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Abstract: The analysis and forecasting of price parities for vegetables were made in relation 

to the prices of cereals – wheat in Serbia. The objective of the analysis and forecasting of 

these parities is to forecast the relative economical (price) positions of certain vegetable 

crops by comparing them to agricultural (field crop) products represented by wheat as the 

most important field crop in Serbia. 

The analysis and forecasting of the price parities was made in relation to wheat for the 

following vegetable crops: potato, bean, tomato, pepper, onion and cabbage. 

The price parities were analyzed by means of descriptive statistics for the period 1994–2017. 

The analysis included the basic statistical indicators: average value of occurrence, extreme 

value (minimum and maximum), coefficient of variation and average annual rate of change 

(r). Based on the established parity change rates (r) in %, the forecast was made for the 

period 2018-2022. 

The data used in the analysis refer to the prices in Serbia. The price series in this paper are 

either taken from or formed on the basis of statistical publications of the Institution of 

Statistics of the Republic of Serbia for the relevant years. In addition to the official 

publications, data from the websites of the statistical institutes of the Republic of Serbia were 

also used as a data source. 

Relative prices, i.e. parities of vegetables in comparison with wheat, as an indicator of the 

relative economic position of vegetables in comparison with other competitive crops, showed 

similar trends as the absolute, discounted prices. Slight increase of parity was noted for 

pepper, while the parity for bean and tomato showed significant increase. Slight decrease of 

parity was recorded for potato and onion. The parity for cabbage showed significant decline. 

 

Keywords: vegetables, price parity, Serbia, forecasting  

 

 

1. INTRODUCTION 
 

egetable production can and should play a significant role in rural development. 

Realistic assumptions for this hypothesis are as follows: 

- The time required for vegetable production is relatively short, meaning that 

the land can be used for 2, 3 or 4 seedlings per year, which significantly increases the 

capital turnover, thereby improving economic results; 
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- Vegetables are extremely important for a healthy diet; 

- In the conditions in our country it is possible to grow dozens of different vegetable 

crops; 

- Vegetable production is labour-intensive (requiring high investments in labour force 

and employment); 

- Production of vegetables requires intensive investments (in irrigation, protected area, 

foil, other intermediate material); 

- Vegetable production creates enormous mass of organic matter; 

- Vegetable production entails the need for development of livestock production (owing 

to the need for organic fertilizers). 

 

The most important economic factor in the development of agriculture is price relations 

(parities). There are three main types of price parities:  

- Price relations between agricultural products and inputs in agriculture, 

- Price relations between certain types of products within agriculture, and 

- Price relations between agricultural and food products. 

 

The price parities between certain types of products within agriculture affect the development 

of certain lines and branches of agriculture. 

 

Analyses and forecasting of product characteristics of certain vegetable crops, areas, yields 

and annual production in Serbia and the region have been carried out by a number of authors: 

[1] - [8]. 

 

In addition, a certain number of papers dealt with forecasting vegetable prices and their 

parities. The models most commonly used for forecasting were ARIMA models ([9] - [12]). 

The subject of the research in this paper is the analysis and forecasting of vegetable price 

parities in relation to the price of wheat in Serbia. 

 

The objective of the analysis and forecasting of these parities is to forecast the relative 

economic (price) position of certain vegetable crops in relation to competitive agricultural 

(field crop) products, i.e. cereals, represented by wheat as the most important cereal used for 

bread in Serbia. 

 

The analysis and forecasting of price parities was made in relation to wheat for the following 

vegetable crops: potato, bean, tomato, pepper, onion and cabbage.  

 

2. METHOD OF RESEARCH & DATA SOURCES 
 

The price parities were analyzed by means of descriptive statistics for the period 1994–2017. 

The analysis included the basic statistical indicators: average value of occurrence, extreme 

value (minimum and maximum), coefficient of variation and average annual rate of change 

(r).  

Given the values of a time series Y with the length n, the average rate of change index is: 
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where: 

r = the average annual rate of change  

G = the average annual index of change 

Y1 = the absolute value of the first member of the time series 

Yn = the value of the last number of the time series 

n = the length of the series (the number of years). 

 

Based on the established parity change rates (r) in %, the forecast was made for the period 

2018–2022. 

 

The data used in the analysis refer to the prices in Serbia. The price series in this paper are 

either taken from or formed on the basis of statistical publications of the Institution of 

Statistics of the Republic of Serbia. 

 

3. RESULTS OF RESEARCH 
 

The study includes a descriptive statistical analysis of the price parities for each analyzed 

vegetable crop in relation to wheat, followed by forecasting of the parities for a five-year 

period based on the established average annual rates of change (r). 

 

The discussion and conclusion include a comparative qualitative analysis of the price parities 

of the analyzed vegetable crops, in order to forecast a relative trend of economic importance 

for each vegetable crop in relation to cereals as the most represented group of field crops in 

Serbia. 

 

3.1. Potato/wheat price parity 
 

The descriptive statistical analysis of changes in the potato/wheat price parity in the period 

1994-2017 is presented in Table 1. In the analyzed period, the value of 1 kilogram of potatoes 

on average corresponded to 1.42 kilograms of wheat, showing considerable variations and 

recording a slight rate of average decline, below one percent per year. The most favorable 

parity was in 2000, while the most unfavorable parity was noted in 2005. Since 2014, the 

potato/wheat price parity has been quite stable, around 1.35. 

 

Table 1: Descriptive analysis of potato/wheat price parity in the period 1994-2017 

Vegetable  Average 

Interval of variation Variation 

coefficient 

(%) 

Average 

rate of 

change (%) 
Minimum Maximum 

Potato 1.42 0.93 2.70 26.61 -0.89 

 

Figure 1 shows the original data on potato/wheat price parity and the forecast for the 

following five years. 

 

The parity will slightly decrease, so at the end of the forecasting period it will decline to the 

level of 1.3 kilograms of wheat per kilogram of potatoes. 
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Figure 1: Analysis and forecasting of potato/wheat price parity 
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3.2. Bean/wheat price parity 
 
The descriptive statistics of the bean/wheat price parity in the period 1994-2017 is presented 

in Table 2. In the analyzed period, 1 kilogram of beans was worth on average over 9 

kilograms of wheat. The maximum value of the parity was achieved in 2014, while the 

minimum value was observed in 1996. The variations in parity were similar to the variations 

in potatoes. The bean/wheat price parity shows a moderately increasing trend.  

 

Table 2: Descriptive analysis of bean/wheat price parity in the period 1994-2017 

Vegetable  Average 

Interval of variation Variation 

coefficient 

(%) 

Average 

rate of 

change (%) 
Minimum Maximum 

Bean 9.14 4.43 14.54 27.61 2.20 

 

Figure 2 shows the original data on the bean/wheat price parity and the forecast for the 

following five years. 

 

The price parity will improve, so it is forecast that in 2022 it will reach the level of 11.5 kg of 

wheat per kilogram of beans, which is significantly higher compared to the average value in 

the analyzed period. 
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Figure 2: Analysis and forecasting of bean/wheat price parity 
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3.3. Tomato/wheat price parity 
 
In the analyzed period, a kilogram of tomatoes was worth on average almost two kilograms of 

wheat. The tomato/wheat price parity showed extremely high variability over the years. The 

most favorable parity was in 2014, while the most unfavorable parity was recorded in 1996. 

The tomato/wheat price parity showed a positive trend in the studied period. 

 

Table 3 presents a descriptive statistical analysis of the changes in the tomato/wheat price 

parity in the period 1994-2017. 

   

Table 3: Descriptive analysis of the tomato/wheat price parity in the period 1994-2017 

Vegetable  Average 

Interval of variation Variation 

coefficient 

(%) 

Average 

rate of 

change (%) 
Minimum Maximum 

Tomato 1.91 0.63 3.71 47.64 3.17 

 

Figure 3 presents the original data on the tomato price parity and the forecast for the 

following five years. In the fifth year of the forecast, the price of tomato will reach a level of 

3.33 kilograms of wheat. 
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Figure 3: Analysis and forecasting of tomato/wheat price parity 
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3.4. Pepper/wheat price parity 
 
Descriptive statistics of the pepper/wheat price parity in the analyzed period is shown in Table 

4. A kilogram of peppers was worth on average about 2.3 kilograms of wheat, with moderate 

variations over years. The maximum value of the parity was achieved in 2000, while the 

minimum parity was observed in 1997. The pepper/wheat price parity shows a slightly 

increasing trend. 

 

Table 4: Descriptive analysis of the pepper/wheat price parity in the period 1994-2017 

Vegetable  Average 

Interval of variation Variation 

coefficient 

(%) 

Average 

rate of 

change (%) 
Minimum Maximum 

Pepper 2.29 1.31 3.29 26.26 1.13 

 

Figure 4 shows the original data on the pepper price parity and the forecast for the period 

2018-2022. 

 

The price parity will significantly improve, so it is forecast that in 2022 the price of peppers 

will reach a level of 3.43 kilograms of wheat.  

 

 

 

 

 

 


