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A B S T R A C T

Agricultural sector in the EU functions under strong 
influence of the CAP. EU finances the measures to support 
production of agricultural products and food. CAP is 
founded on the goals of ensuring price stability. Correlation 
and regression analysis have largely confirmed the given 
hypotheses. General price levels in EU, as well as the prices 
of agricultural products have been stable, as shown by the 
respective trend line equations. Correlation and regression 
analysis of support for agricultural production and prices of 
agricultural products indicate a moderate correlation level, 
i.e. the support contributes to price stability. Correlation 
analysis confirms the influence of prices of industrial 
products on the prices of agricultural products. Results 
of price movement analysis of agricultural products and 
foods on one hand, and independent variables affecting 
prices on the other, show that CAP objectives have been 
mainly accomplished. Thus, interventionism in agriculture 
brings economic effects and justifies the CAP measures.
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Introduction

Measures of the Common Agricultural Policy (CAP) of the European Union (EU) 
financially support the production of agricultural products and food. The objectives 
of the CAP have been defined back in the Treaty of Rome. CAP has created a modern 
and productive market for agricultural products and food, built on the tradition and 
high standards of production, processing and transport. Namely, in the creation of CAP 
instruments, little concern was paid to the level of protectionism and possible distortion 
in the trade with the rest of the world (McMhanon, 2007). After all, the primary reason 
for the concern for agriculture was strategic: to ensure own food production. The 
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second reason is the assumption that if a country is able to meet basic food needs (as 
is the case with developed market economies), the price elasticity of demand (Edp) for 
food would be less than 1 (Jovanović, 2013). Such inelasticity affects the price decline 
(p) of agrarian products and foods as the supply / quantity (q) of supply increases as per 
following formula:

Edp =  

Ultimately, the relative price of food in developed economies decreases due to low 
price elasticity, but also due to demand elasticity (Y) which is less than 1, that is:

Edp= 

Naturally, agricultural production is affected by natural conditions. Today, the CAP 
is an environmentally responsible and socially responsible policy, expected to deliver 
an effective production system competitive in the world market (Quiroga, Suarez, 
Fernandez Haddad, Philippidis, 2017). The CAP is being modernised through reforms, 
from MacSharry to the present day. Therefore, the old and reformed goals of the CPA 
can be achieved by stimulating production growth as the supply growth, i.e. higher 
production level of agricultural products tends to stabilize prices. Secondly, lower 
prices may lead to the growth of real demand for agricultural products (Popović, 2016), 
as shown in the following chart.

Figure 1. The impact of agricultural policy on supply and demand

Source: Representation by the authors

The above graph shows that the growth of supply from S to S’ leads to price drop from 
P1 to P2. Therefore, in the case of constant demand, consumers may buy more products 
for the same amount (Q2). Analogously, the drop in the S’ supply increases the prices to 
P3 level. The consumer surplus is shown by the P1P2BA area. This is a simple analysis 
as it does not include additional constraints.
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Interventions of CAP and their impact on prices. Agricultural support is an instrument 
for accomplishing the general objectives of agricultural policy (Hansen, 2015). 
Price policy in agriculture is either directly or indirectly implemented by the CAP 
measures. The prices strongly affect the agriculture of EU (Walls, Cornelsen, Lock, 
Smith). However, in the early stages of the EC, there were problems, such as, hyper-
production of butter production due to high intervention prices. Fast and profound CAP 
reforms, alongside with the respective pricing policy, included control of imports and 
other measures (Riccardi, F., 2001). The events that caused disturbances in the market 
have been supplemented and redefined over time (Bureau, Swinnen, 2018). Import 
and export of agricultural products and foods affect price stability. If there is a price 
increase in the EU market, there will be increase in imports at lower global prices. If 
the world prices rise above the standard prices, exports will increase (Ostashko, 2016). 
Reforms reduce the disproportion between supply and demand in the agricultural 
product market (Kotulic, Dubravska, 2015), whereas their sufficient quantities provide 
stable prices. Furthermore, the growth of real income influences real food prices, as 
can be seen from the hypothesis of Prebisch-Singer and Engel’s law (Baffes, Haniotis, 
2016). Finally, consumer prices in the EU Member States indicate differences in the 
structure and efficiency of their food markets (García-Germán, Bardaji, Garrido). The 
following graph shows the theoretical aspects of CAP interventions and price policy.

Figure 2. Interventions and prices of agricultural products

Source: Representation by the authors

The result of the intervention is the price drop from point A to point B. The intervention 
creates consumer surplus P1P2BA. Under the assumption of the same purchasing 
power, the consumers may purchase more goods for the same amount (Q1 moves to 
Q2). There is a strong link between the CAP intervention and the price of agricultural 
products and food in the EU. Deviations created as a result of interventions are resolved 
through new CAP measures.
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The statistical analysis shall include a correlation and regression analysis model, 
whereby each value of a phenomenon corresponds exactly to a specific value of the 
second phenomenon. Statistical or stochastic relations (links) are weaker in comparison 
to the functional ones. Regression analysis consists in the application of methods which 
utilise analytical (by means of equation) explanation of the statistical link between 
the observed phenomena. The regression analysis assessed the cause-effect nature of 
the relationship (independent and dependent variables). The analysis is based on the 
regression model. The equation with parameters and variables explain the connection 
of the observed phenomena, predicting the values of the dependent variable for certain 
values   of the independent variable. There are two models, which are a simple regression 
model and a multiple regression model. The simple linear regression model analytically 
displays the relationship between two phenomena (dependent and independent 
variable). The model feature is that the change of a phenomenon is followed by the 
approximately same linear change of the second phenomenon.

The equation of the first regression direction: Yc = a + b . x

Calculation of parameters: 

The linear correlation coefficient (Pearson correlation coefficient) is a numerical 
measure of the strength and direction of the interconnection between the two phenomena 
that are placed in a linear statistical correlation. The coefficient formula is:

Spearman’s rank correlation coefficient:

 
where by  di = rx - ry

Materials and methods

The institutions of the European Union are committed to preserving the price stability. The 
European Central Bank (ECB) is in charge of price stability in the European Union and 
the Eurozone. According to Article 105 of the Maastricht Treaty, the main task of the ECB 
is to maintain price stability, stating that “without prejudice to the ECB’s price stability, 
the ECB will support the general economic policy of the Community” (Jovanović, 2016). 
The monetary policy of the ESCB is also aimed at maintaining price stability, as set out 
in Article 127 of the Treaty on the Functioning of the European Union (ECB, 2017). 
With low inflation being their primary goal, the ECB has other tasks4 to define and apply 

4 Target price stability level (inflation rate) was 2% in 2015, 2016 and 2017. That was the 
period ECB fought against deflation.  
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monetary policy, to maintain and manage the payment system and foreign exchange 
reserves of member states, as well as to conduct foreign exchange operations. There are 
several reasons for maintaining price stability, but the priority is a stable euro.

Price stability is included in several common policies of the EU. The production of 
agricultural products at “acceptable”, i.e. “reasonable” prices is part of the Treaty of 
Rome. For example, Articles 32-38 of the EC Treaty regulate the legal foundations 
of agricultural policy (Popović, 2016). Article 33 defines five objectives of the CAP. 
One of the given objectives is “the supply of agricultural products and food at the so-
called reasonable prices” (Popović, 2016). Thus, the first objectives of the CAP are 
clearly determined by the price policy and consumer interest. Since then to the point 
of revised objectives, the “acceptable” or “reasonable” prices persist, and are one of 
the conditions for the existence of the CAP. Revised and updated objectives, alongside 
with the old ones, contain new relevant information related to sustainable development, 
diversification, changes in the payment system, strengthening the regional approach 
with emphasis on rural development, competitiveness increase, etc. Practice has shown 
that price stability in the production of agricultural products and foods is maintained as 
the founding goal of the CAP.

The success of monetary and agricultural policy in the European Union reflects the 
movement of the general price level and prices of agricultural products (Chart 1).

Figure 3. Trends for the general level of inflation in the EU and prices of agricultural products

Source: Representation by the authors

In the period observed, the EU faced deflation announcements. The general price 
level is low but maintains constant growth. Only at the beginning of 2017, targeted 
inflation of 2% is achieved. During this period, notably high oscillations in the prices 
of agricultural products were observed (record level was achieved in 2012). The trend 
in the price of agricultural products is favourable as per the trend line (in 2016 the price 
index is lower than the general price level). The table suggests that price stability is 
favourable, at least when referring to the period observed.
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CAP Support and price stability in agriculture: correlation and regression 
analysis

The attitude towards prices in agriculture bears a particular social significance. Although 
this area contributes little to GDP, its importance is higher in terms of consumption 
and real wages, as well as complementarity with other industries. CAP creators insist 
on price stability, which is why it is not surprising that the issue of price support is 
unavoidable in almost any of the CAP reforms. Robert Ackrill pointed out that price 
support has the biggest impact on the EU budget. He even takes an extra mile and 
proves that price support is probably more useful than export support.

The question asked is: how much do allocations for CAP contribute to price stability? 
That is, whether the prices of these products are increasing faster than the general price 
level or even faster than some other industries? Hypothetically, the support affects the 
stability of prices of agricultural products and food. One of the methods is to compare 
the allocations in this area, as well as to compare the prices of agricultural products 
and food. Secondly, the correlation and regression analysis shows to which extent 
the allocations for CAP, as an independent variable, affect the prices of agricultural 
products as a dependent variable. The following table has been prepared in that respect.

Table 1. Total allocations for agriculture and prices of agricultural products (2008-2014)

EU  /  Year 2007 2008 2009 2010 2011 2012 2013 2014

Total allocation for 
CAP (billion EUR) 51 643 56 827 57 186 58 643 58 389 59 347 58 852 57 994

Total allocation for 
CAP (2010=100) 88,06 96,90 97,51 100 99,57 101,2 100.36 98,89

Total price of 
agricultural 
production 
(2010=100)

- 96,9 99,4 100 110,6 117,3 120,4 112,4

Source: Representation by the authors based on Eurostat5

The data from the table show that since year 2008, the support to agricultural production 
has been stagnating and has ranged from 57 to 59 billion euros a year (in 2007 it 
amounted to 51.6 billion euros). Thus, the outbreak of the crisis (USA, 2008) and its 
“overflow” to the EU (2009) did not jeopardize the allocation for the CAP. On the 
contrary, in year 2008, funds for the CAP were increased by about 10% to approx. 57 
billion euros. However, there were attempts to reduce the CAP budget. For the period 
2014-2020, the United Kingdom proposed a reduction of 50%, which would be a 
reduction of about 200 billion euros for the CAP over the seven-year period (Agrafacts, 
2012). If such proposal had passed, it would affect the prices of agricultural products 
and food in the EU.

5 Eurostat is missing data for certain years
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From 2008 to 2013, prices of agricultural products were rising rapidly. The escalation of 
the global crisis was preceded by a global increase in the price of agricultural products 
and food in 2006/2007, which was transferred into the EU by the “spillover” effect. 
Calming of agricultural products’ and food prices started only in 2014.

Regression analysis: the regression function indicates a positive link between 
the observed variables (y = 4,61x-349,33). Thus, the movement of the variables is 
consistent with the results of the correlation and regression analysis as there is a medium 
strong correlation between the observed variables. Pearson correlation coefficient is r 
= 0,761056, which indicates that CAP allocations follow price movements to some 
extent, thus affecting price stability6. Other results of correlation and regression 
analysis: standard error of linear regression is = 6,662219071 whereas Spearman’s rank 
correlation coefficient is 0,821429. The conformity of the interconnection between the 
variables is also shown by the dispersion diagram.

Figure 4. Dispersion diagram for agriculture and the prices of agricultural products

Source: Authors’ calculations based on Table 1.

Shift analysis. For the purpose of a more realistic analysis, the data on the prices of agricul-
tural products are shifted 1 year in advance. Due to the length of the production and sales 
process, the prices of these products are recorded only after a certain period (assumption: 
shift is 1 year). Therefore, the allocations for agriculture in year n result in price effects in 
n+1 year. The analysis is more reliable as the correlation coefficients are higher and the 
standard error is lower, as can be seen from the results of dispersion diagram:

6 The absolute value of the correlation coefficient determines the strength of the relationship 
between the observed variables. For │r│ = 1 there is a total correlation, for 0.8 ≤ │r│ <1 
strong correlation, for 0.5 ≤│r│ <0.8 moderate correlation, for 0.2 ≤│r│ <0,5 relatively 
weak correlation, weak correlation, 0 <│r│ <0.2 very weak (insignificant) correlation, and 
finally for │r│ = 1 there is a complete absence of correlation.
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Table 2. Results of correlation and regression analysis
Correlation 0,766551056
Pearson Correlation Coefficient 0,766551
Spearman rank Correlation 0,928571
Standard error of linear regression 6,034473794
Regression function y=1,59x-47,24  
N 8

Source: Representation by the authors

Comparison of the results of the analyses both with the shift and without the shift shows 
that the latter version shows a higher level of correlation between allocations for the CAP 
and the movement of prices of agricultural products. For Pearson correlation coefficient 
it is slightly higher and amounts to r = 0,766551, whereas Spearman rank correlation 
coefficient shows a significantly higher level of variation of the variables. Other results of 
correlation and regression analysis: the standard error of linear regression is lower than 
in the former (first) version and is = 6,034473794 while the regression function shows a 
positive relationship between the variables, or y = 1,59x – 47,24.

Figure 5. Dispersion diagram for agriculture allocations and prices of agricultural products

Source: Authors’ calculations based on version 2.

Results and discussions

The analysis shows price relationships in the sectors of industry and agriculture. The 
hypothesis is that the prices of industrial products have an impact on the inputs of 
agriculture. The European Union has a developed chemical industry, machinery and 
vehicle industry, as well as a stable energy sector. With budget incentives, these are 
the key preconditions for the development of productive and modern agriculture. The 
strong influence of the industrial products’ prices on the agricultural sector is reflected 
in the prices of agricultural products, even in the light of the support that EU agriculture 
receives from the CAP. Table no.3 was prepared in order to determine the link between 
the prices of industrial and agricultural products.  
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Table 3. Total industrial prices and prices of agricultural products (2010=100)

EU / year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Industrial 
prices 100,5 96,8 100,0 105,6 108,3 108,2 106,2 103,7 102,0 105,3

Agricultural 
products’ 
prices

96,9 99,4 100,0 110,6 117,3 120,4 112,4 109,8 108,7 -

Source: Representation by the authors based on Eurostat

The insight into the table and the comparison of data indicate a faster rise in the prices 
of agricultural products in relation to the price growth of industrial products. This 
is particularly noticeable since 2010, when every year prices in agriculture record a 
cumulatively faster growth. There are many reasons for such occurence. The primary 
one being that the prices of agricultural products are mainly affected by external effects 
and the general rise in world food prices. This means that the price level and their 
stability are affected neither by the ratio of aggregate supply and demand for agricultural 
products, nor the CAP measures, which also indicates an uneven cumulative price index 
of agricultural products. 

Regardless of the faster price increase of agricultural products in relation to the industry, 
the correlation analysis shows a high level of interdependence on price developments in 
industry and agriculture. Therefore, the conclusion is that prices of industrial products 
in the European Union determine prices in agriculture, which is evident from the results 
of the regression analysis.

Table 4. Results of correlation and regression analysis

Correlation 0,926003619
Pearson Correlation Coefficient 0,926003619
Spearman rank Correlation 0,933333
Standard error of linear regression 3,284621799
Regression function y= 1,90x-88,70   
N 10

Source: Representation by the authors

The regression function provides an insight into a positive relationship between the 
observed variables (y = 1,90x - 88,70). Movement of the variables is consistent, as can 
be seen from the results of the correlation and regression analysis. There is a strong 
correlation between the observed variables as Pearson correlation coefficient is r = 
0,926003619, which explains that industrial prices have a dominant effect on the price 
stability of agricultural products. The other correlation and regression analysis results 
confirm the high consistency of the relationships between the observed variables: the 
standard error of linear regression is = 3,284621799 whereas Spearman rank correlation 
amounts to 0,933333. The relationship between the variables is also shown by the 
dispersion diagram.
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Figure 6. Dispersion diagram of prices of industrial and agricultural products

Source: Authors’ calculations based on Table 3.

Production of cereals, milk and meat in the period 2007-2015 is uneven. Cereal 
production is the highest, while moderate but uneven growth is recorded only in milk 
production (record production registered in 2010 and 2015). From 2007 to 2015, 
cereals had the highest and continuous increase in prices. However, by 2014, the 
highest growth was recorded in milk production, but the prices of milk in 2015 dropped 
significantly (by 20 index points). The reason is the abolition of production quotas 
for European milk producers, and transition to free production on 1 April 2015. The 
production quotas within the CAP had been applied for as many as three decades, and 
despite the antagonism demonstrated by some partakers, they have yielded good results 
in the field of production, productivity, competitiveness and milk prices. Therefore, 
Romuald Schaber, the head of the European Milk Board, said that “ The changeover 
to a free market economy of milk and dairy products is dangerous because, due to 
surplus in milk, large producers will dictate terms and milk prices will drastically 
decrease” (Popović, 2016). This estimate has been confirmed through a large increase 
in production and a further drop in milk prices in 2015.
The production and prices of milk and basic agricultural products are shown in the 
following table.  

Table 5. Production and prices of beef, milk and cereals
Production and prices of beef, milk and cereals (1000t)
EU / 
year 2007 2008 2009 2010 2011 2012 2013 2014 2015

Beef 8.258 8.130 7.766 7.565 7.610 7.579 7.271 7.421 7.583

Milk 151.824 153.656 152.677 150.869 149.928 153.042 159.026 164.837 168.145
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Production and prices of beef, milk and cereals (1000t)

Cereals 61.186 59.498 55.451 56.594 58.108 57.956 57.852 57.437 61.186

Prices of beef, milk and cereals

Beef 111,00 110,2 102,2 100,0 110,6 119,6 122,3 115,8 110,4

Milk 100,6 101,9 101,2 100,0 99,4 101,4 105,4 109,3 111,5

Cereals 102,2 98,9 97,6 100,0 106,6 109,5 114,0 114,7 114,6

Source: Representation by the authors based on Eurostat

The relationship between supply and demand is the basic economic pattern. Accordingly, 
it is assumed that the growth of agricultural products leads to lower prices, that is, prices 
drop or remain at about the same level. Because of the CAP measures and EU support, 
this pattern is questionable, but correlation and regression analysis have confirmed the 
set hypothesis, particularly on the example of the increase in supply (production) of 
beef and even milk. This is evident from the results of the correlation and regression 
analysis comparisons shown in Table 6.

Table 6. Correlation coefficient for meat, milk and cereals
Correlation meat -0,35072
Correlation milk 0,193994619
Correlation cereals 0,245556505
N 9

Source: Representation by the authors

The correlation measured by Pearson correlation coefficient for beef equals to r = 
-0,35072. Correlation coefficient for milk is r = 0,193994619, while correlation coef-
ficient for cereals amounts to r = 0,245556505. Therefore, the growth of meat production 
leads to a price drop. The relatively minor but negative correlation indicates the existence 
of a certain degree of negative elasticity of prices, that is, the increase in the production 
of beef affects the decline in the price of that product. Even the minor positive correlation 
between milk production and milk prices, as well as the relatively poor correlation for 
cereals, mainly confirms, more than it contests the law of supply and demand. Moreover, 
moderate production growth is slightly correlated with the prices’ movement of milk and 
cereals. It should be noted that cereals, unlike milk, are absolutely interchangeable goods 
and that there is a developed world market for these products. This practically means that 
a drastic drop in production may occur in some countries, with the market prices dropping 
nevertheless due to the impact of import prices. Finally, the correlation and regression 
analysis of the production and price of the given agricultural products is a confirmation 
that the EU through CAP measures affects total production, accomplishing one of the 
fundamental objectives: ensuring agricultural products for a single market at “reasonable 
/ acceptable” prices. In doing so, the price stability of agricultural products and food is 
maintained. Indirectly, stability and growth in the production of agricultural products acts 
as a significant factor in overall price stability.
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Figure 7. Dispersion diagram of cereals production and price of cereals

Source: Authors’ calculations based on Table 4.

Conclusions

Since 2008 the CAP budget has been from 57 to 59 billion euros per year (in year 2007 
it was 51.6 billion). Prices of agricultural products maintained their growth from 2008 
to 2013. The global financial crisis (2008/2009) was preceded by the price increase of 
agricultural products and food throughout the world (2006/2007).
Since 2010, prices of agricultural products and food in the EU have been relatively 
stabilized. The stable price period has started only since 2014. For the period from 
2010 to 2016 the price comparison of agricultural products and the general price 
level indicated the inequality of the former in relation to the general inflation rate. 
However, the trend lines point to “price calming in agriculture,” whose cumulative 
index approached the general price level in year 2015, and even dropped below the 
inflation rate in 2016. 
The uneven movement of the price level of agricultural products is the result of multiple 
factors. The most common ones being: natural conditions for production, impact of 
world prices and the CAP support. 
Correlation and regression analysis show that financial allocations from the CAP as 
independent variables affect the prices of agricultural products as a dependent variable. It 
has been proven that there is a positive relationship between the variables, which is evident 
from the regression equation y = 4,61x-349,33. There is a medium strong correlation 
between the variables as the Pearson correlation coefficient equals to r = 0.761056. 
This is a confirmation that allocations for CAP affect price stability in agriculture. 
Affirmation of the effect is also the high Spearman rank correlation coefficient of 
0,821429. 
Prices in agriculture are growing faster than industry prices. Prices of industrial products 
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affect the prices in agriculture. Correlation analysis indicates a high correlation on price 
movements in industry and agriculture, as evident from the equation y = 1,90x – 88,70.
There is a strong correlation between the variables. Pearson correlation coefficient 
amounts to r = 0,926 with Spearman coefficient being 0,933 thus proving that industrial 
prices are crucial for price stability in the EU agriculture.
CAP Measures and support are focused on the growth of production, i.e. of supply. 
The correlation and regression analysis of the production of beef, milk and cereals as 
independent variables and the price of these products as dependent variables confirmed 
the hypothesis that the growth of production affects the decrease (and maintenance on 
the same level) of the price of beef and even milk. 
Pearson correlation coefficient for beef is r = -0,35072, for milk equals to r = 0,193994619 
and for cereals amounts to r = 0,245556505. Therefore, higher meat supply affects a 
price drop, whereas the growth of milk production, and to a certain extent - of cereals 
as well, maintains prices at the existing level. 
General conclusion: correlation and regression analysis do confirm and evidence the effect 
of the CAP support on prices and production of agricultural products and food. Such practice 
enables the achievement of the founding objective of the Rome Treaty: to ensure sufficient 
quantities of agricultural products and food, but at “reasonable” or “acceptable” prices.
Although this subject is somewhat challenged by the public, it is a fact that CAP measures 
influence the price stability of agricultural products and food in the European Union.
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