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Abstract. The main purpose of the present study was to examine whether the 
lack of capital could be a signifi cant constraint of agricultural performance in 
Hungary, whereas in Denmark, commitment to advancing the sustainability 
of agriculture results in a lower agricultural performance. Two European 
country groups were formed (an Eastern and a Western group), then their 
potential output paths were constructed by applying a Cobb-Douglas-type 
agricultural production functions. The output fi gures were compared to the 
potential output of the group. Compared to the average group performance, 
Denmark showed a 9%, while Hungary a 5% point difference. In Hungary, 
the lack of capital greatly reduces performance; however, because of the low 
employment rate, the replacement of capital by labour can be justifi ed. In 
Denmark, agricultural performance is weakened because signifi cant efforts 
are made to ensure sustainable agriculture.
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Introduction

It is particularly important to assess the performance of agriculture not only in 
the underdeveloped regions (where the agricultural sector provides food and 
employment for an ever-increasing population), but in developed regions as 
well. The reason is that although the sector’s contribution to the GDP is only 
about 1–3%, feeding the population has remained strategically important, food 
consumption is of a very high ratio (approx. 15–20%), large amounts of state 
and community (EU) support are provided to the sector, and in many developed 
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countries the external trade (exports) of agricultural products still represent a 
signifi cant share.

While technological progress is transforming products and services, it is the 
agricultural sector that provides and will always provide food and fi bre, therefore 
more emphasis is put on the new and diversifi ed activities of a multifunctional 
and sustainable agriculture. We have decided to analyse Denmark and Hungary 
since both of them are traditionally agricultural countries with relatively high 
performance in their regions. In these countries, the climate, the geographical 
location, the topographical conditions and the traditions are suitable for agricultural 
production. In spite of the similarities, a lot of differences can be observed, e.g. 
the development of agriculture is determined by the different cultural conditions, 
by the inherited differences in economic development and by the historical roots. 
Hungary has natural endowments and high-qu ality agricultural lands, but in 
Denmark the conditions for agricultural production are more unfavourable, but 
cooperative collaboration, the various means of support and the use of advanced 
technologies resulted in signifi cant progress. Technical development in Denmark 
has been signifi cant from the seventeenth century while our country has still 
been struggling with technical incapacity and the lack of capital improvements. 
Despite the fact that both countries are known to have prominent agricultural 
sectors, our studies examining 12 EU countries show that performance is below 
the regional average. According to our hypothesis, the reason could be that in 
Denmark a signifi cant proportion of the resources are devoted to sustainability, 
while Hungary still faces the problem of the lack of capital.

Material and methods

Our study begins with a systematic literature review of studies on agricultural 
performance and considers the different methods to assess the performance of 
Hungary and Denmark. First, a simple comparative analysis has been performed; 
secondly, Cobb-Douglas-type agricultural production functions and two-variable 
linear regression have been applied in the comparison of the actual and potential 
outputs of the two countries with the involvement of additional data from 12 
European countries. In the third part of our study, we have endeavoured to 
show that the relatively lower performance of Danish agriculture could be partly 
the result of sustainable farming practices, which can require some short-term 
sacrifi ces in economic performance (with the long-term goal of providing public 
goods and enhancing the multifunctionality of agriculture). For this reason, we 
have examined pollution from agriculture (chemical use and GHG emissions) and 
the importance of organic products (area under organic farming and the share of 
organic pigs). Our research was based on fi gures released by Eurostat and FAO.
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1. Scientifi c literature on the measurability of the 
performance of agriculture 

Literature on agricultural performance was reviewed, and in the present paper 
only those important aspects are summarized that served as a starting point in 
our study. To measure the performance of agriculture, fi rst labour and capital 
were considered as the determinants of output, then fertilizer use, irrigation and 
other agricultural services, and fi nally the impact of institutional economics were 
involved.

The fi rst production function was made by Cobb and Douglas (1928). 
Productivity was studied by Barton and Cooper (1948), and Cooper, Barton, and 
Brodell (1947). The fi rst comparative country study was made by Bhattacharjee in 
1955. Bhattacharjee compared the 1955 performance of 22 countries where only 
land, labour and fertilizer use were the considered inputs. Paige and Bombach 
made similar studies in 1959.

Capital became one of the most important factors in the analysis of the 
performance in the studies of, e.g. Hayami and Ruttan (1970), Evans and Kislev 
(1975), Nguyen (1979), Yamada and Ruttan (1980), Mundlak and Hellinghausen 
(1982), Rao (1986, 1992). The authors considered the role of property, machinery, 
livestock and plantations. Human capital was fi rst considered by Hayami and 
Ruttan (1970), where the role of education and expertise were emphasized. 
Nguyen (1979), Yamada and Ruttan (1980) and Ruttan (2002) studied the role of 
general education and the level of technical skills.

Research and development and technical expertise were also involved by 
Evensen and Kislev (1975), the infrastructure by Antle (1983). Non-agricultural 
inputs (energy, pesticides) and non-agricultural use of services (maintenance and 
construction, real estate, rental, administrative, veterinary, irrigation, insurance 
services) are considered by Maddison (1970), Maddison and van Ooststroom 
(1993), Maddison and Rao (1996). In the United States, the reported inputs were 
land, labour, capital, fertilizer use, pesticides, seeds, livestock, feed and energy 
in the studies of Kendrich and Grossman (1980), Jorgenson, Gollop and Fraumeni 
(1987), Ball, Bureau, Nehring and Suwaru (1997), and Ball, et al. (2001).

From the early and mid 1990s, technology and many other factors affecting 
the economy, which have been identifi ed by social sciences, have become an 
integral part of the analysis. The role of technology in agriculture was intensively 
studied by Crego et al. (1998). According to Mundlak, the applied technology 
is determined by factors such as state variables like resources (capital is scarce 
and of poor quality), the incentives (price ratios), the physical environment 
(weather, soil quality), or the available technologies (crop yields) and the general 
development, i.e. the level of development compared to the U.S. (Mundlak, 2000).
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In the model of Mundlak (1992) and Mundlak, Larson and Butzer (1997), the 
output depends on the inputs, technology, as well as on other determining factors. 
In a study published by the World Bank in 2008, Mundlak, Butzer and Larson argue 
that agricultural effi ciency and productivity growth plays a direct role in economic 
growth and welfare, often in the developing world, where a signifi cant proportion 
of the population lives in rural areas and depends on agriculture. The authors 
conclude that changes in technology result in an increased factor productivity, 
changed role of labour and capital and in restructuring in the economy.

2. Scientifi c literature on the productivity of agriculture 
in Denmark and Hungary 

No study comparing the productivity of agriculture in Denmark and Hungary 
was found; however, many researches compared the performance of developed 
countries, European, European Union or Central Eastern European countries.

Agricultural productivity change in Denmark was studied by Hansen and 
Rasmussen. Hansen (1995) estimated that the total factor productivity index 
(which was measured by aggregate input and output rate: TFP = QY / QX) grew 
by 1.8% between 1973 and 1980, and by 3.2% between 1981 and 1993. He argued 
that productivity change is primarily a consequence of technological change and 
depends on the size of farms to only a lesser extent. Rasmussen (2000) conducted 
a similar research, but he applied econometric techniques, cost functions and 
fl exibility tests. Since the 1990s, technology has changed in Denmark, institutional 
changes have occurred; new regulations have been put in place, which have led 
to a rise in productivity (NN 2008).

Udovecz (2009) found that effi ciency in Hungary is about 20%, below the 
average of the EU-15 countries, since we need more inputs to reach 1 euro 
output. Production value per one hectare in Hungary is only half as much; food 
processing is 75% less than in more developed countries.

Rao et al. (2004) calculated that in the 1970s agricultural output growth 
rates in Hungary were more than double of the Danish agricultural output 
growth (4.09 vs. 1.72), then between 1980 and 1990 the annual average growth 
rate was a little higher than zero (0.09%) compared to 1.85% in Denmark. In 
the 90s, annual growth rates in Hungary were negative (-3.21%), against the 
increase of 0.76% in Denmark. TFP calculations were also made by the same 
authors. In the 1970s, the Hungarian values (1.67) were higher than the Danish 
values (1.38). Hungary performed slightly worse (1.34 compared to 1.46 in 
Denmark). In the 90s, productivity was higher in Denmark (1.29 compared to 
0.68 in Hungary).
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Agricultural productivity in the European countries was examined with the 
application of the Malmquist productivity index by Rungsuriyawiboon and Lissitsa 
(2006a, 2006b). In one of their studies, agricultural productivity in 44 countries, 
while in another study, agricultural productivity in 46 European, mainly Central 
Eastern European and emerging economies was considered in the period between 
1992 and 2002. Inputs were land, tractors, fertilizer, labour and the number of live 
animals and the outputs were the total value of crops and live stock.

The direction and extent of productivity growth was examined together with 
the sources of growth. TFP growth was divided into two factors: (technical) 
effi ciency changes and changes in technology. It was found that in the fi rst 
decade of the 20th century eight European countries including Hungary were 
highly effi cient. The authors conclude that both in Denmark and Hungary the 
real outputs are closest to the potential outputs.

In the EU, TFP growth is higher in Malta and Estonia than in Denmark. The 
average annual change in productivity in Denmark was 3.65% and in Hungary 
1.62%. In Denmark, productivity has increased by 2.5 times faster than in 
Hungary, and this was achieved by using modern technology and by improved 
effi ciency. The Hungarians have acquired modern techniques to a lesser extent 
and the effi ciency of using the available techniques has not improved.

Blaas (2004) compared the performance of the EU-15 and some of the newly 
joint Member States, including Hungary, and he found that in Hungary the size of 
agricultural areas (hectares) and work units (AWU) per capita performance was 
extremely ineffi cient with low levels of intermediate consumption and capital 
stock. The net investments per hectare fi gures are high in Denmark, preceded 
only by the Dutch and the Greeks, while Hungary is the 6th out of 19 countries. 
According to the results of Blaas, in Hungary, agricultural production employs 
a limited amount of capital and low levels of intermediate consumption, a lot of 
people work in the sector with low effi ciency; however, the output of the sector 
is relatively high.

3. Scientifi c literature on sustainable agriculture

There have been numerous attempts to defi ne sustainable agriculture. The 
common feature is that the defi nitions include three main issues, namely the 
demand for satisfying humane food and fi bre needs, enhancing environmental 
quality and satisfying the society’s needs. Among many others, the three-pillar 
approach is considered by FAO (1991), USA Congress CRS Report, (1991), SARE 
(1997), DFID, (2002), ATTRA, (2005), Yunlong–Smit, (2003).

However, it is very diffi cult to defi ne the practical guidelines which may 
serve as a standardized, acceptable guidance on farming issues for every farmer. 
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Sustainable farming ensures both the increase of profi tability and the improvement 
of life and food quality. There is increasing intention for a change-over to bio 
or organic farming where farming practices are harmonized with the natural 
resources and the special characteristics of the ecosystems. Many practices have 
been consistent with sustainable agriculture, e.g. extensive agriculture, low input 
or organic agriculture. In an attempt to be sustainable, organic farming applies 
farming practices that minimize the amount of pesticide residue on the products, 
particular pest control practices and renewable resources are used as much as 
possible. Diversifi cation, green manuring, crop rotation, cover cropping are key 
strategies for soil building. Low-input farming refers to using less off-farm inputs, 
while extensive agriculture combines practices like crop rotation and green 
manure crops, weed management with careful use of current technology. There is 
no single solution; farmers are required to pursue farming to ensure sustainability 
that is suitable for local circumstances and is profi table (the literature of sustainable 
practices is broad; only some examples are given here: Tilman et al. 2002, ATTRA 
2005, USAID 2009, Institut de l’agriculture durable, 2011).

Results and discussion

The agricultural performance of Denmark and Hungary was compared by a multi-
method analysis.

1. Land use effi ciency (output per hectare)

First, the effi ciency of the two countries was compared, where the output is at 
basic price in purchasing parity standard (PPS) and land use is calculated by 
utilized agricultural area (UAA) fi gures. The ratios are shown in Table 1. The 
index value is 34% higher in Denmark, i.e. output per land fi gures are higher 
than the output per land fi gures for Hungary.

Table 1. Land use effi ciency (1000 euro/ha) in Denmark and Hungary between 
1997-2008

Years Denmark - 1000 euro/ha Hungary - 1000 euro/ha

2008 2.47 2.02

2007 2.44 1.74

2006 2.17 1.69

2005 2.09 1.64

2004 2.37 1.82
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Years Denmark - 1000 euro/ha Hungary - 1000 euro/ha

2003 2.27 1.63

2002 2.37 1.68

2001 2.53 1.79

2000 2.42 1.61

1999 1.95 1.56

1998 2.03 1.63

1997 2.22 1.64

Average 2.28 1.70

Source: own compilation based on Eurostat, a, b

2. Real and potential outputs estimated by two-factor (land and labour) 
agricultural production functions

In an earlier study conducted by fellow researchers (Forgács - Beke - Tarján, 
2010), we made the simplistic assumption that agricultural output depends only 
on the size of the land used and the hours worked because reliable and consistent 
data were found only for these factors, and these are closely linked to the output 
of the sector.

Agricultural output fi gures were considered as dependent variables, agricultural 
area (hectares) and the hours worked in agriculture (AWU) as independent 
variables.

Assume that a Cobb-Douglas production function is given by the equitation 
Y= s*Lb x LD1-b –z, where Y is agricultural output, L is labour in agriculture, LD is 
land (Utilized Agricultural Areas in hectares), s and z are constants, b is labour, 
1-b is land elasticity; the value of s, z and b were estimated by fi tting the real terms 
logarithms of independent variables by two variables linear regression, where 
lnY = � 0 + �LD ln LD + �L ln L + f �The potential paths were estimated for six Western 
European countries (Austria, Denmark, France, the Netherlands, Germany and 
Italy). Student’s test was applied to test whether the null hypothesis is supported. 
The t-test value of all the three coeffi cients in the six Western European countries 
are well above the thresholds, so the linear model assumption is correct. Table 2 
depicts the Hungarian and Danish Y’ potential output levels estimated based on 
the linear model fi tted to the six countries, the real output (Y), the annual labour 
in agriculture and the size of agricultural area in hectares.
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Table 2. The deviation from the potential agricultural output in Denmark and 
Hungary (1997-2008) 

Denmark

Year Land (ha) Labour 
(AWU) Y (PPS) Y’ Y/Y’

1997 2781.9 86.1 6087.81 6436.05 0.95
1998 2801.1 82 5545.84 6234.65 0.89
1999 2821.5 77.9 5379.49 6029.73 0.89
2000 2468.1 75.5 5919.65 5792.59 1.02
2001 2493.6 75.8 6260.76 5816.57 1.08
2002 2478.8 72.2 5761.93 5624.74 1.02
2003 2445.7 70 5449.69 5498.46 0.99
2004 2470.2 66.9 5706.08 5341.27 1.07
2005 2480.8 62.9 5631.84 5127.72 1.10
2006 2475.8 60.5 5870.52 4994.01 1.18
2007 2451.3 58.2 6460.1 4877.26 1.32
2008 2452.7 56.9 6376.05 4803.74 1.33

Average 1.07

Hungary

Year Land (ha) Labour 
(AWU) Y (PPS) Y’ Y/Y’

1997 4710.8 735.1 10194.7 29302.08 0.35
1998 4274.7 700.8 9900.75 27985.70 0.35
1999 4167.6 723.5 9448.11 28488.08 0.33
2000 4457.5 676 9768.59 27480.28 0.36
2001 4734.1 642.9 10855.02 26798.27 0.41
2002 4958.7 646.7 10305.78 27083.16 0.38
2003 4497.7 581.9 9213.32 24879.85 0.37
2004 4499.6 553.8 10007.77 24067.69 0.42
2005 4503 522.2 8956.74 23138.81 0.39
2006 4500 504.4 9202.28 21884.76 0.42
2007 4493.8 459.3 9715.3 21221.24 0.46
2008 4487.8 421.8 11618.48 20522.72 0.57

Average  0.40

Source: own compilation based on Eurostat c, d

As it can be seen in Table 2, in the test period, Danish agricultural outputs 
acted according to the estimated agricultural production functions of the 6 
Western European countries (average 1.07), while the average in Hungary was 
0.4, i.e. almost 40% of the Danish performance. These results can be explained 
as follows: in Hungary, a lot of people are employed in agriculture, but the wages 
are low. Table 2 shows that, as opposed to Denmark, in Hungary, employed 
labour (in annual work units) is eight times higher, the cultivated area is twice 
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the size, and less capital is available, however, almost the same result was 
achieved. Hungarians work just as much as less is the capital available for them. 
In summary, few well-equipped, well-paid Danish labour force and many poorly 
equipped, poorly paid Hungarian labour force show the same factor productivity.

3. Real and potential outputs estimated by three-factor (land, labour, ca-
pital) agricultural production functions

Table 3. The deviation from the potential agricultural output in Denmark and 
Hungary (land, labour and capital)

Denmark
Year Land Labour Capital Y Y’ Y/Y’
1997 2781.90 86.05 10598.90 6087.81 5760.87 1.06
1998 2802.10 82.03 10524.94 5545.84 5758.27 0.96
1999 2821.50 77.93 10450.98 5379.49 5754.17 0.93
2000 2778.70 75.54 10377.01 5919.65 5777.84 1.02
2001 2493.60 75.79 10303.05 6260.76 5890.16 1.06
2002 2478.80 72.18 10229.09 5761.93 5897.61 0.98
2003 2445.50 69.99 10155.12 5449.69 5921.44 0.92
2004 2470.20 66.90 10081.16 5706.08 5919.58 0.96
2005 2480.80 62.90 10007.20 5631.84 5912.61 0.95
2006 2475.80 60.47 9933.23 5870.52 5923.59 0.99
2007 2451.3 58.40 9859.27 6460.10 5935.61 1.09
2008 2452.7 56.90 9785.31 6376.05 6010.34 1.06

Average 1.00

Hungary

Year Land Labour Capital Y Y’ Y/Y’
1997 4710.80 735.10 6328.29 10194.70 9763.25 1.04
1998 4709.50 700.78 6277.53 9900.75 9775.71 1.01
1999 4708.00 723.49 6226.76 9448.11 9866.10 0.96
2000 4499.80 676.05 6176.00 9768.59 9916.11 0.99
2001 4516.10 642.94 6125.23 10855.02 9923.00 1.09
2002 4515.50 646.74 6074.46 10305.78 9990.33 1.03
2003 4515.50 581.91 6023.70 9213.32 9948.24 0.93
2004 4510.30 553.79 5972.93 10007.77 9963.35 1.00
2005 4513.10 522.25 5922.17 8956.74 9967.83 0.90
2006 4500.00 504.40 5871.40 9202.28 9953.42 0.92
2007 4493.80 459.29 5820.64 9715.30 9974.33 0.97
2008 4487.80 421.80 5769.87 11618.48 9991.85 1.16

Average 1.00

Source: own compilation based on Eurostat c and d; estimations are based on 
FAO Statistical Yearbook data



60 Judit BEKE LISÁNYI–Anna FORGÁCS

Capital was involved in the calculations in an extended version of the 
production function. Capital stock data were only available in the FAO Statistical 
Yearbook.

These results suggest that – as have been mentioned above – the relatively 
low performance of Hungary may be the result of the lack of capital. As it can 
be seen in Table 3, when the amount of capital available to the sector was taken 
into consideration, we found that the performances of both countries are similar 
to the path determined by the six Western European countries. Consequently, the 
effi ciency of the two countries is nearly identical. The Danish and the Western 
European model is the so-called intensive agriculture, the Hungarian and the 
Eastern European model is called extensive agriculture. In the next phase, the 
two models were examined separately.

4. Intensive and extensive agricultural models

Since the direct comparison of Denmark and Hungary was considered irrelevant, 
their relative performance was examined. The performance can only be 
understood by the comparison of each individual country to group of countries 
at similar levels of development; therefore, the countries with intensive and 
extensive agricultural models were analysed separately.

Next, with the actual labour input and with the arable land fi gures, we 
estimated the potential agricultural output (Y’) of each Western European country 
by applying a Western European production function. The potential output was 
compared to the real output (Y), then a production function was applied to 
Eastern European countries and, fi nally, the ratio of Y/Y’ was calculated. The 
Y/Y’ values are shown in Table 4.

Finally, the average difference from the potential output of the period was 
calculated, then group averages were calculated and the performance of each 
country was compared to them (Table 4).

Table 4. Agricultural performance of 12 countries (1999–2009)

Y/Y’ DK D F I NL AU

1999 0.90 1.02 1.12 0.87 1.64 0.49
2000 1.03 1.12 1.18 0.88 1.78 0.51
2001 1.09 1.20 1.23 0.91 1.85 0.53
2002 1.04 1.16 1.25 0.88 1.84 0.53
2003 1.01 1.17 1.18 0.90 1.78 0.53
2004 1.09 1.32 1.23 0.93 1.85 0.56
2005 1.02 1.20 1.24 0.87 1.91 0.51
2006 1.09 1.28 1.17 0.87 2.11 0.55
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Y/Y’ DK D F I NL AU

2007 1.23 1.50 1.34 0.93 2.25 0.62
2008 1.23 1.60 1.38 0.99 2.26 0.64
2009 1.13 1.44 1.29 0.87 2.18 0.60
Average in the 
period 1.08 1.27 1.24 0.90 1.95 0.55

Group average 1.16 1.16 1.16 1.16 1.16 1.16
Difference 
from potential 
output (%)

-8.75 10.94 7.15 -26.41 78.36 -61.28

Y/Y’ CZ H PL RO SI SK
1999 0.98 0.87 0.76 0.87 0.94 0.79
2000 1.07 0.90 0.79 0.79 0.99 0.73
2001 1.17 0.98 0.85 1.10 0.97 0.88
2002 1.11 0.92 0.87 1.08 1.07 0.89
2003 0.99 0.90 0.87 1.15 0.96 0.83
2004 1.22 1.02 1.07 1.46 1.14 0.97
2005 1.10 0.94 1.02 1.06 1.09 0.86
2006 1.11 0.98 1.03 1.10 1.08 0.88
2007 1.36 1.03 1.26 1.05 1.13 0.94
2008 1.33 1.22 1.22 1.39 1.05 1.01
2009 1.09 0.86 1.08 1.05 0.95 0.92
Average in the 
period 1.14 0.97 0.98 1.10 1.03 0.88

Group average 1.02 1.02 1.02 1.02 1.02 1.02
Difference 
from potential 
output (%)

12.2 -5.1 -3.42 8.23 1.6 -13.5

Source: own compilation based on Eurostat b, c, d

Table 4 consists of two parts. In the fi rst six columns, the effi ciency of the 
Western European countries (Denmark, Germany, France, Italy, the Netherlands 
and Austria) can be seen in relation to the performance of the group average of 
the six Western European countries. In the second six columns, the effi ciency 
of the Eastern European countries (Czech Republic, Hungary, Poland, Romania, 
Slovakia and Slovenia) can be seen in relation to the performance of the group 
average of the six Eastern European countries.

Data for the Eastern and the Western European countries cannot be compared 
directly; however, the effi ciency of a given Western European country can be 
compared to the average effi ciency of the six Western European countries.

Similarly, the effi ciency of an Eastern European country can be compared 
to the performance of the six Eastern European countries. For example, Italy’s 
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performance in relation to the Western European countries is about 75%, while 
the performance of the Czech Republic exceeds the average by more than 12%.

Table 4 does not show the relationship between the Western European and 
Eastern European countries. The Y/Y’ index (real output/potential output of the 
own group of countries) shows the relative performance of a given country in a 
given year compared to the expected performance of the whole period. Larger 
numbers indicate higher performances.

In Hungary, the effi ciency of resource use (land and labour) is about 5% lower 
than the group average, whereas resource use is approximately 9% less effi cient 
in Denmark than in the six Western European countries.

5. Sustainable vs. conventional agriculture

Once we have found that in Hungary the lack of capital hinders production, in 
the last phase of our study, we intended to fi nd a relationship between the more 
sustainable practices or producing organic crops and livestock and the relatively 
lower performance of Danish agriculture. During the past decades, signifi cant 
efforts were made in Denmark to adopt sustainable farming practices that can 
bring improved environmental performance. We have found that there is a 
relationship between agricultural performance and the application of sustainable 
farming practices.

Regarding sustainable farming, two indicator groups were applied.
– Pollution of the environment: two indicators were chosen to show whether 

agricultural practices ignore sustainability, namely intensive fertilizer use and 
considerable GHG emission of agriculture.

– Share of organic products: two indicators were chosen to show the 
commitment to organic farming, namely the share of organic crop area and the 
share of organic pigs.

For the period of 1999–2009, data indicate that among the 6 Western European 
countries examined Austria, Denmark and in some areas (e.g. crop production) 
Italy pursue environment-friendly agriculture, while the Netherlands, France and 
Germany pursue not at all environmentally friendly farming practices, however, 
for the two bigger countries only to a lesser extent. It must be noted, however, that 
there were no data on the share of organic pigs available for France and Germany.

5.1 Pollution of the environment

As regards ignoring sustainability, inorganic fertilizer use (nitrogen and 
phosphorus) in tons per 1000 hectare of arable land, and greenhouse gas emissions 
(N2O, CH4 and CO2) from agricultural practices were applied. GHG emission is 
considered to have a signifi cant (more than 10%) impact on air quality in the 
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EU-27, which is the result, among others, of fertilizer and manure use, livestock 
emissions and stored animal manure (Eurostat).

Inorganic fertilizer use and GHG emissions (hereinafter pollution) were 
summed up and expressed as per hectare fi gures for the period between 1999 and 
2009. The average values of the six countries were calculated and each country 
data was compared to the group average. The deviation from the average for each 
year was considered for the period as it can be seen in fi gures 1–6. Pollution 
is converted into inverse in order to help the reader capture the extent of the 
pollution in the given country. If pollution is massive, the line is in the lower 
part of the graph. The fi gures will be assessed considering how the time series for 
performance and pollution changed over the period of 1999–2009.

Figures 1–6. Performance and sustainability of agriculture in the selected 
countries (1999–2009)
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Source: Own compilation based on Eurostat 

The fi gures depict that environmentally conscious countries (listed in order 
of its extent) are Denmark, France and Austria, where less inorganic fertilizer is 
used and the GHG emissions are the lowest. Germany, Italy and the Netherlands 
can be said to be rather polluting countries (listed in order of its extent). To be able 
to conclude that there is a strong correlation between performance and pollution, 
we should have found a reverse order regarding performance. However, we found 
that Austria was the farthest behind the average, followed by Italy; the third in 
line was Denmark. France was almost average, a somewhat better performance 
was reached by Germany, but far the best performance was achieved by the 
Netherlands. It can be concluded that although there is a relationship between 
the two, it cannot be stated that environmental consciousness is a cardinal factor, 
but it certainly boosts achievements.

5.2 Share of organic products

Regarding organic production, two indicators were considered: the share of total 
organic crop area out of the total utilized agricultural area (hereinafter UAA) 
and the number of organic pigs out of the total of pig population (Eurostat). 
The above-mentioned indicators were chosen because in Denmark the number 
of pigs was approximately 13 million in the past decades, which is 8% of the 
EU total fi gures, while the total population of Denmark was about slightly more 
than 1% of the EU’s population. Pork production per capita was almost 330 kg 
in 2009, which is 5 times as much (56 kg/capita) compared to the EU average. 
The per capita pork production is the highest in Denmark, the second biggest 
producer is the Netherland with 137kg/capita pork production, which is 40% of 
the Danish fi gures.
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Figures 7–8. Organic agricultural production in the selected Western European 

countries (1999–2009)

Source: Eurostat
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How widespread is the population’s commitment to sustainable practices 
depends on many factors, one of the indicators could be the share of total organic 
crop areas. Organic farming regulations date back to 1991 in the EU. The fi gures 
depict that the share of organic production is the highest in Austria (for pigs 
approx. 2% and for crops it is about 20%), whereas regarding organic crop area 
the next in line is Italy, where the share is only 8%, and regarding pigs the second 
highest share can be seen in Denmark (1–1.5%). Only restricted conclusions can 
be made as no data regarding organic pigs were available for France and Germany. 
The performance of Austria, Denmark and the Netherlands is in accordance 
with the above-mentioned. Due to data availability, conclusions be drawn 
only based on the size of the crop area, and this is not in opposition with our 
hypothesis. The only atypical country in this context is Italy since commitment 
to organic production can be observed for the share of crop production and 
low performance is in accordance with it. However, the share of organic pigs 
is the lowest among the countries, which does not harmonize with the above-
mentioned low performance. The reason for this atypical feature of Italy is that 
the country has experienced organic movements as early as the beginning of the 
1980s. Olive trees are grown by a large part of Tuscany’s organic farmers and in 
Emilia-Romagna cereals, fruit and vegetable are grown, and these regions highly 
promoted organic farming (Organic Report).

To sum up, we found that by all means there is a correlation between agricultural 
performance and sustainable practices, but they are not decisive in performance. 
If a country is environmentally conscious, performance is hindered, and organic 
production results in lower yields. Despite that Denmark is committed to 
sustainability to the largest extent among the countries examined, its performance 
is not the lowest but slightly below the average. This can be explained by the fact 
that Denmark has a traditionally highly developed agricultural sector.

Conclusions

The main purpose of the study was to examine whether lack of capital could 
be a signifi cant constraint of agricultural performance in Hungary, whereas in 
Denmark commitment to advancing the sustainability of agriculture results in a 
lower agricultural performance. Since Denmark is a Western European country 
and Hungary is Eastern European, their performance can only be assessed relative 
to their country group; therefore, two European country groups were formed (an 
Eastern and a Western group).

Within the groups, there can be seen signifi cant differences among the 
countries. In the Western group, the Netherlands performed substantially better, 
almost twice (1.95) of its potential output, while Austria managed to reach 
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only slightly more than half (0.55). In the Eastern group, the Czech Republic 
and Romania exceeded the potential fi gures by almost 10%, whereas Slovakia 
showed a 10% lower performance. It deserves attention that within the members 
of the Western group the deviations from the average are signifi cantly higher, 
while in the Eastern group, performance was almost equal to the potential output. 
Compared to countries at similar levels of development, Denmark exceeded its 
potential output by 8%, while the group average showed a signifi cantly higher 
positive (16%) difference. Hungary lagged behind its potential output by 3%, 
while the group average showed a 2% positive difference. At their own level of 
development, the relative effi ciency of Hungary was -5% and the effi ciency of 
Denmark was around -9%. Denmark was the 4th, Hungary was the 5th one in their 
6-member country group.

In the Eastern European countries, capital scarcity and old technology results 
in a lower level of performance. In the Western European countries, an increasing 
share of resources is devoted to environmentally friendly practices, which gives 
rise to lower performance.

First, we have found that in Hungary it might have been the lack of capital that 
caused a nearly 60% shortfall compared to the developed countries; secondly, 
there is a correlation between agricultural performance and sustainable practices, 
although being environmentally conscious is not decisive in the performance. If 
a country is environmentally conscious, performance is hindered, and organic 
production results in lower yields. Despite that Denmark is highly committed 
to sustainability, its performance is only slightly below the average. It can 
be explained by the fact that Denmark has a traditionally highly developed 
agricultural sector.
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