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Abstract 

 

Production of potato (Solanum tuberosum L.) is one of the most significant plant production 

lines in Montenegro. Almost entire production takes place on family agricultural holdings. 

The objective of the paper is to present the significance of potato production in Montenegro 

determined by high cost per unit, unfavourable ratio of export and import prices (Terms of 

Trade) and low marketability level. Economic efficiency of production under the market 

liberalization conditions is presented in the calculation of potato production per ha, on family 

holdings in the period 2009-2011. Dependence of production from the potato purchased price 

in the period 2000-2012 was presented as well. Economic efficiency analysis shows increase 

of total costs per ha, as well as the price cost per kg of potato under the conditions of 

decreased yield per ha. The lowest cost-effectiveness coefficient was in 2010, when the 

lowest yield per ha was recorded. Sensitivity analysis of the profit made in the period 2009-

2011 shows its significant oscillations depending on the increase/decrease of production 

volume and market price. The results of statistical analysis established the significance 

between production and export price. 
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1. Introduction 

 

Potato (Solanum tuberosum L.) is the fourth most important crop in the world, after 

wheat, maize and rice. Potato is a produce consumed in large quantities. The major potato 

producers in Europe are: Russia, Ukraine, Germany, France, Poland and the Netherlands. 

 World population is growing by 160000 daily, which is around 75 million per annum 

(Kovačević, 2011). According to FAO data, potato production in developing countries has 

risen by 94.6% over the last 15 years (FAO,2010). 

Potato originates from the high regions of the Ands, from South American countries 

Chile and Peru. It was grown for the first time in South America 10,000 years ago. The 

presumption is that Spanish conquistadors saw potato for the first time when they got to Peru 

in 1533, in search of gold. Europeans discovered potato at the time when America was 

discovered, as it was at the time the main food of Incas in Chile and Peru, Maya in Guatemala 

and Aztecs in Mexico. Potato was introduced to Europe in 1562 (Rios et al. 2007). 

Potato was introduced into Montenegro and into agricultural production at the end of 

18
th

 century, during the rule of Petar I Petrović Njegoš, more precisely, in 1786. It arrived to 

neighbouring Croatia in 1756 (Butorac and Bolf, 2000), and to Serbia in 1759. Cultivation of 

this crop provided the opportunity to resolve the issue of food availability in Montenegro, 

which, in early 20
th

 century, was a burning social and political issue (Andrijašević and 

Rastoder, 2006). Agricultural production was extensive, and agricultural overpopulation high 

(236 per 100 ha of arable area).  

Today, potato has a great economic importance and it has become the leading 

agricultural crop in Montenegro. Production takes place mainly in hilly and mountainous 

areas of Montenegro, with climate sufficiently humid and cold during the vegetation period. 

This production accounts for about 85% of the overall potato production, while early potato 

production in southern regions accounts for about 15% of overall production. The share in 

overall production shows zoning in potato production. On the territory of Montenegro, potato 

is grown at elevations of up to 1600 m, which is in accordance with the survey (Hijmans, 

2001), according to which around 25% of potato production in the world takes place in 

mountainous areas at elevations above 1000 m. However, despite favourable natural 

preconditions, factors limiting potato production should be mentioned as well. These include: 

high costs per area unit, production in small family holdings, long-term monoculture, 

extensive production, poor quality of the planting material, low level of potato marketability, 
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and unfavourable ratio of import and export prices (Terms of Trade). By the end of 1920s, 

production was focused mainly on meeting own needs. Costs per unit were very high, which 

resulted in a high price cost and lack of interest in market production. Moreover, 

commercialization acts as a go-between for input and output sides of a market. Although the 

net welfare gain from agricultural commercialization at the household level is universally 

accepted, there is no common standard for measuring the degree of household 

commercialization (Von Braun et al. 1994; Timmer,1997). Understanding the functioning of 

input and output marketing is essential to the improvement of farm productivity and 

smallholders’ agricultural commercialization (Tolno et al. 2016).  

The objective of the paper is to present the justification for potato production in 

Montenegro under market conditions, typical for the period analysed (2000-2012), which is a 

period of ownership transformation and market liberalization. Major oscillations in overall 

domestic production took place in the period concerned, as well as changes in the amount of 

costs per area unit and price trends.Unit production cost of crops give information about 

market behaviors as well as detailed information about input use efficiency of the farm 

(Gunduz et al., 2016).  

 

2. Material and Method 

 

The analysed potato production period in Montenegro (2000-2012) is a period of 

market liberalization and transformation of social ownership into private property. The entire 

production takes place in family agricultural holdings. Internal data of family holdings in the 

period 2009-2011 were used for analysis of production costs per area unit. The total costs 

include direct material costs, costs of fixed assets, direct labour costs, costs of finalization, 

sale and other costs. Other costs include hiring costs for experts on holdings, producer 

education costs, purchase of technical literature, etc. Cost-effectiveness of potato production 

is presented from the ratio between production value and total costs. The profit made is a 

difference between production value total costs. Profit sensitivity analysis was used to assess 

production and market risks. From economical viewpoint, measured by production cost-

effectiveness and profitability indicators and compared to other crops, potato production is 

competitive (Živković et al, 2002). 

The paper used the regression analysis to determine the form of relations, i.e. 

dependence between potato production and purchased price. Correlation analysis was used to 
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determine the variation between the phenomena observed and to establish the strength of the 

relationship. Furthermore, paired samples correlation was presented as well. 

Data used in the analysis are official statistical data of the state of Montenegro, which 

cover the area under potato, potato production as well as purchase and sales prices in the 

period 2002-2012. Data on potato imports and exports cover the period 2005-2012, i.e. the 

period since the Statistical Office of Montenegro has begun independent collection, 

processing and presentation of data. Regression analysis was used to determine the form of 

relations, i.e. dependence between potato production and purchased price. Correlation 

analysis was used to determine the variation between the phenomena observed and to 

establish the strength of the relationship. Furthermore, paired samples correlation was 

presented as well. Regression analysis was used for determining the relationship between 

potato yield and price (Burt and Finley 1968, Pavlista and Dillon 2005, Halloran et al. 2005). 

The objective of use of regression models (linear, logarithmic and quadratic) was to identify 

which model presents best the statistically significant relationship between the dependent 

variable (productivity) and independent variable (potato purchased price). Regression model 

is a stochastic model, which describes best the quantitative dependence between variations of 

phenomena observed in reality in a mathematical formula and a set of appropriate hypotheses. 

 Simple linear regression model in a general form: 

 

            

 

with: 

Y1, Y2, …, YN – dependent variable, x1, x2, …, xN – values of independent variable, β0 and β1 – 

unknown constants, regression parameters, ε1, ε2, …, εN – stochastic members or random 

errors, 

N – basic set size. 

Independent variable X is also called explanatory variable, explaining the variable 

variation. Based on the value of the coefficient of determination (R
2
) it was established that 

the quadratic regression model represents best the empirical data. The paper presents the 

correlation between paired samples with the objective of determining the statistical 

significance between productivity and purchased price, sales price, import price and export 

price for potato. Based on the simple linear correlation coefficients, values of which fall 

within the interval range of -1 to +1, shows the strength of relationship between the paired 
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samples. With the coefficient value r > 0, correlation between the phenomena is direct or 

positive (both phenomena show variations in the same direction). Where r < 0, the 

relationship is inverse or negative (one phenomenon is increasing, the other is decreasing, and 

vice versa). Results obtained were analysed and statistically processed using the SPSS 

program. 

 

3. Results and Discussion 

 

Many call potato “the second bread” as it has become an unavoidable foodstuff in 

population nutrition. Potato market is expanding quickly today, and it has become important 

in nutrition of both rural and urban population. Montenegro is significantly lagging behind 

EU Member States in potato production, as its average yield is at around 14 t/ha.  

Potato is the leading agricultural crop in the structure of planted areas in Montenegro. 

Almost entire potato production takes place on private agricultural holdings with average size 

varying from 2 ha in early 20th century, to 4.5 ha today. Producers face a series of limitations, 

such as: high production costs, low yield, growing imports and absence of an organized 

access to the market. Table 1 below shows the calculation of potato production per ha on 

family holdings in the northern region of Montenegro, in the period 2009-2011.  

 

Table 1: Calculation for potato production per ha on family holdings in the northern 

region of Montenegro in the period 2009-2011  

Costs 

2009 2010 2011 

Amount 

(€) 
% 

Amount 

(€) 
% 

Amount 

(€) 
% 

Seed 1,500.00 39.31 1,260.00 33.81 1,655.00 40.17 

Fertilizers 440.00 11.53 560.00 15.02 480.00 11.65 

Plant protection products 445.00 11.66 485.00 13.01 495.00 12.01 

Machinery costs 250.00 6.55 245.00 6.57 242.00 5.87 

Depreciation costs 240.00 6.29 190.00 5.09 140.00 3.39 

Gross salary per employee 229.00 6.00 180.00 4.83 190.00 4.61 

Seasonal workforce 119.00 3.11 130.00 3.48 146.00 3.54 

Bags and packing costs 84.00 2.20 92.00 2.46 100.00 2.42 

Storage costs 48.00 1.25 39.00 1.04 40.00 0.97 

Authorizations and labels 150.00 3.93 160.00 4.29 165.00 4.00 

Finalization costs 90.00 2.36 110.00 2.95 145.00 3.52 

Sales costs  90.00 2.36 125.00 3.35 143.00 3.47 

Annuity 70.00 1.83 70.00 1.87 70.00 1.69 

Other costs 60.45 1.58 80.00 2.14 108.00 2.62 

Total costs 3,815.45 100.00 3,726.00 100.00 4.119,00 100.00 

Price cost, €/kg 0.25 - 0.26 - 0.25 - 

Cost-effectiveness coefficient 1.37 - 1.13 - 1.20 - 
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Source: Authors’ calculations based on internal documents from holdings 

 

The highest share in the cost structure is the share of seeds, ranging from 33.81% to 

40.17%, followed by plant protection products costs and fertilizers costs. The amount of costs 

for seeds varies in the period concerned, resulting from fluctuations in market price, which 

ranged from 0.42 €/kg to 0.55€/kg. The quantity of seed used per ha was at the level of 3000 

kg. The share of other costs varies depending on market price. Some authors argued that farm 

households especially subsistence ones must have access to productive technologies and 

adequate private and public goods in order to produce a marketable surplus (Barret, 2007). 

The calculated price cost of potato per kilogram is a ratio between total production costs and 

production volume achieved. In 2010, yield per ha decreased, resulting in increase in price 

cost compared to 2009 and 2011. The ratio of production value and total costs provides cost-

effectiveness coefficient, which was the lowest in 2010, when the lowest yield and the lowest 

market price of potato were effected. 

 

Table 2: Potato production value per ha in the period 2009-2011 

 Yield in kg Market price €/kg Production value, € 

2009 15000 0.35 5,250.00 

2010 14570 0.29 4,225.00 

2011 16500 0.30 4,950.00 

Source: Authors’ calculations based on internal documents from holdings 

 

Potato production value in the period observed oscillates and depends on market price 

trends. The highest amount of profit was achieved in 2009, the year with the highest market 

price for the potato (Table 3.). In the period observed, market prices of potato were higher 

than realized production prices on holdings, which contributed to their profit making. 

 

Table 3: Profit made in potato production in the period 2009-2011 

 Production value (€) Total production costs, € 
Profit in potato production, 

€ 

2009 5,250.00 3,815.45 1,434.55 

2010 4,225.00 3,726.00 499.00 

2011 4,950.00 4,119.00 831.00 

Source: Authors’ calculations based on internal documents from holdings 
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Profit sensitivity analysis in potato production is used for assessment of production 

and market risks. Table 4 below provides an overview of the profit sensitivity analysis in 

potato production in the period 2009-2011. 

 

Table 4: Profit sensitivity analysis in potato production, 2009-2011 

2009 

Price €/kg 

  -20% -10% 

Realized 

market price 

€/kg 

10% 20% 

  0.28 0.31 0.35 0.38 0.42 

Yield kg/ha       

-10% 13,500.00 -35.45 369.55 909.55 1,314.55 1,854.55 

-20% 12,000.00 -455.45 -95.45 384.55 744.55 1,244.55 

Realized yield, 

kg/ha 

15,000.00 385.00 835.00 1,434.55 1,884.55 2,484.55 

10% 16,500.00 804.55 804.55 1,959.55 2,454.55 3,114.55 

20% 18,000.00 1,244.55 1,764.00 2,484.55 3,024.55 3,744.55 

2010 

Price €/kg 

  -20% -10% 

Realized 

market price 

€/kg 

10% 20% 

  0.23 0.26 0.29 0.32 0.35 

Yield kg/ha       

-10% 13,113.00 -710.00 -316.62 76.77 470.16 863.55 

-20% 11,656.00 -1,045.00 -695.44 -345.76 3.92 353.60 

Realized yield, 

kg/ha 

14,570.00 -374.90 62.20 499.00 936.40 1,373.55 

10% 16,027.00 -39.79 441.02 921.83 1,402.64 1,883.45 

20% 17,484.00 295.32 819.84 1,344.36 1,868.88 2,393.40 

2011 

Price €/kg 

  -20% -10% 

Realized 

market price 

€/kg 

10% 20% 

  0.23 0.27 0.30 0.33 0.36 

Yield kg/ha       

-10% 14,850.00 -703.00 -109.50 336.00 781.50 1,227.00 

-20% 13,200.00 -1,083.00 -555.00 -159.00 237.00 237.00 

Realized yield, 

kg/ha 

16,500.00 

 

-324.00 336.00 831.00 1,326.00 1,821.00 

10% 18,150.00 55.50 781.50 1,326.00 1,870.55 2,415.00 

20% 19,800.00 435.00 1,227.00 1,821.00 2,415.00 3,099.00 

 

Sensitivity analysis shows a high risk in profit making in potato production. The 

analysis shows the oscillations in yield and market price levels ranging from ±10% to ±20%. 

Thus, for example, the fall in yield and price by 20% in 2009, would cause a negative 

financial result. The analysis clearly points to importance of increase of production volume 

per ha, as it reduces production costs per area unit. 
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Important factors that influence the production volume include: climatic factors, as 

their pronounced variations result in major losses in yield, as well as soil factor. Thus, for 

example, potato in hilly and mountainous areas is grown in quite acid soils (pH<4.5) having a 

negative effect on yield. Absence of irrigation system is one of factors having a negative 

effect on increased intensification of potato production. Production of potato intended for 

storage and consumption during autumn and winter prevails in hilly and mountainous areas, 

which results in significant increase in costs. For example, producers of early potato in 

southern parts of Montenegro, which accounts for around 15% of overall potato production, 

enjoy more favourable climatic conditions enabling them to sell potato at higher prices. The 

cultivation cycle of the early potato is made possible by favourable climatic conditions that 

persist throughout the winter season in the regions of southern Italy (Agnese et al. 2008, 

D’Asaro et al. 2014, D’Asaro and Grillone 2014, Grillone et al. 2009, Tudisca et al. 2013).  

In 1990s, recession was evident in all segments of economy, while certain progress 

was made in potato production. Cultivation of Kennebec variety began in Montenegro, which 

was present on around 50% of the area available. Having in mind that at the end of 1990s, 

Montenegro launched the process of privatization and market liberalization, potato production 

in the period 1997-2000 was present on average, on an area of 10,277 ha, with average yield 

of 6.08 t/ha. 

In the period analysed, 2000-2012, potato production was growing, despite the 

limitations. Production increase was the result of increase in investments made in agriculture, 

resulting from foreign investments and the state’s commitment to agriculture as one of 

strategic branches of economic development. The result of activities implemented was 

reflected in improved technical and technological level of production, extension services and 

increase in agricultural budget. Together with tourism, in the period analysed agriculture was 

the pillar of economic development. Although a positive trend was recorded, potato yield was 

still by about three times lower than in West European states. Taking into account the climatic 

conditions, Montenegro has the capacities to produce potato with a yield of around 25-30 t/ha. 

Lower yield is influenced by producers’ habit of growing potato in monoculture for many 

years. 

Price level is one of important factors and indicators of economic status of potato 

producers. The ratio between the yield and market price significantly influences the 

profitability level achieved. Potato prices in Montenegro fluctuate significantly and are among 

the highest in the region. High potato price currently makes this production interesting from 
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an economic point of view; however, with market opening, it is becoming increasingly less 

competitive. 

Montenegro is a net importer of food, but a high level of self-sufficiency was attained 

in potato production in the period 2000-2008, reaching the level of 95% (Despotović et al. 

2008). Taking into account the high level of consumption in tourism, Montenegro has to 

supply the lacking quantities from imports. Market liberalization and potato imports resulted 

in a decrease in potato prices at the Montenegrin market. From the producers’ viewpoint, 

liberalization process can affect their economic status. In that regard, it is necessary for potato 

producers to increase the production volume, cut costs and improve the produce quality. 

Better labour productivity is an important factor, since the share of labour cost in price cost is 

quite high. Another major impact of stagnant productivity is the resulting “cost squeeze” 

placed on growers. Increased production costs can be offset if accompanied by commensurate 

increases in productivity (Halloran et al. 2005). This is consistent with results from a study by 

suggesting that productivity would be higher if more land is brought under potato cultivation 

(Obare et al. 2010, ).  

Following the market liberalization and its complete opening, Montenegro imported 

much higher quantities of potato than it imported. In this period, Montenegro had not only 

opened up its market of agricultural and food products, the tourist offer had also become very 

attractive for tourists from the region and Europe. It should be noted that potato is an 

important foodstuff in Montenegro’s population and its consumption is traditionally high. 

Average potato production is around 68 kg per capita. The highest consumption per capita is 

recorded in Latvia (178 kg), Poland (118 kg), Greece (103 kg), Malta (99 kg) (EU 2012). Low 

marketability of potato production and unorganized, out-of-date distribution network are 

factors of limitation that drive the increase in imports.  

In order to change the regression analysis method, dependent and independent 

(explanatory) variables had to be set. Productivity was identified as dependent variable, while 

potato purchased price was identified as explanatory variable. Scatter plot was used to assess 

whether the straight line approximates empirical values properly. Independent variable (potato 

price X) was presented on abscissa and dependent variable (potato productivity Y) on the 

ordinate. Diagrams 1 and 2 show all three models (linear, logarithmic and quadratic) with 

potato purchased price in t-1 and t-2 as independent variable. The model was done with 

confidence interval of α 0.05 
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Diagram 1. Potato production and potato purchased price t-1 

 

 

Diagram 2. Potato production and potato purchased price t-2 

In diagrams 1 and 2, the highest concentration of scattered points was around the 

quadratic function line. The quadratic model represents best the empirical data. The task given 

was to find a mathematical dependence model that describes best the relationship between the 

potato purchased price and potato productivity. The starting model was linear. This model is 

based on the equation of a straight line, (Y= β0+β1x), describing the functional relationship 

between the two phenomena. However, it is known that stochastic relationships prevail in 
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economy and social sciences. Consequently, the model has to be amended and adjusted to 

reality. That is why, in addition to linear, logarithmic and quadratic models were also used in 

regression analysis. Table 5 shows the results obtained with use of quadratic model.  

Table 5: Quadratic model, the independent variable is purchased price of potato in t-1. 

Model Summary 

R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

.318 .101 -.098 .339 

ANOVA 

 Sum of Squares Df Mean Square F Sig. 

Regression .116 2 .058 .507 .618 

Residual 1.033 9 .115   

Total 1.149 11    

Coefficients 

  
Unstandardized Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

Purchased price of Potato in 

t minus 1 

-2.403 2.399 -1.569 -1.002 .343 

Purchased price of Potato in 

t minus 1 ** 2 

1.925 2.004 1.504 .960 .362 

(Constant) 11.034 .568  19.434 .000 

The independent variable is purchased price of potato in t minus1 

 

The regression model, more precisely, the quadratic model, as well as function testing 

shows dependence between purchased price of potato and potato production. The regression 

analysis was done also for the case where independent variable, i.e. the purchased price of 

potato is in t-2. (Table 6). The quadratic model showed highest reliability also in this case and 

gave the highest determination coefficient. 

 

Table 6: Quadratic model, the independent variable is purchased price of potato in t-

2. 

Model Summary 

R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

.499 .249 .061 .325 

ANOVA 

  Sum of Squares Df Mean Square F Sig. 

Regression .280 2 .140 1.327 .318 

Residual .843 8 .105   

Total 1.123 10    

Coefficients 

  
Unstandardized Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 
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Purchased price of Potato in 

t minus 2 

-3.841 2.369 -2.483 -1.622 .144 

Purchased price of Potato in 

t minus 2 ** 2 

3.055 1.962 2.384 1.557 .158 

(Constant) 11.373 .571  19.916 .000 

The independent variable is purchased price of potato in t minus 2 

 

The regression analysis used enabled formulation of a model based on which 

dependent variable can be described and predicted based on a single explanatory variable. 

Purchased price is an important factor influencing production. However, other factors that 

were not observed during the period analysed could also influence the yield. Improvements in 

pest control may account for most of yield gain (Guenthner et.al. 1999). 

  

Table 7: Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 Purchased Price & Import P_Kg 8 ,022 ,959 

Pair 2 Sale Price & Import P_Kg 8 -,544 ,163 

Pair 3 Purchased Price & Export P_Kg 8 -,608 ,110 

Pair 4 Sale Price & Export P _Kg 8 ,432 ,285 

 

The first finding is related to the correlation between purchase/sale prices and 

export/import prices. There is almost no correlation between purchased prices and import 

prices. There is a negative correlation between sales prices and import prices. There is also a 

negative correlation between purchased price and export prices. There is a positive correlation 

between sale prices and export prices. T-test (Table 8) was used to analyse the mean values of 

different data sets observed. 

 

Table 8: Paired Samples Test 

 Paired Differences 

t df 
Sig. (2-

tailed) Mean 

Std. 

Deviatio

n 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

 

Lower 

 

Upper 

 

Pair 

1 

Purchased_Price - 

Import_P_Kg 

,08250 ,09036 ,03195 ,00696 ,15804 2,582 7 ,036 

Pair 

2 

Sale_Price - 

Import_P_Kg 

,12000 ,11439 ,04044 ,02437 ,21563 2,967 7 ,021 

Pair 

3 

Purchased_Price - 

Export_P_Kg 

,09875 ,12206 ,04315 -,00329 ,20079 2,288 7 ,056 

Pair 

4 

Sale_Price - 

Export_P_Kg 

,13625 ,07425 ,02625 ,07418 ,19832 5,190 7 ,001 

Pair Purchased_Price - -,03750 ,11145 ,03940 -,13068 ,05568 -,952 7 ,373 
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5 Sale_Price 

Pair 

6 

Import_P_Kg - 

Export_P_Kg 

,01625 ,07190 ,02542 -,04386 ,07636 ,639 7 ,543 

 

There is no statistically significant difference between purchased price and sales price 

by year. There is no statistically significant difference between import prices and export 

prices. There is a statistically significant difference between purchased price and import price, 

but there is no statistically significant difference between purchased price and export prices. 

There is a statistically significant difference between sale prices and both export and import 

prices. 

 

Table 9: Paired Samples Statistics 

 
Mean N 

Std. Deviation Std. Error 

Mean 

Pair 1 Purchased_Price ,2863 8 ,07328 ,02591 

Import_P_Kg ,2038 8 ,05449 ,01927 

Pair 2 Sale_Price ,3238 8 ,07520 ,02659 

Import_P_Kg ,2038 8 ,05449 ,01927 

Pair 3 Purchased_Price ,2863 8 ,07328 ,02591 

Export_P_Kg ,1875 8 ,06274 ,02218 

Pair 4 Sale_Price ,3238 8 ,07520 ,02659 

Export_P_Kg ,1875 8 ,06274 ,02218 

Pair 5 Purchased_Price ,2863 8 ,07328 ,02591 

Sale_Price ,3238 8 ,07520 ,02659 

Pair 6 Import_P_Kg ,2038 8 ,05449 ,01927 

Export_P_Kg ,1875 8 ,06274 ,02218 

 

The table above table shows that average purchase and sale prices are higher than 

average import and export prices. Average import prices are higher than average export 

prices. 
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Table 10: Paired samples correlations with year t (same year) all prices 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 Productivity & Purchased_Price 8 -,659 ,076 

Pair 2 Productivity & Sale_Price 8 ,573 ,137 

Pair 3 Productivity & Import_P_Kg 8 -,060 ,887 

Pair 4 Productivity & Export_P_Kg 8 ,870 ,005 

 

The table above shows the correlation between productivity (production/area) and 

purchased price, sales price, import price and export price. As shown in the table above the 

main statistically significant result was found in the relationship between productivity and 

export price. It shows that with increase in productivity export price also increases. But, there 

is a negative relationship between productivity and import price. Productivity reversely 

affects purchased price but positively affects sales price.  

 

Table 11: Paired samples correlations with t+1 (next year) foreign trade price 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 3 Productivity & Import_P_Kg 8 -,213 ,612 

Pair 4 Productivity & Export_P_Kg 8 -,667 ,071 

 

The table above table shows the correlation between t-year productivity and t+1 year 

export and import prices. As shown, there is a negative correlation between productivity and 

prices. When productivity increases both import prices and export prices decrease. However, 

this decrease is more discernible in export prices. 

 

4. Conclusion 

 

Potato is a crop that has played an important role in improvement of the standard of 

living in Montenegro. It saved many nations from hunger; it contributed to the population 

growth and economic development of states. Many call it “the second bread” as it has become 

an inevitable foodstuff in nutrition of the population. Today, potato market expands quickly 

and it has become important part of nutrition of both rural and urban population. The main 

characteristics of potato production in Montenegro are high costs per area unit, low 

marketability level and dependence on export and import prices. 

Analysis of total costs on family holdings in the period 2009-2011 shows that the 

lowest costs per unit were achieved in 2010, the year when the lowest yield and market price 
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of potato were achieved. Decreased production volume resulted in higher price cost per kg 

compared to 2009 and 2011, as well as in a lower cost-effectiveness coefficient. Seed costs 

have the highest share in cost structure (33.81% to 40.17%), followed by plant protection 

products costs, fertilizers costs and others. The share of specific costs in total costs varies and 

depends on the market price achieved. Profitability in potato production is determined by 

costs, yield and market price. The highest profit was made in 2009, the year when the highest 

yield and market price of potato were achieved. Profit sensitivity analysis shows major 

oscillations under the conditions of decrease/increase in yield and market price. 

Official statistical data on potato production, prices, imports and exports formed the 

basis for regression and correlation analysis. Regression analysis showed that empirical data 

are represented best by the quadratic models. The models showed dependence between the 

purchased price of potato and potato production. Correlation analysis of paired samples 

showed that the main statistical significance was recorded in the relationship between 

production and import prices.   

Efforts on intensification of potato production and reduction of costs per hectare 

should continue to be invested in the future, which should have a positive effect on economic 

indicators. Potato consumption in Montenegro has a long tradition, and habits of Montenegrin 

customers when it comes to the use of this crop should be taken into consideration.  
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