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Abstract 
Rational management of natural resources in rural and agricultural areas, combined with an increase in 

competitiveness, is one of the major challenges facing the modern economy. It emphasizes the growing importance 

of agricultural production, which is in harmony with the natural, social and institutional environment while at the 

same time ensuring the expected economic effects. Organic farming is an opportunity to tackle the negative effects 

of the intensification of agricultural production and its industrialization. Organic farming is one of the fastest 

growing segments of agricultural production in the EU. The purpose of this paper is to present the dynamics of 

selected characteristics of organic farming in the years 2005-2014 in the Polish-German Border Region. The 

method of panel analysis was used to account for the importance of macroeconomic factors. 
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1 Introduction 
For over the past two decades, agricultural practices have undergone a deep transformation 

process. The European model of agriculture has experienced a particular transformation. 

Previously, traditional agriculture was to be the economic pillar of the primary sector, whose 

main objective was to ensure a rapid increase in the production and supply of agri-food 

products, as well as a corresponding income for agricultural producers. Currently, due to the 

negative effects of industrialization and the intensification of agricultural production, the issue 

of sustainable development is increasingly emphasized, and consequently the importance of 

organic farming, as a form of agricultural production that is in harmony with the natural, social 

and institutional environment, while at the same time ensuring economic benefits. The organic 

farming system is both theoretically and practically in keeping with the idea of sustainable 

agriculture, offering a variety of sustainable benefits: economic, social, environmental, ethical 

and health. The essence of organic farming is perceived in the holistic approach of farming, 

which ensures a dynamic development of agricultural production, while recognizing rising 

social expectations in terms of environmental and biodiversity protection and respect for ethical 
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values, the application of certain organic principles to organic farming (Kłos, 2011). The article 

seeks to explain directions and pace of change of this production on the regional level, regions 

of the Polish-German Border Region and its economic and social conditions.  

 

2 The concept and importance of organic farming 
The concept of sustainable development also found its reference in agriculture, where it resulted 

in the concept of sustainable agriculture. The system of agriculture, which implements the 

concept of permanent and sustainable agriculture, should be reflected in ecological farming.  

 

In the literature, organic farming is referred to as biological, organic or biodynamic (Hamm, 

Gronenfeld, 2004). As defined at the Ottawa Conference on April 15-18, 1997 by the Codex 

Alimentarius Commission and WHO (World Health Organization), organic farming should be 

understood as a holistic management system that promotes biodiversity, biological activity and 

ecological cycles (Runowski, 2012). Thus, in the case of agricultural holdings, this means 

proper adaptation of intensity and direction of production to natural conditions.  

 

It is worth emphasizing that the agri-food industry, with its multidimensional structure, properly 

targeted, offers the opportunity to interact on many levels, with relatively low resources 

(Slangen, 2001). In the agricultural sector, the activity aiming at environmental protection, 

which simultaneously serves to integrate and sustainably restructure rural landscapes, ensures 

sustainable multi-functionality in rural areas. As Gorton and Davidova state, organic farming 

serves the functions (Gorton, Davidova, 2006): production (food and non-food production), 

environmental and spatial (agro-ecosystem use, biodiversity conservation), socioeconomic 

(conservation of soil and environmental productivity and natural resources, labour resources, 

waste management).  

 

Multifunctional development of organic farming in European Union (EU) countries is 

influenced by regional or even local conditions. Particularly in the peripheral areas economic 

and social factors may be the factors determining the development of ecological farms. The 

strong territorial and functional conditions of agriculture derive from its specific nature - the 

use of natural space and the strong interaction with nature and threats from civilization (Kułyk, 

Kowalewicz, 2016). It is therefore important to consider organic farming in regional terms and 

to try to define its determinants.  

 

3 Development and present condition of organic farming in Polish-German 

Border Region  
According to the latest report of The World of Organic Agriculture Statistics and Emerging 

Trends 2016, Germany is the largest organic food market in Europe and the second largest in 

the world after the United States. Poland currently ranks sixth in the EU in terms of the number 

of organic farms (Willer, Schaack, 2016). Growing importance of organic farming in Poland 

and Germany is highlighted by a constant increase in the number of farms targeted at this 

farming system. Over the past 11 years, the number of organic farmers after the conversion 

period in Poland and Germany has increased several times (Table 1). The increase in the number 

of farms in Poland and Germany is almost linear (Fig. 1), at least until 2013. The coefficient of 

determination of 0.97 for Germany and 0.88 for Poland indicates that the assumed equations 

are well suited to the course of this phenomenon in the period 2004-2014. After 2013, we are 

observing some change. However, it should be noted that there were different growth rates of 

this production in Poland and in Germany. In Germany this growth was slower, while in Poland 

the dynamics were higher, which may indicate greater fluctuations of this production.  
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Table 1. The changes of number organic farms in Germany and Poland in the years 2004-2014 

Year The number of organic 

farms in Germany 

Change (previous 

year = 100%) 

The number of 

organic farms in 

Poland 

Change (previous 

year = 100%) 

2004 16 603 - 3 760 - 

2005 17 020 2,51 % 7 182 91,01 % 

2006 17 557 3,16 % 9 187 27,92 % 

2007 18 703 6,53 % 11 870 29,20 % 

2008 19 813 5,93 % 14 896 25,49 % 

2009 21 047 6,23 % 17 092 14,74 % 

2010 21 942 4,25 % 20 578 20,40 % 

2011 22 506 2,57 % 23 427 13,84 % 

2012 23 032 2,34 % 25 944 10,74 % 

2013 23 271 1,04 % 26 598 2,52 % 

2014 23 717 1,92 % 24 829 -6,65 % 

Source: own study based on Eurostat, http://ec.europa.eu/eurostat/data/database [10.03.2017] 

 
Figure 1. Changes of the number of organic farms in Germany and Poland in the year 2004-2014

 
Source: own study based on Eurostat, http://ec.europa.eu/eurostat/data/database [10.03.2017] 

 

The increase in the number of certified farms was also observed in all analysed Polish-German 

Border Region (Fig. 2).  
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Figure 2. Changes of the number of organic farms in the Polish-German Border Region in the year 2004-

2015

 
Source: own study based on Eurostat, http://ec.europa.eu/eurostat/data/database [11.03.2017] 

 

Organic farming is therefore still a special niche of agriculture, but with an upward trend. In all 

analysed regions, with the increase in the number of farms with certified production of 

agricultural products, there is an increase in the area of organic farming (Fig. 3,4). Growth 

dynamics was regionally different, which is an important premise for the notion of not only 

domestic but also regional determinants of organic production.  

 
Figure 3. The changes of  the total area organic farms in Brandeburg,Mecklenburg-Vorpommern, 

Sacksen in the years 2004-2015

 
Source: own study based on Eurostat, http://ec.europa.eu/eurostat/data/database [11.03.2017] 
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Figure 4. The changes of  the total area organic farms in Lubuskie, Dolnośląskie, Zachodniopomorskie in 

the years 2004-2015

 
Source: own study based on Eurostat, http://ec.europa.eu/eurostat/data/database [11.03.2017] 

 

It is worth emphasizing that both in Poland and in Germany there is a systematic growth of area 

of ecological land and the share of ecological area of farms in the total area of agricultural land. 

However, in Poland strong domestic conditions have emerged (very similar shape of changes 

in area of ecological farms in different regions – Fig. 5,6).  

 
Figure 5. The changes of  the total area organic farms in Germany in the years 2004-2015

 
Source: own study based on Eurostat, http://ec.europa.eu/eurostat/data/database [11.03.2017] 
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Figure 6. The changes of number organic farms and the total area organic farms in Poland in the years 

2005-2016

 
Source: own study based on Eurostat, http://ec.europa.eu/eurostat/data/database [11.03.2017 

 

On the basis of the presented data it can be stated that the growth rate of organic farms in Poland 

was higher than in Germany. The variation could be due to relatively higher agri-environmental 

subsidies and different socio-economic conditions. Between Poland and Germany there are 

relatively large disparities in the level of economic development. A particularly high level of 

disparity between regions is observed in terms of socio-economic conditions, inter alia by the 

level of GDP per capita (Gross domestic product), unemployment rate, share of employed in 

agriculture, industry and services, employment in total (Table 2).  

 

Looking for explanations of the emerging market for organic products and consequently 

ecological farms, researchers take into account a very wide range of factors. The  publications 

are dominated by the analysis of consumer preference derives from its usefulness, where price 

differences between organic and traditional products are explained by factors (Daugbjerg et al. 

2011, Gabriel et al. 2009, Ilbery and Maye 2011, Lund and O’Doherty 2008, Hughner 2007): 

social, supply, qualitative, psychological, political, ethical (animal welfare). This is a 

microeconomic and interdisciplinary approach. The importance in these studies is also 

attributed to demographic factors that describe the main characteristics of the average consumer 

of organic products. Bjorkhaug and Blekesaune (2013) describe particularly strong effects on 

the development of organic farming in areas with higher population density and access to a 

large number of consumers. Also the activities carried out within the information policy by the 

producers themselves and the state institutions (product labelling) are important (Van Loo 2011, 

p. 604, Janssen and Hamm 2011). Of particular importance is the role of the state institution, 

which allows to reduce the asymmetry of information between the producer and the consumer. 

It can also be noted that the differences between countries are often explained by differences in 

the stage of development of this market (Hughner et al 2007, Hjelmar 2011, p. 336), which 

would indicate a lesser role of universal factors. Regional conditions are a common mechanism 

for addressing the issue of the development of ecological farms (e.g. Hinirsch 2013, Kneafsey 

2010, p. 178, Lobley 2013). It is worth noting that the transition to sustainable development in 

the economy as well as in agricultural production can be traced also to macroeconomic 

conditions referring to different macroeconomic trends (e.g. Røpke 2016, Fontana, Savier 

2016). At this point of discussion, we introduce macroeconomic conditions that can refer to the 

whole national system (e.g. unemployment, GDP or per capita consumption) or take a regional 
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dimension. This broadens the scope of the factors taken into account and leads to the search for 

a universal model for the development of organic farming.  

 
Table 2. Selected features characterizing the socio-economic diversity of regions of the Polish-German 

border in 2015 

Region Population 

density, 

number of 

inhabitants 

/ km2 

The share of employees in total 

employment,% 

 

 

Unemployment 

rate, 

% 

GDP per 

capita 

agriculture   industry    services pln  

Pl 

(N) 

= 

100 

Poland 122 16,2 23,1 60,7 7,5 11238 100 

Dolnośląskie 144,6 7,7 26,7 65,7 7 12547 112 

Lubuskie 72,1 7,9 27,8 64,3 6,4 9340 74 

Zachodniopomorskie 74 7,9 22 70,1 7,5 9501 102 

AVERAGE VALUE 96,9 7,8 25,5 66,7 7 9420,5 96 

MINIMUM 72,1 7,7 22 60,7 6,4 9340 74 

MAXIMUM 144,6 16,2 27,8 70,1 7,5 12547 112 

STANDARD 

DEVIATION 

31,2 3,6 2,4 3,3 2,5 1475,3 20 

THE COEFICIENT 

OF VARIATION 

32 46 9 5 13 16 21 

Germany 230,9 2,2 25,5 72,4 4,6 30247 100 

Brandeburg 86,8 3,6 22,3 74 5,7 26518 88 

Mecklenburg-

Vorpommern 

73,6 3,9 18,4 77,5 7,8 24940 82 

Sacksen 232,1 2,2 26,5 71,3 6,3 27341 90 

AVERAGE VALUE 130,8 3,23 22,4 74,2 6,6 26266,3 86,7 

MINIMUM 73,6 2,2 18,4 71,3 5,7 24940 82 

MAXIMUM 232,1 3,9 26,5 77,5 7,8 27341 90 

STANDARD 

DEVIATION 

87,5 0,9 3,6 2,7 3,8 2225,7 3,4 

THE COEFICIENT 

OF VARIATION 

67 28 16 4 20 8 4 

Source: own study based on Eurostat, http://ec.europa.eu/eurostat/data/database [13.03.2017] 

 

In the land states there was a correlation between the share of employment in agriculture and 

the population density - the lower the population density, the higher the employment in 

agriculture. In Poland, such dependence was only observed in the Dolnośląskie Voivodeship.  

 

In terms of the unemployment rate in Poland in 2015, its level was higher (7,5%) than in 

Germany (4,6%). There were also differences in unemployment rates across regions. The 

highest level of unemployment was in the German state of Mecklenburg-Western Pomerania- 

7,8%, Zachodniopomorskie Voivodeship – 7,5% and the Dolnośląskie Voivodeship – 7,0%. 

The lowest unemployment rate was recorded in Brandenburg – 5,7%. In all the analysed lands 

the unemployment rate was higher than the unemployment rate for Germany. The phenomenon 

of unemployment was more strongly differentiated regionally in Germany (where the 

coefficient of variation was (20%), in Poland (13%) .The analysed regions, apart from area 

diversity, population and geographical conditions, also differ in terms of economic potential 

and economic development. If the gross national product per capita is considered as a level of 

economic development, then only the Lower Silesian Voivodeship is found to be higher than 

the average for the country. Other regions of the Polish-German Border obtained lower values 

than the national average. The lowest level of GDP per capita was recorded in the Lubuskie 
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Voivodeship (74% of the national average), the highest in the Dolnośląskie Voivodeship (112% 

of the national average). The values for the regions lying on the German side of the border were 

almost four times higher than in the voivodeships of Poland. Econometric methods should be 

used to evaluate the impact of economic and social factors on the development of organic 

farming.  

 

4 Material and methodology of the research  
The study is an attempt to evaluate selected aspects of organic farming at regional level. The 

paper assumes that the assessment will be based on analytical variables at NUTS-2 regions. The 

territorial scope of the study covers the Polish-German border area, i.e. three Polish 

voivodeships: Zachodniopomorskie, Lubuskie and Dolnośląskie and three border German 

federal states: Mecklenburg-Vorpommern, Brandenburg and Saxony. In order to identify and 

characterize the nature and impact of individual socio-economic factors on organic farming, the 

data from national and foreign statistical yearbooks - Central Statistical Office, Federal 

Statistical Office and data from the Eurostat database and organizations working for organic 

farming – such as among others BOLW, Soel. The study covered the years 2004-2015. The 

panel of a fixed-effect regression model was used in the study. In this econometric model it is 

assumed that individual effects are not accidental and can express specific and directly 

unobserved features in the region (Baltagi, 2003). The use of the panel model allowed for the 

assessment of differentiated individual regional effects. The analytical form of the applied 

model is presented in the following equation (Maddala, 2007):  

 

𝑦𝑖𝑡 = 𝛼𝑖 + 𝛿𝑡 + 𝛽′𝑥𝑖𝑡 + 휀𝑖𝑡, (1) 

where:  

i - index of an object (region), 

t -  period (year), 

𝛼𝑖 - individual effect, fixed over time, different in space for different regions in the panel,  

𝛿𝑡 - constant periodic effect, having the same value for all units in the panel during the same 

period but different in each period,  

𝛽′ - vector of coefficients of variables, 

𝑥𝑖𝑡 - cross-sectional variables  

 

The explanatory variable was the area of certified organic farms. The explanatory variables 

initially included ten potential variables, selected on the basis of the theory and the results of 

the other authors' work in the previous considerations, and finally selected: unemployment rate, 

per capita GDP and population density. The hypothetical form of the model assumed the 

following formula:  

 
𝑨𝒓𝒆𝒂𝒐𝒇𝒄𝒆𝒓𝒕𝒊𝒇𝒊𝒆𝒅𝒐𝒓𝒈𝒂𝒏𝒊𝒄𝒇𝒂𝒓𝒎𝒔 = 𝜶𝟎 + 𝜶𝟏𝑮𝑫𝑷𝒑𝒆𝒓𝒄𝒂𝒑𝒊𝒕𝒂 + 𝜶𝟐𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕𝒓𝒂𝒕𝒆 +

𝜶𝟑𝐝𝐞𝐧𝐬𝐢𝐭𝐲𝐨𝐟𝐩𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧 + 𝜷′𝑫𝑼 + 𝝀′𝑫𝑽,  

where, 

β - vector of zero-one variables for individual region effects, 

λ - vector of zero-one variables for time T.  

 

The validity of the model with fixed effects was confirmed by the Wald test. In order to 

investigate the validity of applying the model with random effects rather than the classical 

model, a Breusch-Pagan statistical test was used to verify the assumption about the constancy 

of the variance of the random component. The LM statistic= 22,2827 and the obtained p value 

indicated p= 2,62621e-012 that the more appropriate estimator is the random / fixed estimator 

than KMNK. The Hausman test was used to test the validity of the choice between the fixed 
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and random model, for which the null hypothesis means the validity of the model with random 

effects. Statistics H was 38,5296 at p value of p = 0,00189086, which allowed the null 

hypothesis to be rejected for the alternative, indicating that the model with fixed effects was 

more appropriate.  

 

The results of panel MNK estimations using 66 observations in 6 sections are presented in Table 

3.  

 
Table 3.  Estimation of model parameters 

The independent variable 

 

Coefficient Standard error t-Student p-value  

constant                 -11,593 2,75883 -4,202 9,41e-05 *** 

GDP per capita 0,655623 0,206747 3,171 0,0024 *** 

Unemployment rate -0,760567 0,102037 -7,454 5,57e-010 *** 

Density of population  7,65014 1,48176 5,163 3,22e-06 *** 

Dolnośląskie 2,32001 0,427000 5,433 1,19e-06 *** 

Zachodniopomorskie 2,55980 0,418358 6,119 9,19e-08 *** 

 

Brandenburg 2,06346 0,375718 5,492 9,61e-07 *** 

Mecklenburg-Western 

Pomerania 

2,73281 0,495347 5,517 8,76e-07 *** 

 

Saxony −1,72658 0,272098 −6,345 3,89e-08 *** 

 

level of significance: * 0.1, ** 0.05, *** 0.01 

Source: own calculations using GRETL 2017b 

 
The evaluation of model matching and statistical tests are presented in Table 4.  

 

Table 4. Evaluation of matching and statistical tests. 

Arithmetic mean of the dependent 

variable 

4,716738 Standard deviation of dependent 

variable 

0,326045 

Sum of residual squares 0,468367 Standard error of residues 0,090647 

LSDV R-square 0,932832 Within R-square 0,82345 

Credibility logarithm 69,63929 Akaike information criterion -121,2786 

Bayes. Schwarz criterion −101,5717 Hannan-Quinna criterion −113,4915 

Autocorrelation of residues- rho1 0,483905 Durbin-Watson statistics 0,818018 

Source: own calculations based on GUS data  and using GRETL 2017b, http://stat.gov.pl/ [14.03.2017] 

 

In the fixed effects model, the analysed regressors, such as GDP per capita, unemployment rate 

and population density showed a significance level of 1%. The conducted analysis using the 

panel method with fixed effects allowed to indicate that the socio-economic conditions 

influence significantly the development of the area of certified ecological farms in the regions 

of the Polish-German border. A positive correlation was found by factors such as GDP at 

current prices per capita and population density. The negative correlation was marked by the 

unemployment rate. This means that income factors play a key role in shaping the market for 

organic products and its development on a regional basis. Improving income conditions, 

including the decrease in unemployment, contribute to increased demand for these products and 

broadening the volume of organic farming. The challenge is the risk of economic fluctuations 

in such conditions. An important factor also revealed was the density of the population, which 

was largely regional and reflected the potential population of customers. There were also 

revealed individual effects specific to each region (Table 3), which are detailed in relation to 

Lubuskie province, which shows the regionalization of the production and its conditions.   
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It is worth stressing that the results should be treated with great caution, due to the relatively 

short period and small number of data, although they are consistent with the expectations and 

conclusions of the theory (Kułyk, Kowalewicz 2016). The structural parameters for the regions 

are given in relation to the base voivodeship, which is the Lubuskie Voivodeship, showing a 

significance level of 1%. Negative values indicate less impact on the area of ecological farms.  
 

5 Conclusion 

In the years 2004-2015, organic farming in both Poland and Germany was characterized by 

stable and sustainable growth, which confirms the growth of organic production on the EU 

market. Transformations were also subject to the number and the multiform structure of farms. 

However, this process is subject to gradual stabilization. In the future it can be expected that 

changes in the volume of production of organic farms will to a large extent be generated by the 

growth of the size of the area of ecological entities. The article also confirms that the diversified 

competitiveness of agriculture, in addition to natural conditions in the region, is influenced by 

a number of economic and social conditions. This effect should be coupled with favourable 

changes in macroeconomic conditions, including the increase in per capita income, as well as 

the impact of cross-border markets.  

  

Despite the existence of regional differences, it was possible to demonstrate the existence of a 

universal model for the development of organic farming in cross-border regions of Poland and 

Germany based on macroeconomic conditions. Economic factors shaping the purchasing power 

of the consumer, according to the neoclassical market model, are crucial for the purchase of 

more expensive organic products. The supplement is a demographic factor related to spatial 

concentration, referring to location theory - markets.  

 

It is imperative to take measures to further support of this sector due to the high sustainable 

benefits and the prospects for increased demand for organic products. It should be stressed that 

the results of the analysis are preliminary. The results may serve to interpret the determinants 

of the development of organic farming in the Polish-German borderland. Their further 

identification can be used to define a strategy for the development of organic farming in the 

cross-border area.  
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