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Abstract. The paper aims to recognize the mechanism by which production-linked 
payments stimulate the inputs of production factors in agriculture and the mechanism 
for transforming subsidies into remuneration for production factors. The study is theo-
retical, and the research methods used are economic modeling and marginalist analy-
sis. It was demonstrated that production-linked payments change the allocation of 
resources compared to the allocation that results from the market mechanism, as well 
as influence the amount and structure of remuneration for production factors in agri-
culture. A decomposition of the remuneration of production factors was performed. 
This comprehensive approach to evaluating the impact of these payments, taking into 
account the side effects of using this instrument, represents a contribution to the litera-
ture. The proposed model can be applied to support the design of agricultural policy 
instruments, policymaking decisions concerning the selection of tools for achieving 
established objectives, and academic education in agricultural economics.

Keywords:	 agricultural subsidization coefficient, capitalization of direct payments, 
conversion rate of payments into land rent, financial support for agricul-
ture, production-linked payments.
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1. INTRODUCTION

With the implementation of the 2003 reform of the Common Agricultur-
al Policy (CAP) (the so-called Fischler reform), which envisaged the gradual 
decoupling of direct payments from production (Pirzio-Biroli, 2008; Swin-
nen, 2010), production-linked payments played an increasingly minor role. 
They became a kind of remnant in the structure of reformed instruments. 
Gradually, they were converted into so-called historical payments (Frascarel-
li, 2020), i.e., payments linked not to the current production volume but to 
the volume from a reference period earlier than the year of applying for the 
payment. After the transition period, they were to cease entirely, and the 
funds previously paid under production-linked payments were to be added to 
the budget for decoupled payments.
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If a broad definition of production-linked payments 
is adopted, their gradual disappearance was interrupted 
in 2010, when the so-called special support was intro-
duced (Council of the European Union, 2009). The 
amount of financial assistance granted to a farmer under 
this instrument depended on the area of a given crop 
in the farm (for crop production sectors) and the num-
ber of animals of a given species (for livestock produc-
tion sectors). Similarly, under the CAP reform that came 
into effect in 2015, European Union (EU) Member States 
were allowed to allocate part of the available funds to 
finance payments described as voluntary coupled sup-
port (Sadłowski, 2018a). The general rules for granting 
these payments were the same as those established for 
the aforementioned special support (Tangermann, 2011). 
Their use was optional for EU Member States and simul-
taneously subject to various restrictions, including a cap 
on funding level (Potori et al., 2013). The maximum 
allowable level of funding was expressed as a percentage 
of the so-called national ceiling, i.e., the amount allo-
cated to a given EU Member State for direct payments 
(Sadłowski, 2018b). These instruments were intended to 
support farmers’ incomes in selected agricultural pro-
duction sectors. The choice of specific sectors to be sup-
ported could be driven by recognizing their particular 
social sensitivity, environmental importance, or suscep-
tibility to economic crises (Anania and D’Andrea, 2015; 
Hristov et al., 2020). However, neither the so-called spe-
cial support nor the so-called voluntary coupled support 
constituted production-linked payments in the strict 
sense, understood as payments granted to beneficiaries 
in amounts proportional to the volume of agricultural 
products sold. Similar solutions were provided for the 
next programming period (Sadłowski, 2019; Pilvere et 
al., 2022).

The issue of returning to strictly production-linked 
direct payments or using such instruments under 
extraordinary measures (financed either from the EU 
budget or from the national budgets of EU Member 
States) is raised by the agricultural self-government in 
discussions on subsequent CAP reforms, as well as in 
cases of extraordinary circumstances that have a strong 
negative impact on farmers’ incomes. A current example 
of such circumstances is the increased influx of Ukrain-
ian agricultural products, mainly cereals and oil seeds, 
into the EU market following the temporary liberali-
zation of trade relations between the EU and Ukraine 
(Mulyk and Mulyk, 2022; Hamulczuk et al., 2023; 
Beluhova-Uzunova et al., 2024). However, the decision-
making freedom regarding the use of production-linked 
payments is limited by the international commitments 
made by the EU under agreements concluded within the 

framework of the World Trade Organization (Matthews, 
2018; Nedumpara et al., 2022).

This study aims to identify (i) the mechanism by 
which strictly production-linked payments stimulate 
the inputs of production factors in agriculture, and (ii) 
the mechanism by which subsidies granted in the form 
of strictly production-linked payments are transformed 
into remuneration for production factors.

A research gap has been identified in the existing 
literature, particularly in the analysis of the distribution 
sphere. Previous studies have primarily focused on the 
impact of financial support on production volume (e.g., 
Howley et al., 2009) or the overall efficiency of the agri-
cultural sector (e.g., Lankoski and Thiem, 2020). The 
model presented in this article provides a detailed analy-
sis of the impact of production-linked payments not only 
on the production sphere but also on the size and struc-
ture of remuneration for production factors (what falls 
within the scope of the distribution sphere (see Blaug, 
1992)) while taking into account the side effect of this 
instrument – namely, the “capture” of support by land-
owners. This study therefore proposes a comprehensive 
approach, uniquely employing Ricardo’s theory of land 
rent, to explain the mechanism by which payments are 
transformed into the remuneration of production fac-
tors. This connection of land rent theory with subsidies 
has not been done before in theoretical research. Fur-
thermore, it should be noted that the existing literature 
predominantly adopts a macroeconomic perspective, 
whereas the proposed model considers the specificity of 
optimization decisions made at the farm level under sub-
sidy conditions. The focus on general analyses and the 
scantiness of research from a microeconomic perspective 
may result in insufficient recognition and understanding 
of complex economic mechanisms, limiting the ability 
to draw accurate, comprehensive conclusions (compare 
Stiglitz, 2018). The proposed model addresses this gap 
in the literature and lays the foundation for more pre-
cise and multifaceted analyses of agricultural policy in 
response to current challenges in the sector. By propos-
ing analytical tools for quantifying the effects of produc-
tion-linked payments, this study also contributes to the 
standardization of terminology and the development of 
methodology in this field.

It should be noted that – according to the current 
terminology of EU regulations – so-called coupled pay-
ments are a type of financial support that is proportional 
to the area of a given type of crop (in the case of plant 
production sectors) or the number of animals of a given 
species (in the case of animal production sectors), and 
the definition commonly accepted implicitly in scientif-
ic studies is identical to the nomenclature of legal acts. 
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The subject of relatively numerous studies, the results of 
which have been reported in the scientific literature, are 
almost exclusively coupled payments in the sense of the 
current legal provisions and not production-linked pay-
ments in the strict sense of the word, which require fur-
ther exploration.

The article consists of an introduction, a litera-
ture review, a methodology section, results, discussion, 
and conclusions. The “Results” presents a model of how 
production-linked payments affect land use and factor 
remuneration in agriculture. The “Discussion” highlights 
the model’s advantages and limitations, followed by con-
cluding remarks.

2. LITERATURE REVIEW

The practice of using production-linked payments 
under the CAP has revealed numerous shortcomings of 
this instrument (Beard and Swinbank, 2001). Their main 
disadvantage, compared to alternative forms of financial 
assistance to farmers, is considered to be their stimulat-
ing effect on the volume of production in the supported 
sectors, resulting in the creation (or widening) of a dis-
crepancy between the volume and structure of agri-
cultural production and the volume and structure of 
demand for agricultural products (Howley et al., 2009; 
OECD, 2020).

By rewarding production intensification, produc-
tion-linked payments intensify the negative effects of 
agricultural activities on the natural environment (Don-
ald et al., 2002; Henderson and Lankoski, 2019). The 
environmental damage indirectly caused by this form of 
support is particularly acute in farming systems where 
input use was already high at the starting point (Lanko-
ski and Thiem, 2020). 

Production-linked payments are susceptible to “cap-
ture” by next links of agribusiness or by agricultural 
landowners, which, however, is also a feature (albeit 
to varying degrees) of other forms of direct support to 
farmers (Góral and Kulawik, 2015; Sadłowski, 2017; Bal-
doni and Ciaian, 2023). In the typical conditions of agri-
cultural markets, with greater bargaining power on the 
demand side, represented by processors of agricultural 
products (Oleszko-Kurzyna, 2007), production-linked 
payments can be “captured” relatively easily by the next 
links of agribusiness. This occurs as a result of proces-
sors lowering the purchase prices of supported agricul-
tural products. The fewer part of production-linked 
payments is “captured” by subsequent links in the agri-
business chain (interactions in agricultural product mar-
kets), the greater their tendency to capitalize on agricul-

tural land prices and their susceptibility to “capture” by 
landowners by raising rental rates (interactions in the 
agricultural land market). These phenomena reduce the 
effectiveness of direct payments in supporting farmers’ 
income (Latruffe and Le Mouël, 2009).

Compared to area-based payments, while produc-
tion-linked payments show less susceptibility to “cap-
ture” by agricultural landowners and greater resistance 
to capitalization in farmland prices, they are more sus-
ceptible to “capture” by buyers of agricultural products 
(Sadłowski, 2017; Ciaian et al., 2021). A critical view 
of the use of production-linked payments has been 
expressed by Tangermann (2011), according to whom 
a given amount of payment provides the greater eco-
nomic benefit to the farmer the less it is linked to any 
requirement, in particular the production of a specific 
agricultural product. In his view, the decoupled payment 
is more effective than the coupled payment not only in 
supporting farmers’ income but also in counteracting 
abandonment in areas with natural constraints (Tanger-
mann, 2011).

3. METHODOLOGY

The theory explaining the mechanism by which 
production-linked payments influence the production 
sphere (the level of engagement of agricultural land) and 
the distribution sphere (the remuneration of production 
factors) was developed using economic modeling. The 
remuneration of land as a production factor is interpret-
ed in the model – by Ricardo’s (1996) theory of land rent 
– as the residual amount remaining after paying for the 
input of the other production factors.

The research method used is marginalist analy-
sis, derived from the neoclassical tradition (Bartkowiak, 
2008). In the model, marginal revenue (MR) is defined 
not as the increase in total revenue due to an increase 
in production (and simultaneously sale) by one unit but 
as the increase in total revenue (TR) resulting from an 
increase in land input (L) by one unit. Unlike a marginal 
product, which in economic theory is expressed in physi-
cal units per unit of variable production factor input (e.g., 
the measured in tons quantity of “additional” grain pro-
duced as a result of increasing input of a specific produc-
tion factor by one unit), marginal revenue is expressed in 
monetary units per unit of agricultural land area (e.g., a 
hectare). Similarly, marginal cost (MC) is understood as 
the rise in total cost (TC) (inputs other than land) due to 
an increase in land input by one unit (Table 1).

MC, like MR, is expressed in monetary units per 
unit of agricultural land area, which allows the relation-
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ship between these two variables and an exogenous vari-
able (land input) to be represented within a single coor-
dinate system.

The model adopts the perspective of a farm being a 
“price taker” (Niezgoda, 2009) – both in the market for 
production factors and in the market for agricultural 
products. This means that the economic decisions of an 
individual farm, regarding the size of inputs or the scale 
of production, do not affect market prices (for agricul-
tural production inputs or products). The issue of the 
(un)realism of the assumption regarding the independ-
ence of price from production volume, as well as the 
acceptability of adopting unrealistic assumptions, has 
been widely discussed in theoretical and methodological 
economic literature (see Friedman, 1953; Hardt, 2012). 
In the practical functioning of agricultural markets, the 
supply side is typically represented by numerous, frag-
mented producers. From their perspective, the unit price 
remains the same regardless of the volume of delivery 
(sale). The presented model focuses on this micro-level 
perspective.

A narrow definition of production-linked payments 
was adopted (the term “production support” is treated 
as synonymous), including only those financial support 
instruments for farmers where the amount of support 
granted is calculated in proportion to the amount of pro-
duction sold. The baseline situation, in which produc-
tion-linked payments are not used (the zero variant), was 
compared with the situation in which this form of state 
intervention in agriculture was applied (the alternative 
variant). This allowed for the determination of the eco-
nomic effects of the intervention. The identification of the 
mechanism for converting production-linked payments 
into remuneration for production factors created a frame-
work for describing and measuring the phenomenon of 
“capturing” the support provided to farmers by the own-
ers of agricultural land. The essence of the model was pre-
sented using a graphical method of visualizing dependen-
cies (charts) and its accompanying descriptive method.

The developed model is a tool for analyzing the 
behavior of a farm as an economic entity; thus, it is a 

microeconomic model. It enables the determination of 
the level of land resource usage in a farm that ensures 
the maximization of economic performance; it is, there-
fore, an optimization model. At the same time, it is an 
equilibrium model, as it indicates the functioning of an 
automatic mechanism that leads the farm to a state of 
equilibrium, in which the incentives for further changes 
cease.

4. RESULTS

4.1 The impact of production support on the use of agricul-
tural land (production sphere)

The analysis is conducted in the first quadrant of the 
coordinate system (Figure 1), as this corresponds to the 
values of the examined variables that have an economic 
sense.

The horizontal axis represents the amount of agri-
cultural land used (in units of area, e.g., hectares). 
Meanwhile, on the vertical axis, one can read – as the 
second coordinate of a point located on a given line – 
the level of MC and MR, expressed in monetary units 
per unit of agricultural land input, in relation to a 
homogeneous, unitary plot of land.

MC here means the increase in the cost of produc-
tion, namely the inputs of production factors other than 
land (i.e. – in the classical approach – labor and capital), 
resulting from the increase in land input by one unit. 
MR is understood here as the increase in TR resulting 
from the increase in the level of land use by one unit.

MR₀ is the graph of the MR function under condi-
tions where production-linked payments are not applied, 
thus it includes only revenue from the sale of agricultur-
al produce. MR₁, on the other hand, refers to the situa-
tion where production-linked payments are applied. This 

Table 1. Marginal quantities used in the model.

Variable Definitional 
formula Descriptive definition

Marginal 
cost

Increase in total cost (production inputs 
other than land) due to an increase in land 
input by one unit.

Marginal 
revenue

Increase in total revenue due to an 
increase in land input by one unit.

Source: Author’s own elaboration.

Figure 1. The impact of production-linked payments on the level of 
agricultural land use. Source: Author’s own elaboration.
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means that MR₁ includes, in addition to revenues from 
the sale of agricultural produce, revenues from produc-
tion-linked payments.

For an agricultural parcel represented by a given 
point on the horizontal axis of the coordinate system, 
the ratio of the vertical distance between the line MR0 
and the line MR1 to the vertical distance between the 
horizontal axis of the coordinate system and the line 
MR0 corresponds to the relation of the amount of sup-
port granted to the value of the sale. In other words, 
this represents the relationship between remuneration 
sourced from the state and remuneration sourced from 
the market. Due to the assumption of the independence 
of the price of the supported agricultural product from 
the volume of production, this ratio does not change as 
one moves rightwards along the horizontal axis.

Sadłowski (2017) demonstrated that the application 
of production-linked payments leads to an increase in 
production intensity on land already used for agricul-
ture (even in the absence of support) while simultane-
ously increasing production extensiveness by bringing 
previously unused land into agricultural production. In 
the simplified model presented in this study, the effect 
of a payment-induced increase in inputs (impact on the 
course of the MC function graph) and revenues from 
the sale of agricultural produce (impact on the course of 
the MR function graph) was omitted in relation to land 
on which production would be carried out even in the 
absence of support.

The further to the right along the horizontal axis, 
the less agriculturally useful the land, as the most fer-
tile and accessible plots are used in production first. 
The graph of the MC function is a downward-sloping 
line, as the less fertile the land, the lower the amount 
of labor and capital required to maximize economic 
outcome (Sadłowski, 2017). This statement concerns 
the inputs of labor and capital that make up the direct 
costs of production and not the investment outlays (e.g., 
the costs of building drainage infrastructure) that make 
it possible to increase the agricultural suitability of the 
land. The graph of the MR function is also a downward-
sloping line. The negative slope of this line reflects the 
fact that the most productive land, which generates the 
highest revenue from the sale of agricultural products, is 
engaged in production first in the pursuit of maximizing 
economic outcomes. As less and less fertile and increas-
ingly peripherally located land is involved in the produc-
tion process (moving to the right along the horizontal 
axis), the MR from each subsequent unit of land area is 
lower and lower. The area under the MC curve repre-
sents the TC level, while the area under the MR curve 
represents the TR level.

The effects of changes in factor input prices would 
be illustrated by a parallel shift of the MC line, while the 
effects of changes in the price of the supported agricul-
tural product would be illustrated by a parallel shift of 
the MR line. An increase/decrease in the prices of agri-
cultural inputs or wages would result in an upward/
downward shift of the MC line, respectively. Meanwhile, 
an increase/decrease in the price of the supported agri-
cultural product would be reflected in an upward/down-
ward shift of the MR line.

The optimal level of use of available agricultural 
land resources when production-linked payments are not 
applied is determined by the first coordinate of the point 
where the MC curve intersects the MR₀ curve, i.e., L₀. At 
this level of land use, the economic outcome, understood 
as the surplus of TR over TC, is maximized.

However, when agricultural production is subsidized 
by providing farms with financial support proportional 
to the volume of production, the factors of production 
engaged in the production process are remunerated not 
only by the market (in the form of revenues from the 
sale of agricultural products) but also by the state (in the 
form of production-linked payments). This is illustrated 
by the MR function at position MR₁. In this case, the 
farm’s equilibrium point will be point E₁, which corre-
sponds to a higher level of land use (L₁ > L₀). Thus, land 
that was previously (i.e., in the absence of production-
linked support) unused for agricultural purposes will 
now be engaged in production. The length of the seg-
ment |L₀L₁| reflects the area of this additional land, i.e., 
land brought into production as a result of the introduc-
tion of production-linked payments. They can be equat-
ed with marginal lands (see Csikós and Tóth, 2023); 
although definitional challenges have not been fully 
resolved, this concept is relatively frequently used in the 
literature on the subject.

Therefore, production-linked support acts as an 
incentive for farms to increase land use, leading to an 
overall increase in the agricultural land area utilized in 
the country. However, if resource management is to be 
rational, there is no justification for expanding this area 
for reasons other than an improvement in market condi-
tions in agriculture.

4.2 The impact of production support on the remuneration 
of production factors (distribution sphere)

The remuneration of land, as a resource involved 
in the production process, is a residual value, represent-
ing the surplus of revenues from the sale of agricultural 
products (in the case of application of production-linked 
payments, increased by revenues from these payments) 
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over the production costs, which include inputs of pro-
duction factors other than land. This definition of land 
remuneration is equivalent to the economic outcome.

Based on Figure 1, it can be noted that in the case 
without production-linked payments, the total remu-
neration of land at the farm’s equilibrium point (E₀) is 
represented by the area of triangle AE₀B. The value of 
land rent per unit of land area (homogeneous in terms 
of agricultural suitability) is symbolized by the verti-
cal distance between the MC curve and the MR₀ curve. 
The value of land rent decreases as we move rightwards 
along the horizontal axis, corresponding to the inclu-
sion of land with progressively lower agricultural suit-
ability into the production process. The MC curve lies 
below the MR₀ curve for land with a sufficient level of 
agricultural suitability to be profitably involved in pro-
duction, given the production costs and agricultural 
product prices.

In the case of the use of production-linked pay-
ments, land rent consists of two components: one part 
financed by the market (covered by revenue from the 
sale of agricultural products) and another part financed 
by the state (covered by revenue from payments). For a 
unit of land area (homogeneous in terms of agricultural 
suitability), the value of the first component is symbol-
ized by the vertical distance between the MC curve and 
the MR₀ curve, while the value of the second compo-
nent is represented by the vertical distance between the 
MR₀ curve and the MR₁ curve. The total remuneration 
of land at the new equilibrium point (E₁), which, inci-
dentally, corresponds to a greater land input than in the 
initial situation (L₁ > L₀), is illustrated by the area of the 
triangle AE₁C. Within this area, the market-financed 
component is represented by triangle AE₀B and the 
state-financed component by quadrilateral BE₀E₁C.

To measure the scale of the impact of production-
linked payments on the distribution sphere, the follow-
ing indicators can be used:
–	 the agricultural subsidization coefficient,
–	 the coefficient of land rent financing by the state, 

and
–	 the payment-to-land rent conversion coefficient.

The presented model allows for a theoretical decom-
position of the remuneration of production factors into 
remuneration from non-land production factors and 
land rent. For the scenario with production-linked pay-
ments, this division can further be separated into the 
portion financed by the market and the portion financed 
by the state. The proposed coefficients are structural 
indicators related to the remuneration of production fac-
tors.

4.2.1 Agricultural subsidization coefficient

The agricultural subsidization coefficient is defined 
as the ratio of the amount of support granted to the total 
revenue of the farm, which includes revenue from the 
sale of agricultural products (sourced from the market) 
and revenue from various state instruments supporting 
agriculture financially (in the model case under analysis, 
state support is provided solely in the form of produc-
tion-linked payments). Therefore, it indicates what por-
tion of the total revenue is derived from state support. In 
other words, this coefficient shows the percentage of the 
remuneration of the factors of production involved in 
agricultural production that is financed by the state.

The agricultural subsidization coefficient (cAAs) is 
expressed by the formula:

� (1)

where:
PRV – the production-linked payment rate (expressed in 
monetary units per unit of mass of the produced (and 
sold) agricultural product, e.g., in EUR/t);
V – the volume of supported agricultural products 
(expressed in units of mass, e.g., in tons);
TR₁ – the total revenue from the production of a given 
mass of agricultural products, including revenue from the 
sale of those products and revenue from production-linked 
payments (expressed in monetary units, e.g., in EUR);
P – the price of the agricultural product (expressed in 
EUR/t).

Thus, the agricultural subsidization coefficient is 
a dimensionless value and can take any value from the 
closed interval between 0 and 100%. The coefficient 
equals zero when the remuneration of the factors of pro-
duction is entirely equivalent to the monetary value of 
the goods produced, which occurs only when the mar-
ket is the sole source of financing for inputs. In Figure 
1, this situation corresponds to the zero scenario with 
E₀ as the equilibrium point. However, in conditions 
where production-linked payments are applied, the 
value of this coefficient is greater than zero and, under 
the assumed conditions (the price of the agricultural 
product and the payment rate being independent of the 
farm’s production volume), remains constant as one 
moves to the right along the horizontal axis of the coor-
dinate system, accompanied by a decrease in the agri-
cultural usefulness of the land. The insensitivity of this 
coefficient to land productivity is illustrated by the graph 
shown in Figure 2 with a dotted line.
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In Figure 1, the value of the agricultural subsidization 
coefficient for a specific homogeneous unit plot is the ratio 
of the vertical distance between the MR₀ line and the MR₁ 
line to the vertical distance between the horizontal axis 
and the MR₁ line. Meanwhile, the value of this coefficient 
for a farm at equilibrium point E₁ (i.e., using an amount 
of land equal to L₁) is the ratio of the area of quadrilateral 
BDE₁C to the area of trapezoid OL₁E₁C.

4.2.2 Coefficient of land rent financing by the state

Based on Figure 1, it can be stated that production-
linked support fully contributes to land remuneration in 
the case of land that was already being used for agricul-
tural purposes even without this support (up to L₀ inclu-
sive). However, for land that was incorporated into the 
production process only after the introduction of pro-
duction-linked payments at rate PRV (to the right of L₀, 
up to and including L₁), production-linked support par-
tially contributes to land remuneration and partially to 
the remuneration of other production factors. It can be 
observed that, as one moves along the horizontal axis of 
the coordinate system to the right of L₀, an increasingly 
smaller part of the support linked to production goes 
towards the remuneration of land, while the importance 
of this support in creating the remuneration of labor and 
capital is growing. This means that, as land productivity 
declines, the market’s share in remunerating labor and 
capital decreases, while the state’s share increases. In the 
extreme case of the marginal unit plot L₁, production-
linked support fully increases the remuneration of labor 
and capital while the land rent is zero.

To measure what portion of land remuneration is 
financed by the state, the concept of the coefficient of 

land rent financing by the state (cLRf) can be introduced, 
expressed by the formula:

� (2)

where:
PRV – the production-linked payment rate (expressed in 
monetary units per unit of mass of the produced (and 
sold) agricultural product, e.g., in EUR/t);
V – the volume of supported agricultural products 
(expressed in units of mass, e.g., in tons);
TR₁ – the total revenue from the production of a given 
mass of agricultural products, including revenue from 
the sale of those products and revenue from production-
linked payments (expressed in monetary units, e.g., in 
EUR);
TC – total cost, i.e., the inputs of production fac-
tors other than land in relation to a given area of ​​land 
(expressed in monetary units, e.g., in EUR).

Like the agricultural subsidization coefficient, the 
coefficient of land rent financing by the state is a dimen-
sionless value and can take any value from the closed 
interval between 0 and 100%. Referring to Figure 1, it 
can be noted that for unit land L₀ and land to the left of 
it, the state’s share in financing land rent is expressed by 
the ratio of the vertical distance between the MR₀ line 
and the MR₁ line to the vertical distance between the MC 
line and the MR₁ line. This ratio remains constant as one 
moves to the right along the horizontal axis. For land 
located to the right of L₀ (up to and including L₁), the 
state’s share in financing land rent is 100% (since, for this 
land, both the numerator and the denominator of the 
fraction expressing this share are the same number cor-
responding to the vertical distance between the MC line 
and the MR₁ line), although it does not change the fact 
that, in absolute terms, land rent decreases as one moves 
to the right along the horizontal axis of the coordinate 
system. The graph in the form of a dashed line in Figure 
2 illustrates how the value of the coefficient of land rent 
financing by the state changes depending on the agricul-
tural suitability of the land. For the entire farm at equi-
librium point E₁ in Figure 1, the state’s share in financing 
land rent is expressed by the ratio of the area of quadri-
lateral BE₀E₁C to the area of triangle AE₁C.

4.2.3 Payment-to-land rent conversion coefficient

The payment-to-land rent conversion coefficient 
(cLRc) indicates what portion of the financial support 
provided by the state contributes to the increase in land 

L	

cLRf	

cAAs	

L1L0

cLRc	

0%	

c

100%	

Figure 2. Values of the indicators of the impact of production-
linked payments on the distribution sphere, depending on the agri-
cultural suitability of land. Source: Author’s own elaboration.
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rent. This indicator can be expressed by the following 
formula:

� (3)

where:
ΔLR – the increase in land rent caused by the introduc-
tion of production-linked payments (expressed in mon-
etary units, e.g., in EUR);
PRV – the production-linked payment rate (expressed in 
monetary units per unit of mass of the produced (and 
sold) agricultural product, e.g., in EUR/t);
V – the volume of agricultural products supported 
(expressed in units of mass, e.g., in tons).

Like the indicators expressed in formulas (1) and 
(2), the payment-to-land rent conversion coefficient is 
dimensionless, and its possible values range from 0% to 
100%. Based on Figure 1, it can be stated that for land 
used agriculturally even in the absence of production-
linked support (up to and including L₀), the value of this 
coefficient is 100% (both the increase in land rent and 
the amount of support paid in relation to production 
generated on a given unit plot are reflected by the ver-
tical distance between the MR₀ line and the MR₁ line, 
so the quotient of these two values ​​is one). For land that 
was incorporated into the production process only after 
the introduction of production-linked payments at rate 
PRV (to the right of L₀, up to and including L₁), this coef-
ficient is expressed by the ratio of the vertical distance 
between the MC line and the MR₁ line to the vertical 
distance between the MR₀ line and the MR₁ line. For 
land within this range, the coefficient is therefore less 
than 100% and decreases as one moves right along the 
horizontal axis of the coordinate system, reaching zero 
for the marginal unit of land L₁. Observing the graph in 
the form of a solid line in Figure 2, one can see how this 
coefficient changes depending on the agricultural suit-
ability of the land. The value of the payment-to-land rent 
conversion coefficient for all land included in the farm at 
equilibrium point E₁ in Figure 1 can be calculated as the 
percentage ratio of the area of quadrilateral BE₀E₁C to 
the area of quadrilateral BDE₁C.

4.2.4 The phenomenon of “Support Capture” and its meas-
urement

In cases where the land user is not the owner, land 
rent takes the form of lease rent. A consequence of pro-
duction-linked payments at least partially converting 
into land rent is the phenomenon of support being “cap-
tured” by landowners through raising lease rent or land 
sale prices accordingly. In the event of a discrepancy 

between ownership and use of land, the measure of the 
degree to which production-linked payments are “cap-
tured” by landowners is the payment-to-land rent con-
version coefficient (cLRc).

The “capturing” of financial support granted to 
farmers (land users) by landowners is manifested 
through increased lease rent rates and higher prices for 
agricultural land, i.e., the capitalization of payments. 
This occurs when the landowner is not the same as the 
land user, and when the land is subject to market trans-
actions. “Capturing” the payments involves incorporat-
ing part or all of the support into the lease rent (in the 
case of leasing) or the land price (in the case of sale), 
as a consequence of the increased discounted revenues 
from agricultural land due to the application of financial 
support instruments for agriculture.

The increase in the stream of discounted revenues 
from production-linked payments (∆DISVP) can be cal-
culated using the following formula:

� (4)

where:
V – the volume of agricultural products supported 
(expressed in units of mass, e.g., in tons);
cLRc – the payment-to-land rent conversion coefficient (a 
dimensionless quantity);
PRV – the production-linked payment rate (expressed in 
monetary units per unit of mass of the produced (and 
sold) agricultural product, e.g., in EUR/t);
r – the annual interest rate;
(n+1) – the number of years of payment application.

The increase in lease rent for a given year as a result 
of the introduction of production-linked payments cor-
responds to the increase in the annual revenue stream 
caused by the introduction of these payments, whereas 
the entire increase in the future stream of discounted 
revenue is capitalized in the land price. Therefore, the 
first term on the right-hand side of equation (4) rep-
resents the theoretical increase in lease rent during the 
first year of payment application, while the entire sum 
represents the theoretical increase in land price, assum-
ing the land was sold at the moment the payments were 
introduced.

The scale and intensity of the “capture” of produc-
tion-linked payments by landowners depend not only on 
the predicted future revenue stream from this form of 
financial support by the potential parties to the agree-
ment (lease or sale). Various institutional factors also 
play a significant role in this context. In particular, the 
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long-term nature of lease agreements and their inflex-
ibility result in inertia in lease rent rates (Góral and 
Kulawik, 2015), and legal restrictions on the sale of agri-
cultural real estate may slow down the process of pay-
ment capitalization into land prices (Sadłowski, 2017).

5. DISCUSSION

This study aligns with the theoretical research on 
the economic effects of using various financial support 
instruments in agriculture, which includes among oth-
ers the works of Chau and De Gorter (2005), Kilian and 
Salhofer (2008), and Graubner (2018). The issue of use 
of production-linked payments remains relevant and 
important, which stems from the need to determine 
the potential usefulness of this instrument in address-
ing current agricultural problems – especially as agri-
culture operates in an increasingly turbulent environ-
ment (Despoudi et al., 2020; Budzyńska and Kowalczyk, 
2024). This requires recognizing and quantifying the 
economic effects of using production support, as well 
as identifying the conditions for its effectiveness and 
efficiency in achieving the set objectives. The economic 
effects of using production-linked payments relate to 
both the production sphere (influence on the level of 
engagement and directions of use of production factors 
in agriculture, the volume and structure of agricultural 
production, and relative prices of agricultural products) 
and the distribution sphere (influence on the amount 
and structure of remuneration for production factors).

The added value of this study is manifested in three 
dimensions: cognitive, practical, and methodological. 
The recognition of the mechanism by which production-
linked payments stimulate the input of production fac-
tors in agriculture and the mechanism by which subsi-
dies granted in the form of production-linked payments 
are transformed into the remuneration of production 
factors has cognitive value. The model for transform-
ing production-linked payments into the remuneration 
of production factors can serve as a starting point for 
econometric research aimed at predicting the economic 
effects of regulations introduced under agricultural pol-
icy (ex-ante evaluation) and measuring the effectiveness 
and efficiency of agricultural policy instruments (ongo-
ing or ex-post evaluation). The knowledge obtained from 
such research facilitates the design of agricultural poli-
cy tools and the adaptation of instruments to changing 
socio-economic conditions or revised political objectives. 
The study also contributes to the development of termi-
nology concerning the economic aspects of direct pay-
ments, which promotes the development of methodology 

and, consequently, the acquisition of more precise and 
reliable knowledge.

The limitations of the research result in particular 
from its theoretical nature, scope and adopted assump-
tions. The credibility of the formulated statements 
results from their methodical derivation while demon-
strating logical connections of consequences as part of 
the ongoing reasoning. However, the conclusions result-
ing from the model were not included in the form of 
hypotheses in order to be tested using statistical meth-
ods and empirical data. The study was limited to the 
analysis of the effects of financial incentives, while the 
motivations for production decisions of farms may be 
more complex. Assumptions about price formation and 
market structures may preclude the extrapolation of 
results to agricultural systems with significantly different 
market realities.

6. CONCLUSIONS

The key conclusions from the theoretical research 
conducted are as follows:
1.	 As a result of the application of the direct support 

system, production factors involved in agriculture 
generate remuneration exceeding the cash equivalent 
of agricultural products produced by farms.

2.	 Production-linked payments encourage both more 
intensive land use and the cultivation of less fertile 
or more peripherally located land.

3.	 The agricultural subsidization coefficient measures 
the relative level of support, remaining constant 
when payment rate and agricultural product price 
are independent of production volume.

4.	 The state’s role in financing land rent grows as land 
productivity decreases, reaching 100% for marginal 
land brought into production due to these payments.

5.	 If payments influence rental rates, landowners “cap-
ture” the support, also reflected in land prices; this 
“capture” is initially limited by rigid rental agree-
ments and legal constraints on land transactions.

6.	 Unlike area-based support, production-linked pay-
ments do not strongly drive rental rate increases but 
are more susceptible to “capture” by buyers in the 
supply chain.
Although production-linked payments are not cur-

rently used in the CAP, the presented model remains 
valuable for policymaking in the EU, as CAP revisions 
or trade agreement renegotiations remain possible. It 
enables comparisons with other support tools, helping 
assess their effectiveness under different conditions. Giv-
en the increasing instability in agriculture due to eco-
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nomic crises, wars, and rising imports (e.g., from Mer-
cosur), the model can help predict the effects of reintro-
ducing production-linked payments or using them as a 
temporary stabilization tool. It offers insights into their 
impact on agricultural markets and farmers’ incomes. 
The issues addressed in the article can serve as inspira-
tion for further multi-faceted research.
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