricultural production (Aromolaran & Muyanga, 2020).
Agricultural commodities’ prices exhibited resilience during the early stage of the
COVID-19 pandemic (Rubbaniy et al., 2022; Benton, 2020).

Fertilizers are critical for all agricultural practices. The fertilizer industry has
shown some resilience in the supply chain during the COVID-19 pandemic (Ilinova
et al., 2021). In fact, global fertilizer consumption has remained strong throughout
the pandemic (Baffes & Koh, 2022). However, since the COVID-19 outbreak, the
fertilizer industry has been significantly affected in many parts of the world by the
outset of the pandemic (Globe Newswire, 2022). Hohler and Lansink (2021), measur-
ing the impact of COVID-19 on stock prices and profits in the food supply chain in
first phase of the pandemic, find that manufacturers of fertilizers and agrochemicals
show particularly high volatilities in their stock prices. From the global perspective,
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at the early stage of the pandemic, prices of fertilizers were relatively resilient, then
in May 2020, declined by 8.5% in the consequence of production curtailments and
supply chain disruptions (World Bank, 2020). However, later global fertilizer prices
started increasing, and were at record levels in 2022 (USDA, 2022).

The use of high-quality seeds belongs to the most important elements in increas-
ing agricultural production in any farming system (Elias, 2018). The OECD (2020)
claimed that the novel coronavirus pandemic and the restrictions implemented by
governments to protect their societies might have the potential to restrict the pro-
duction, certification and international trade of seed with serious consequences for
farmers and the global food chain. Overall, the impact of COVID-19 on the prices
of seeds seems to be mixed. While there have been some challenges in producing
and importing seeds, disruptions to food supply have been minimal. However, the
countries most exposed to short-term food price inflation include those with ele-
vated imports as a share of domestic food supply and developing countries already
disproportionately at risk of food insecurity (Alliance for Science, 2020).

Energy security holds a pivotal role in safeguarding economic stability (Gomotka
& Kasprzak, 2022). Energy is a crucial component of agriculture, as it is required
for many activities such as land preparation, cultivation, irrigation, harvesting,
post-harvest processing, food production, storage, and transportation (Kaygusuz,
2011). The energy market is extremely vulnerable to the uncertainty caused by the
pandemic (Khan et al., 2022a). Khan et al. (2022b) observe that the outbreak of the
COVID-19 pandemic has resulted in a decrease in energy demand, leading to a de-
cline in energy prices. However, recovering demand in 2021 and 2022 has strained
fossil fuel markets for oil, gas, and coal, leading to skyrocketing prices (Gilbert et
al., 2021). The subsequent rise in global energy commodity prices was partly a re-
flection of a rebound in demand following the easing of lockdown measures after
the first wave of the pandemic (Kuik et al., 2022).

In response to the agricultural epidemic crisis, governments have implemented
a number of strategies to improve the prices of means of production in agricul-
ture. These include increasing subsidies to purchase unsold agricultural products
at a higher price than the market rate (Zhan & Chen, 2021). This strategy is in-
tended to enhance the resilience of the agricultural supply chain to the pandemic
and the resulting global market volatility (Mann, 2022). Governments prioritized
the functioning of essential sectors, including food production and distribution, to
ensure a stable supply of goods (Dell’ Ariccia et al., 2020). Other strategies include
providing incentives to farmers to adopt better production practices, and improving
agricultural supply chain management (Mao et al., 2023). Additionally, governments
have increased support to its citizens, which indirectly affects the agricultural sector
(Shadmi et al., 2020). This strategy is also intended to address the issue of rising
prices of oil-based inputs and other means of production in agriculture.

The COVID-19 pandemic has affected the functioning of food systems all over
the world, including in Poland (Dudek & Spiewak, 2022). The agricultural sector
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in Poland faced several challenges, including the surge in prices of energy and
agricultural inputs (European Commission, 2023). This has caused difficulties in
market access, delays in logistics and distribution, and subsequently, an increase
in food prices. Additionally, the pandemic has brought about both quantitative
and structural changes in the demand and supply of individual food industries in
Poland. For instance, there has been a decrease in demand for the baking industry,
whereas the fruit and vegetable and milling industries have witnessed an increase
in demand (Skawinska et al., 2021). The outbreak of the pandemic and its existence
has had a clear impact on Polish poultry market (Maples et al., 2020; Pawlows-
ka et al., 2022). However, Szajner (2020) claims that COVID-19 has had a rela-
tively small impact on the functioning of the primary agricultural product market
in Poland.

There is no specific information provided about the impact of the pandemic on
the prices of means of production in agriculture from a Polish perspective. This is
a gap in the literature and one that should be addressed. It is important to understand
these changes and the underlying impacts of the pandemic on the prices of agricul-
tural inputs in order to develop effective strategies for responding to future crises.

The income situation of agricultural households in Poland has been the subject of
numerous studies. Mikuta et al. (2022) indicate a substantial decline in agricultural
incomes in 2021. This was a consequence of the rapid increase in intermediate con-
sumption costs. Conversely, in the first year of the pandemic, both the incomes from
production factors and the earnings of agricultural service providers increased. This
was reflected in the agricultural added value, which, after a significant rise in 2020,
fell in the second year of the pandemic. Similarly, Kata and Leszczynska (2021)
observe that in 2020, despite the COVID-19 pandemic and its negative economic
impact, farmers’ incomes increased quite dynamically, rising by over 8% compared
to 2019 when adjusted for inflation. Meanwhile, Zegar (2022) analyses the change
in agricultural incomes over a longer period, namely in 2020 compared to 2010.
He points out that the income growth during this period favoured the sustainable
development of agricultural households in Poland. According to Mikuta et al. (2022),
the income situation in agriculture during the COVID-19 pandemic varied depend-
ing on the type of production. Helfenstein et al. (2022), based on farmer surveys in
Europe, find that specialized, intensive farms were more likely to perceive negative
impacts from COVID-19.

Research methods

The conducted study attempts to answer the research question of how the
COVID-19 pandemic influenced the changes in the prices of production means in
agriculture. Another crucial research question pertains to the impact of these price
alterations on the dynamics of agricultural product sales prices and the income
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situation of agricultural households in Poland. The study employs various research
methods, including critical literature analysis, the descriptive approach, the compar-

ative method, verbal logic, and descriptive statistical methods.

Moreover, we employ a standardised questionnaire method utilising the CATI
(computer-assisted telephone interviewing) technique, directed at 50 experts in the
field of agricultural economics. The interviews were conducted with the management
of 15 agricultural unions and organisations and 35 economic advisors from District
Agricultural Advisory Teams from all provinces in Poland. The questionnaire used in
the interviews addressed a range of issues related to agriculture in Poland during the
COVID-19 pandemic. One of the questions explored the possibility of transferring
the increase in agricultural production costs to the prices of products sold at that

time. The interviews were conducted in March 2023.

The secondary data used in the article mainly come from the Statistics Poland
(Central Statistical Office — GUS), the Agency for Restructuring and Modernization

of Agriculture — ARMA, and the National Bank of Poland — NBP.

The research period covers the years 2017-2021, with particular emphasis on

the years 2020-2021, i.e. the period of the COVID-19 pandemic.

Results

Prices of means of production in agriculture in Poland

The study of price changes in goods and services purchased by Polish farms
for 20172021 indicates that 2021, the second year of the COVID-19 pandemic’s
existence, was exceptional. The annual dynamics of the prices of goods purchased
for current agricultural production and for investment purposes were significantly
higher than in other years (Figure 1). Then, the prices of goods purchased for current
production increased by 11% and for investment purposes by 10.5%. This increase
was higher than the increase in prices of sold production of industry (7.9%). On the
other hand, in 2020, the prices of agricultural production means changed at a slower
pace than in previous years. This was caused by increased uncertainty due to the

onset of the pandemic.

The small scale of price changes in 2020 and their significant increase in 2021
are also evidenced by the annual dynamics of individual groups of means of pro-
duction in agriculture (Table 1). In 2021, the prices of all analysed groups increased.
The most considerable dynamics concerned fertilizer prices (21.5%). For example,
the price of ammonium nitrate increased by as much as 103.5% and amounted to
PLN 2,257.6 per ton. During this year, electricity, fuel, and lubricant prices also in-
creased significantly (17.2%). The price of diesel fuel increased by almost 20%. On
the other hand, the prices of plant protection products increased to the most minor

extent (2.8%).
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Figure 1. Price indices of goods and services purchased by farms and sold production of industry
in 2017-2021

Source: Authors’ own study based on (Statistics Poland, 2020b, 2020c, 2023b, 2023c¢) and unpublished data of Statistics
Poland.

Table 1. Dynamics and level of prices of selected means of production in agriculture in 2017-2021

Specification 2017 2018 | 2019 2020 2021
Price dynamics (%)
Fertilisers 98.2 100.5 106.8 97.5 121.5
Plant protection products 101.9 101.4 101.9 102.0 102.8
Animal feeding stuffs 100.7 102.5 103.8 101.4 110.1
Energy, fuel and lubricants 105.5 107.1 101.1 93.5 117.2
Agricultural machinery and tools 101.7 103.3 103.8 103.6 108.6
Price level (PLN)
Saletrzak (28%) (ton) 1,071.6 1,124.4 1,184.0 1,109.2 2,257.6
Roundup (litre) 37.5 38.4 38.9 37.9 42.1
Hard coal (ton) 842.4 906.9 921.3 912.5 1020.6
Diesel (litre) 4.49 4.95 5.08 4.52 5.42
90kW tractor (4WD) 225,342 227,321 238,837 249,663 269,166

Source: Authors’ own study based on (Statistics Poland, 2020a, 2022, 2023a; Zalewski, 2019, 2022).

The monetary policy of the National Bank of Poland from 2017 to 2019 was
conducted in favourable economic and social conditions. However, during the
COVID-19 pandemic, the NBP’s policy aligned with the general economic policy
of the Polish state. It aimed to mitigate the economic and social consequences of
the restrictions introduced due to the pandemic. The very lenient policy of the NBP
for most of the period 2020-2021 was characterised by a reduction of the reference
rate to 0.1%, a decrease of the reserve requirement rate to 0.5%, and large-scale
securities purchases.
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According to the theory of many schools of economic thought, an expansive
policy of the central bank results in rising prices, primarily of production goods
(Garrison, 2001). Monetary policy also impacts the market for means of production
in agriculture (Jedruchniewicz, 2013). The analysis of data from Figure 2 indicates
that the increase in the money supply in Poland during the pandemic indirectly
contributed to the increase in prices of agricultural production means. The dynamic
growth of the monetary aggregates M1 and M3 in 2020 was an important reason
for the significant increase in prices of purchased goods and services for current
agricultural production (11%).
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Figure 2. Prices indices of: goods and services purchased by farms, money supply and farm income

Source: Authors’ own study based on (Statistics Poland, 2020b, 2023b; NBP, 2023) and unpublished data of Statistics
Poland.

Income in agriculture significantly influences the level of purchases and prices
of production inputs. In 2017-2019, the analysed income and prices fluctuated mod-
erately (Figure 2). The dynamics of nominal gross disposable income in individual
farms averaged 6.0% per annum, while the prices of goods purchased for ongoing
agricultural production were 2.8% per annum. The income situation in agriculture
significantly changed in 2020. Then, incomes increased by 16.0%, and the prices of
production inputs fell by 0.2%. However, these prices dynamically increased a year
later. It indicates that income growth, like the supply of money, indirectly influenced
the rise in prices of goods and services purchased by farmers for ongoing production.
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Figure 3. Prices indices of: goods and services purchased by farms, money supply and farm income

Source: Authors’ own study based on (Statistics Poland, 2020b, 2023b; NBP, 2023) and unpublished data of Statistics Poland.

Changes in the prices of production inputs in agriculture are also influenced by
changes in their production costs. The main costs include wages and prices of raw
materials and energy. In 2017-2019, the dynamics of wages in industrial processing
and the “Manufacture of machinery and equipment” sector were moderate and stable.
The prices of metals and supply and energy-related goods were considerably more
variable. In the first year of the COVID-19 pandemic, wage growth slowed.

Meanwhile, the prices of metals, supply goods, and energy-related goods fell.
However, in the second year of the pandemic, all costs increased. Notably, the prices
of metals (27.6%) and energy-related goods (18.6%) rose significantly. Unlike the
demand causes, the impact of production cost changes did not show significant delays
compared to changes in the prices of goods and services purchased for agricultural
production. The situation in the years 2020-2021 illustrates this exceptionally well.
In 2020, a significant part of the costs fell, which affected the decrease in prices of
agricultural production inputs in that year. However, in 2021, the dynamic increase
in all costs resulted in a significant increase in the prices of production inputs.

Prices of means of production in agriculture and sale prices of agricultural products

Between 2017 and 2021, the annual dynamics of prices for goods and services
purchased for the current agricultural production and for investment purposes in farms
generally showed an upward trend. The rise in these prices accelerated in 2021. On
the other hand, the annual dynamics of prices of products sold by farms were char-
acterized by high variability (Figure 4). Years of strong growth (2017, 2019, 2021)
were interspersed with years of declining prices (2018, 2020). The reasons for such
price behaviour of goods sold by farmers were cyclical fluctuations in agriculture and
the COVID-19 pandemic (Jedruchniewicz, 2020; Hamulczuk & Skrzypczyk, 2022).
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Source: Authors’ own study based on (Statistics Poland, 2020b, 2023b) and unpublished data of Statistics Poland.

In Poland, the prices of goods and services purchased by farms were signifi-
cantly less volatile than the prices of goods sold. Analysing the data from Figure 4,
it is difficult to see a relationship regarding the dynamics of the discussed prices. It
seems that the prices of products sold by farmers depend more on macroeconomic
factors, including the economic situation, than the prices of goods purchased. One
should also always remember about the weather conditions, which agriculture is
strictly subject to, as a significant factor differentiating the dynamics of these prices.
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Figure 5. Price gap in Polish agriculture in 2017-2021

Source: Authors’ own study based on data of Statistics Poland.
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Changes in the prices of sold agricultural products and the prices of goods and
services purchased by farmers are represented by the price gap. In Polish agriculture,
favourable relations of the dynamics of prices of sold agricultural products and the
dynamics of prices of goods and services purchased by farmers, as well as the dy-
namics of prices of goods and services purchased for current agricultural production
and investment purposes, occurred in 2017,2019, and 2021. The improvement in the
price situation in the last year is particularly interesting, despite the high increase in
the prices of purchased means of production in agriculture. In 2018 and the first year
of the COVID-19 pandemic, the price relations were unfavourable (Figure 5). Then,
the price gap was shaped below 100. Such price gap values worsened the economic
situation of Polish farms.

The state, striving to improve the economic situation of agriculture, has taken
a number of actions to limit the increase in agricultural production costs or the ef-
fects of this increase. In Poland, the main actions include: financial support for the
purchase of agricultural machinery and equipment, refund of excise duty for fuel for
agricultural production, subsidies for mineral fertilizers, subsidies for seed material,
and limiting the increase in electricity prices. For example, in 2021, the excise tax
refund limits were PLN 100 per 1 ha of agricultural land and PLN 30 for each large
conversion unit (DJP) of cattle. On the other hand, subsidies for fertilizers purchased
by farmers from September 1, 2021 to May 15, 2022, could not exceed PLN 500
per 1 ha of agricultural crops and PLN 250 per 1 ha of meadows and pastures and
grasses on arable land (ARMA, 2023).
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Figure 6. Assessment of the possibility of transferring the increase in prices of means of production
in agriculture to the prices of agricultural products sold in the first and second year of the
COVID-19 pandemic (%)

Source: Authors’ own study.

Producers attempt to pass on the increase in production costs to the prices of
the goods and services they sell. The results of a conducted questionnaire survey
directed at experts in agricultural economics are varied (Figure 6). Only 28% of
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experts indicated that in the first year of the COVID-19 pandemic, Polish farms
had the ability to transfer with surplus or fully the increase in prices of agricultural
production means to the prices of sold products. The majority of responses (38%)
suggested that a small part of this price increase was passed on. However, in 2021,
the ability to transfer the price increase with surplus or fully was mentioned by 26%
of experts. In the year mentioned above, the most common answer (34%) was the
ability to pass on a significant part of the production cost increase. In general, this
study confirms the occurrence of variable price relations in Polish agriculture during
the COVID-19 pandemic.

Agricultural production costs and farm income

From 2017 to 2021, the cost of agricultural production in Poland saw an annual
increase. The only exception was a 0.2% drop in the prices of goods purchased for
current agricultural production in 2020, resulting from the uncertainty caused by
the COVID-19 pandemic. In contrast, 2021 saw a dynamic increase in all analysed
production costs (Figure 7). The smallest increase was in costs associated with current
production, i.e. materials and services (11%). The most significant increases were in
the costs of employing agricultural workers (24.1%) and lease costs (19.1%). Lease
costs had been rising significantly throughout the entire analysed period due to the
high demand for agricultural land in Poland and its limited supply.
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Figure 7. Price indices of goods and services purchased by farms and other production costs in agriculture

Source: Authors’ own study based on (Statistics Poland, 2020a, 2023a; Eurostat, 2023).

Nearly throughout the entire study period, global agricultural production at cur-
rent prices demonstrated annual increases. Only the production value decreased in
2018, resulting from the demanding market and macroeconomic conditions (Mikuta
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etal., 2022). However, the income situation of Polish farms was more varied. It was
at its best in the first year of the pandemic (Table 2). During that period, income from
production factors, operating surplus, and farmer’s income all reached their highest
values. This was primarily due to the faster growth of global production compared
to intermediate consumption. In contrast, the income situation in agriculture was

significantly worse in 2021.

Table 2. Dynamics and level of prices of selected means of production in agriculture in 2017-2021

Specification 2017 2018 2019 2020 2021
Global agricultural production 105,407 104,336 111,358 117,321 127,460
Intermediate consumption 63,185 66,748 69,917 71,533 82,189
Gross value added 42,221 37,588 41,441 45,788 45,271
Income from production factors 49,161 46,940 50,982 53,833 52,036
Operating surplus 41,471 39,762 43,234 45,993 42,307
Farmer’s income 39,952 38,177 41,594 44,678 40,928

Source: Authors’ own study based on (Eurostat, 2023).

Farm income is derived from changes in the value of sold production, subsidies,
and production costs. Analysis of the data from Figure 8 indicates an inverse rela-
tionship between changes in production costs and income generated in agriculture
during the COVID-19 pandemic years. In 2020, farmers’ incomes rose considerably.
Farmer’s income increased the most (10.7%). This resulted from a significant increase
in production and state aid in relation to the pandemic, but primarily due to a drop in
the prices of goods purchased for current agricultural production and slight increases

in other agricultural production costs.
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Source: Authors’ own study based on (Statistics Poland, 2020a, 2023a; Eurostat, 2023).
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In 2021, despite an even more significant increase in global agricultural produc-
tion at current prices (8.6%) than the previous year, the income situation in agriculture
was utterly reversed. Farmer’s income fell the most (8.4%). The sharp increase in
production costs led to a drop-in income. All cost categories increased. The purchase
prices for materials and services, and the employment costs in agriculture, which
grew at the fastest pace, rose.

Discussions

Our results correspond to Dudek and Spiewak (2022) who showed that the
COVID-19 pandemic has affected the functioning of food systems in Poland. We
confirm the findings of Mikuta et al. (2022) who observed that the novel coronavirus
pandemic era witnessed significant fluctuations in agricultural income. Unpropitious
alterations in prices in 2021, driven by a substantial escalation in costs, led to an
initial increase in agricultural earnings during the pandemic’s first year. However,
throughout the second year of COVID-19, the income scenario drastically worsened.
Adverse agricultural conditions primarily associated with an uptick in loan costs and
the prices of production inputs could notably influence the food security status of the
Polish populace. The results analysing changes in prices of means of production in
agriculture in Poland are in line with the Hohler and Lansink (2021), Gilbert et al.
(2021), Sridhar et al. (2023), and Charlton and Castillo (2021).

As it was mentioned in the “Literature review” section, we observe that scientific
literature lacks precise details regarding the influence of the pandemic on the costs of
agricultural inputs from the standpoint of Poland. This presents an unexplored area
in the current research which necessitates attention. Gaining insights into these alter-
ations and the fundamental effects of the pandemic on the prices of agricultural inputs
is crucial for the construction of efficacious strategies to tackle future adversities.

It is worth indicating that the COVID-19 predicament has induced a reassessment
of the functioning of agriculture, particularly agricultural systems, in terms of their
robustness in the face of any potential negative external shocks, including pandemics
(Meuwissen et al., 2021).

Conclusions

The sector of means of production in agriculture is one of the three basic com-
ponents of the food economy. The prices of agricultural inputs shape the operational
costs of farms and significantly affect their income situation. The analysis carried
out indicates that the years 2017-2021, the time of the COVID-19 pandemic, were
an exceptional period. Only in 2020, did the prices of goods purchased for current
agricultural production decrease. However, in 2021, the costs of materials and ser-
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vices and other costs in agriculture, including wages, increased at a record pace.
The demand-side causes of such cost increases were increases in money supply and
agricultural income. The supply-side causes were shaped by commodity prices and
wages. The increase in money supply and income affected the increase in prices of
goods and services purchased by farmers for current production with a one-year

delay. Meanwhile, the impact of production cost changes showed no delay.

In Poland, the prices of goods and services purchased by farms were less variable
than the prices of goods sold. The data analysis did not reveal significant relationships
regarding the dynamics of the prices discussed. Such a conclusion is also confirmed
by the results of a questionnaire survey directed to experts in agricultural economics.
The responses concerning the possibility of transferring the increase in production

costs to the prices of sold products during the pandemic years varied.

In the years 2017-2021, the income situation of Polish farms was variable. The
individual years of the COVID-19 pandemic were completely different in this re-
spect. A significant cause of this were changes in the prices of means of production
in agriculture and other costs. In 2020, increases in income from production factors,
operating surplus, and farmer’s income, and their decreases in 2021 were inversely

correlated with changes in production costs in agriculture.

The conducted research encountered certain limitations, which are invariably
present in scientific studies. The predominant constraint was the availability of more
detailed data from the COVID-19 pandemic period related to the issue analysed.
The limited ability to compare the results with the outcomes of other studies due to
the scant number of studies pertaining to Poland was another limitation. Acquiring
such data would facilitate further research in this area, steering towards analyses

concerning individual sectors in Polish agriculture.

References

Alliance for Science. (2020). COVID-19 disrupts Africa s seed supply, threatening food security. Retrieved
from https://allianceforscience.org/blog/2020/06/covid-19-disrupts-africas-seed-supply-threatening-

food-security/

ARMA. (2023). Sprawozdania z dziatalnosci Agencji Restrukturyzacji i Modernizacji Rolnictwa za 2022
rok. Warszawa. Retrieved from https://www.gov.pl/web/arimr/sprawozdania-z-dzialalnosci-agenc-

ji-restrukturyzacji-i-modernizacji-rolnictwa

Aromolaran, A.B., & Muyanga, M. (2020). Impact of COVID-19 on agriculture, food systems and rural

livelihoods in Nigeria. Future Agricultures Consortium. doi:10.19088/APRA.2020.005

Baffes, J., & Koh, W.C. (2022). Fertilizer prices expected to remain higher for longer. World Bank Blog, 11.
Retrieved from https://blogs.worldbank.org/opendata/fertilizer-prices-expected-remain-higher-longer

Bairagi, S., Mishra, A K., & Mottaleb, K.A. (2022). Impacts of the COVID-19 pandemic on food prices:
Evidence from storable and perishable commodities in India. PLoS One, 17(3), €0264355.

doi:10.1371/journal.pone.0264355

Baker, S.R., Bloom, N., Davis, S.J., & Terry, S.J. (2020). COVID-induced economic uncertainty. No.

w26983. National Bureau of Economic Research working paper. doi:10.3386/w26983



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 04/02/2026 00:09:06

154 ANDRZEJ JEDRUCHNIEWICZ, MICHAL WIELECHOWSKI

Baldwin, R., & Tomiura, E. (2020). Thinking ahead about the trade impact of COVID-19. In R. Baldwin
& B. Weder di Mauro (Eds.), Economics in the Time of COVID-19 (pp. 59—71). London: Centre for

Economic Policy Research.

Banski, J., & Mazur, M. (2021). Means of Production in Agriculture: Farm Machinery. In Transformation
of Agricultural Sector in the Central and Eastern Europe after 1989 (pp. 119-128). Cham: Springer

International Publishing. dei:10.1007/978-3-030-73766-5_9

Benton, T.G. (2020). COVID-19 and disruptions to food systems. Agriculture and Human Values, 37,

577-578. d0i:10.1007/s10460-020-10081-1

Bochtis, D., Benos, L., Lampridi, M., Marinoudi, V., Pearson, S., & Serensen, C.G. (2020). Agricultural

workforce crisis in light of the COVID-19 pandemic. Sustainability, 12(19), 8212.
doi:10.3390/su12198212

Charlton, D., & Castillo, M. (2021). Potential impacts of a pandemic on the US farm labor market. Applied

Economic Perspectives and Policy, 43(1), 39-57. doi:10.1002/aepp.13105

Czech, K., Wielechowski, M., Kotyza, P., BeneSova, 1., & Laputkova, A. (2020). Shaking stability:
COVID-19 impact on the Visegrad Group countries’ financial markets. Sustainability, 12(15), 6282.

d0i:10.3390/su12156282

Dell’ Ariccia, G., Mauro, P., Spilimbergo, A., & Zettelmeyer, J. (2020). Economic policies for the COVID-19
war. IMF Blog, 1. Retrieved from https://www.imf.org/en/Blogs/Articles/2020/04/01/blog040120-

economic-policies-for-the-covid-19-war

Dudek, M., & Spiewak, R. (2022). Effects of the COVID-19 pandemic on sustainable food systems: Lessons

learned for public policies? The case of Poland. Agriculture, 12(1), 61.
doi:10.3390/agriculture12010061

Elias, S.G. (2018). The importance of using high quality seeds in agriculture systems. Agricultural Research
& Technology: Open Access Journal, 15(4), 1-2. doi:10.19080/ARTOAJ.2018.15.555961
European Commission. (2023). €430 million of EU funds to support the EU agricultural sector. Retrieved

from https://ec.europa.eu/commission/presscorner/detail/en/IP_23 3189

Eurostat. (2023). Economic accounts for agriculture — values at current prices. Retrieved from https://ec.eu-
ropa.cu/eurostat/databrowser/view/AACT EAAO01/default/table?lang=en&category=agr.aact.aact_eaa
Garrison R.W. (2001). Time and Money. The Macroeconomics of Capital Structure. London — New York:

Routledge.

Gilbert, A., Bazilian, M.D., & Gross, S. (2021). The emerging global natural gas market and the energy

crisis of 2021-2022. Brookings, report. December.

Globe Newswire. (2022). Fertilizers Market — Growth, Trends, COVID-19 Impact, and Forecasts (2022—
2027). Retrieved from https://www.globenewswire.com/news-release/2022/06/08/2459109/0/en/Fer-

tilizers-Market-Growth-Trends-COVID-19-Impact-and-Forecasts-2022-2027.html

Gomotka, K., & Kasprzak, P. (2022). Energy security of Polish consumers in 2004-2021. Annales Universi-
tatis Mariae Curie-Sktodowska, sectio H— Oeconomia, 56(2), 21-39. doi:10.17951/h.2022.56.2.21-39
Hamulczuk, M., & Skrzypczyk, M. (2022). European Union agri-food prices during COVID-19 and their
selected determinants. Problems of Agricultural Economics, 371(2),5-27. doi:10.30858/zer/147950
Helfenstein, J., Biirgi, M., Debonne, N., Dimopoulos, T., Diogo, V., Dramstad, W., ... & Herzog, F. (2022).
Farmer surveys in Europe suggest that specialized, intensive farms were more likely to perceive neg-

ative impacts from COVID-19. Agronomy for Sustainable Development, 42(5), 84.
doi:10.1007/s13593-022-00820-5

Hobbs, J.E. (2020). Food supply chains during the COVID-19 pandemic. Canadian Journal of Agricultural
Economics / Revue canadienne d’agroeconomie, 68(2), 171-176. doi:10.1111/cjag.12237
Hohler, J., & Lansink, A.O. (2021). Measuring the impact of COVID-19 on stock prices and profits in the

food supply chain. Agribusiness, 37(1), 171-186. doi:10.1002/agr.21678

Ilinova, A., Dmitrieva, D., & Kraslawski, A. (2021). Influence of COVID-19 pandemic on fertilizer com-

panies: The role of competitive advantages. Resources Policy, 71, 102019.
doi:10.1016/j.resourpol.2021.102019



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 04/02/2026 00:09:06

PRICES OF MEANS OF PRODUCTION IN AGRICULTURE AND AGRICULTURAL PRICES AND INCOME... 155

Jedruchniewicz A. (2013). Changes in the manufacture of agricultural means of production in light of the
Austrian School theory. Roczniki Ekonomii Rolnictwa i Rozwoju Obszaréw Wiejskich, 100(4), 62—73.
Jedruchniewicz A. (2020). Business cycle in agriculture in Poland. German Journal of Agricultural Eco-

nomics, 69(3), 219-230. doi:10.22004/ag.econ.334284

Kata, R., & Leszczynska, M. (2021). Stability and social sustainability of farm household income in Poland

in 2003-2020. Agriculture, 11(12), 1296. doi:10.3390/agriculture11121296

Kaygusuz, K. (2011). Energy services and energy poverty for sustainable rural development. Renewable

and Sustainable Energy Reviews, 15(2), 936-947. doi:10.1016/j.rser.2010.11.003

Khan, K., Su, C.W., & Zhu, M.N. (2022a). Examining the behaviour of energy prices to COVID-19 un-
certainty: A quantile on quantile approach. Energy, 239, 122430. doi:10.1016/j.energy.2021.122430
Khan, K., Su, C.W., Khurshid, A., & Umar, M. (2022b). COVID-19 impact on multifractality of energy
prices: Asymmetric multifractality analysis. Energy, 256, 124607. doi:10.1016/j.energy.2022.124607
Kuik, F., Adolfsen, J.F., Meyler, A., & Lis, E. (2022). Energy price developments in and out of the COVID-19
pandemic — from commodity prices to consumer prices. Economic Bulletin Articles, 4. European

Central Bank.

Lambert, H., Gupte, J., Fletcher, H., Hammond, L., Lowe, N., Pelling, M., ... & Shanks, K. (2020).
COVID-19 as a global challenge: Towards an inclusive and sustainable future. The Lancet Planetary

Health, 4(8), e312—e314. doi:10.1016/S2542-5196(20)30168-6

Lamichhane, J.R., & Reay-Jones, F.P. (2021). Impacts of COVID-19 on global plant health and crop
protection and the resulting effect on global food security and safety. Crop Protection, 139, 105383.

doi:10.1016/j.cropro.2020.105383

Mann, A. (2022). The empty food bowl: Discourse disconnection of Australian agriculture. In Agriculture,
Environment and Development: International Perspectives on Water, Land and Politics (pp. 159-180).

Cham: Springer International Publishing. doi:10.1007/978-3-031-10264-6

Mao, L., Song, J., Xu, S., & Yu, D. (2023). Impact of digital platform organization on reducing green pro-
duction risk to tackle COVID-19: Evidence from farmers in Jiangsu China. Agriculture, 13(1), 188.

d0i:10.3390/agriculture13010188

Maples, J.G., Thompson, J.M., Anderson, J.D., & Anderson, D.P. (2021). Estimating Covid-19 impacts on

the broiler industry. Applied Economic Perspectives and Policy, 43(1), 315-328.
doi:10.1002/aepp.13089

Meuwissen, M.P., Feindt, P.H., Slijper, T., Spiegel, A., Finger, R., de Mey, Y., ... & Reidsma, P. (2021).
Impact of Covid-19 on farming systems in Europe through the lens of resilience thinking. Agricultural

Systems, 191, 103152. doi:10.1016/j.agsy.2021.103152

Mikuta, A., Masniak, J., & Gruziel, K. (2022). The economic and production-related situation of Polish
agriculture over the period from 2015-2021. Annals of the Polish Association of Agricultural and

Agribusiness Economists, 24(4), 143—154. doi:10.5604/01.3001.0016.0642

Montanari, F., Ferreira, 1., Lofstrom, F., Varallo, C., Volpe, S., Smith, E., ... & Albuquerque, J.D. (2021).
Preliminary Impacts of the COVID-19 Pandemic on European Agriculture: A Sector-Based Analysis
of Food Systems and Market Resilience: Study Requested by the AGRI Committee. European Union.

NBP. (2023). Interest rates. Retrieved from https://nbp.pl/en/monetary-policy/mpc-decisions/interest-rates/

OECD. (2020). Policy responses to COVID-19 in the seed sector. Retrieved from https://www.oecd.org/

coronavirus/policy-responses/policy-responses-to-covid-19-in-the-seed-sector-1€9291db/

Pawlowska, J., Borecka, A., & Sowula-Skrzynska, E. (2022). Effect of COVID-19 on poultry production
in Poland. World's Poultry Science Journal, 78(3), 823-833. doi:10.1080/00439339.2022.2054751
Prentice, C., Chen, J., & Stantic, B. (2020). Timed intervention in COVID-19 and panic buying. Journal

of Retailing and Consumer Services, 57, 102203. doi:10.1016/j.jretconser.2020.102203

Rubbaniy, G., Khalid, A.A., Syriopoulos, K., & Samitas, A. (2022). Safe-haven properties of soft commod-

ities during times of COVID-19. Journal of Commodity Markets, 27, 100223.
doi:10.1016/j.jcomm.2021.100223



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 04/02/2026 00:09:06

156 ANDRZEJ JEDRUCHNIEWICZ, MICHAL WIELECHOWSKI

Shadmi, E., Chen, Y., Dourado, 1., Faran-Perach, 1., Furler, J., Hangoma, P., ... & Willems, S. (2020). Health
equity and COVID-19: Global perspectives. International Journal for Equity in Health, 19(1), 1-16.

doi:10.1186/s12939-020-01218-z

Sharma, H.B., Vanapalli, K.R., Cheela, V.S., Ranjan, V.P., Jaglan, A.K., Dubey, B., ... & Bhattacharya, J.
(2020). Challenges, opportunities, and innovations for effective solid waste management during and

post COVID-19 pandemic. Resources, Conservation and Recycling, 162, 105052.
doi:10.1016/j.resconrec.2020.105052

Skawinska, E., Zalewski, R.I., Wyrwa, J., & Slusarz, B. (2021). Implementation of food retail functions
in Poland in the sars-cov-2 pandemic. Agronomy, 11(10), 1962. doi:10.3390/agronomy11101962

Sridhar, A., Balakrishnan, A., Jacob, M.M., Sillanpaé, M., & Dayanandan, N. (2023). Global impact of
COVID-19 on agriculture: Role of sustainable agriculture and digital farming. Environmental Science

and Pollution Research, 30(15), 42509—42525. d0i:10.1007/s11356-022-19358-w
Statistics Poland. (2020a). Statistical Yearbook of Agriculture 2019. Warsaw: Statistics Poland.

Statistics Poland. (2020b). Statistical Yearbook of Industry — Poland 2019. Warsaw: Statistics Poland.
Statistics Poland. (2020c¢). Statistical Yearbook of the Republic of Poland 2019. Warsaw: Statistics Poland.

Statistics Poland. (2022). Prices in the national economy in 2021. Warsaw: Statistics Poland.
Statistics Poland. (2023a). Statistical Yearbook of Agriculture 2022. Warsaw: Statistics Poland.

Statistics Poland. (2023b). Statistical Yearbook of Industry — Poland 2022. Warsaw: Statistics Poland.
Statistics Poland. (2023c¢). Statistical Yearbook of the Republic of Poland 2022. Warsaw: Statistics Poland.
Szajner, P. (2020). Wplyw pandemii COVID-19 na sytuacje¢ na rynkach rolnych w Polsce. Ubezpieczenia

w Rolnictwie — Materialy i Studia, 1(73), 73—115. doi:10.48058/urms/73.2020.2

Torero, M. (2020). Without food, there can be no exit from the pandemic. Nature, 580(7805), 588—589.

doi:10.1038/d41586-020-01181-3

USDA. (2022). Impacts and Repercussions of Price Increases on the Global Fertilizer Market. Retrieved
from https://www.fas.usda.gov/data/impacts-and-repercussions-price-increases-global-fertilizer-mar-

ket

World Bank. (2020). Mixed results for fertilizers amid COVID-19 panic. Retrieved from https://blogs.

worldbank.org/opendata/mixed-results-fertilizers-amid-covid-19-panic

Zajkowski, R., & Zukowska, B. (2020). Family businesses during the COVID-19 crisis — evidence from
Poland. Annales Universitatis Mariae Curie-Sklodowska, sectio H— Oeconomia, 54(3), 101-116.

doi:10.17951/h.2020.54.3.101-116

Zalewski, A. (Ed.). (2019). Rynek srodkow produkcji dla rolnictwa. Stan i perspektywy, 46. Warszawa:
IERIGZ-PIB. Retrieved from http://www.ierigz.waw.pl/publikacje/analizy-rynkowe/rynek-srod-

kow-produkcji-dla-rolnictwa

Zalewski, A. (Ed.). (2022). Rynek srodkow produkcji dla rolnictwa. Stan i perspektywy, 49. Warszawa:
IERiGZ-PIB. Retrieved from http://www.ierigz.waw.pl/publikacje/analizy-rynkowe/rynek-srod-

kow-produkcji-dla-rolnictwa

Zegar, J.S. (2022). Zrownowazenie rolnictwa w §wietle wynikéw powszechnych spisow rolnych z lat 2010

12020. Wiadomosci Statystyczne. The Polish Statistician, 67(06), 52—64.

Zhan, Y., & Chen, K.Z. (2021). Building resilient food system amidst COVID-19: Responses and lessons

from China. Agricultural Systems, 190, 103102. doi:10.1016/j.agsy.2021.103102


http://www.tcpdf.org

