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Introduction

The development of the agrarian sector of Ukraine depends on the efficient use of 
natural resources potential, which is the basis for agricultural production. At the 

same time, agricultural producers must also comply with the requirements of conservation 
and preservation of the ecological components of the environment. Contemporary state of 
Ukraine is characterized by excessive use of natural resources. The research results indicate 
that in Ukraine, almost a ton of natural resources is spent per unit of GDP, but in the USA 
it is only 3 kg. In Ukraine, the total energy consumption per unit of GDP is 3.5 times higher 
than in Poland, and 8.3 times higher than in developed European countries (Ivanyata, 2012). 

Land used for agricultural production is a significant component of the natural-reso-
urce potential of the agricultural sector. It consists of 41.5 million hectares of agricultural 
land (68.8% of the territory of Ukraine), including 32.53 million hectares of arable land 
(53.9%), 7.8 million hectares of natural grazing land – hayfields and pastures (13%). The 
plowing of agricultural land has reached 72%, and in some regions it is more than 88%. 
Unproductive land is being cultivated, including riverine meadows, pastures and land slo-
pe. If Ukraine occupies 5.7% of the territory of Europe, 18.9% is agricultural land and 26.9% 
is its arable land. The effectiveness of the use of land in Ukraine is considerably lower than 
in average for Europe (Verkhovna Rada of Ukraine, 1998). 

Rational use of agricultural land and reduction of anthropogenic impact of the agri-
cultural sector on the environment must ensure the effectiveness of management of both: 
agricultural enterprises and a consumer market. Yet being used, the land resources as one 
of the most important ecological components of the environment, have experienced a si-
gnificant environmental burden.

Agricultural production also affects the water and air – the use of mineral fertilizers 
and plant protection products against pests and diseases of agricultural plants are partial-
ly washed out and get into water sources. The use of technology in the field work, trans-
portation of products and raw materials entail emission of pollutants into the atmosphere. 
All this confirms the relevance of the issues to be covered in the section of the monograph.
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It should be noted that Andriychuk V.G., Kvasha S.M., Luzan Y.Y., Lupenko Y.A., Ma-
karenko A.P., Malik M.U., Paskhaver B.U., Sabluk P.T., Khvesyk M.A., Shpykulyak O.G., 
Shpychak O.M. and others have made a significant contribution into the development of 
theoretical bases of regulation of agrarian sector of the Ukrainian economy. Ukrainian 
agricultural scientists Bomba M.J., Grabak N.H., Kovaliova O.V., Moldavan L.V. and others 
have made an important contribution to the consideration of the development trends of 
natural resources used in agricultural production. 

The question of ecologization of agricultural production, explaining its importance 
and role for the consumer are described in scientific works of Kupinets L.E., Mylovanova 
E.M., Skalskyi V.V., Sokil L.M. and many others, each of them held his approach and has 
made his own contribution to the description of the process. Nowadays, however, no 
consensus on the coverage of the ecological status of natural resources (land, water etc.) 
used in the production of agricultural products has been reached. The aim of our research 
foresees in the process of reviewing and summarizing the European experience of cleaner 
production to identify the main mechanisms that may be adapted in Ukraine.

1. World practice of agricultural production based on greening
World practice identifies the following principles of agricultural production, taking 

into account the environmental management areas (Concerning the improvement of 
agro-ecological conditions of agricultural functioning, 2015).

1. The establishment of agriculture rules – The Code of Good Agricultural Practi-
ce (regulated by the EU Directives “On protection of water resources against pollution 
caused by nitrates from agricultural facilities”, “Good conditions of agriculture and the 
environment” (EU Directive 1782/2003/EEC), Joint standards of Good farming practices 
(the EU Directive 1257/1999/EEC), and others.

2. The spread of low-cost (balanced, compromise, adaptive) production systems: LISA 
/ LEISA analogues (Low (external) input sustainable agriculture (Soil Facts, 2014), Bio-
intensive Mini-Farming, Biodynamic Agriculture, Effective microorganism technologies 
(Kobets, 2005), and others. LISA/LEISA technologies which are the most widely used in 
the world got the state support in this group.

These models are based on a thorough understanding of the natural processes, aimed 
at improving soil structure, reproduction of its natural fertility and contribute to the for-
mation of environmentally sustainable agricultural landscapes.

3. Development of organic (biological, ecological) production – it involves extensive 
use of biological approaches in agricultural production (manure, green manure, minimizing 
tillage, biological structuring and loosening the soil, biological nitrogen transfer in organic 
compounds, biological control of weeds, pathogens and pests), the non-use of pesticides, or 
use them only for seed treatment, a ban on the use of GMO, and others (Tsarenko, 2002).

4. The combination of technologies in agricultural production with environmental pro-
tection measures. The need is caused by a combination of the agricultural production speci-
fics, which is characterised by a long operating cycle, a wide territorial dispersion and close 
relationship with the biotic and abiotic factors of the environment that hinders the imple-
mentation of environmental protection measures in isolation from the production process.

Organically-biological agriculture was founded in Switzerland in 1940 provides for no 
use of fertilizers, pesticides and other products. The key is crop rotation, soil fertility is 
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maintained by organic fertilizers and mechanical and thermal means (Shevchuk, Satalkin 
& Belyavsky, 2004) are used to control weeds. From the perspective of agro-ecology this is 
the most elaborate system, which allows to control the natural substance cycles in agro-
-ecosystems of each individual economy. Biologization of production is achieved through 
maximum stimulation of soil microflora activity (Zubets, Medvedev & Balyuk, 2010).

Every year agricultural land where organic agriculture is introduced is increased in 
the world. Overall, Europe has 23% of global organic farmland and there are four countries 
where more than 10% of all agricultural land is under organic agricultural production, they 
are: Liechtenstein (30%), Austria (16%), Switzerland (11.1%) and Sweden (10.8%). The largest 
land area occupied by organic farming in Europe is in Spain (1.1 million hectares), Italy 
(1 million hectares) and Germany (0.9 million hectares). European country where located 
the majority of companies involved in organic production is Italy (over 44 thousand pro-
ducers). Organic production in Switzerland occupies 35% of the food market, in Germany 
and Austria – 25% (Belinskaya, 2012).

The European experience shows that 73% of organic products are sold through a network 
of retailers, 15% – direct sales by the manufacturer and markets, 12% – through specialty shops, 
including online shops. In the USA, organic products are sold, primarily in local markets. In 
addition, the United States opened “organic” restaurants and cafes, and ordinary restaurants 
offer dishes from organic products. Organic baby food market is developing rapidly.

The world’s largest share of agricultural land (35%) where organic products are grown 
is in Australia and Oceania (includes Australia, New Zealand and several island states). 
99% of them are organic farmland (97% – extensive pastures) located in Australia.

Many developing countries are becoming powerful producers of organic products, 
more than 12 million hectares of agricultural land (which is about one third) is used for it. 
Majority of this land is cultivated in Latin America, Asia and Africa occupy second and 
third positions respectively. In Latin America, 23% of processed global land area is used 
for organic production. The main countries in the region are Argentina, Brazil, Uruguay 
and the Dominican Republic. Latin America exports 90% of organic products (tropical 
fruit, cereals, coffee, cocoa, sugar and meat) to Europe, North America and Japan. Local 
markets sell such products mainly in large cities. An important factor contributing to the 
development of organic production in Latin America is government support, including 
effective current legislation and standards.

The total area of farmland where organic products are grown in Asia is a little more 
than 3.3 million hectares (9% of the world’s agricultural land area occupied by organic 
production). The largest producers of these products in Asia are China and India (because 
of large areas under wild plants). In China, Bangladesh and Thailand an important area 
of organic production is aquaculture. The majority of certified organic products in Africa 
and Asia are intended for export.

In Africa, about 3% of the world’s agricultural land is used for the production of organic 
products which are mainly located in Uganda, Tunisia and Ethiopia (Tomashevska, 2013).

Another common way of conducting agricultural production in Europe is a conserva-
tive farming – technology (processing, fertilizing, irrigating) of growing crops aimed at 
the greatest possible conservation of biodiversity, soil properties, protection against de-
gradation. In large parts of Europe organic farming is seen as part of conservative farming 
(Zubets, Medvedev & Balyuk, 2010).
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So-called compromise agriculture, which corresponds to the concept of producing or-
ganic products in an environmentally non-waste production is seen as an alternative agri-
culture (Zubets, Medvedev & Balyuk, 2010). Development of compromise agriculture took 
place around the end of the XVIII century in Western Europe and Russia at the same time. 
Compromise idea was to include in the used means of influencing the field and agricultural 
plants such elements, which together with the maximization of yields prevented or at least 
slowed the rate of loss of arable land its main consumer quality – the fertility of the soil and 
would not lead to environmental degradation in the agricultural sector (Minkova, 2015).

After the reform of the EU FAP in 2003, the principle of cross compliance require-
ments have become mandatory for the EU countries and are divided into:

National – Good agricultural and environmental condition (EC Directive 1782/2003/
EEC), aimed at preventing the abuse of agricultural land regardless whether the agricultu-
ral production is carried out or not;

Europe-wide – requirements of 19 Directives and Regulations EU environmental pro-
tection, animal welfare, human health, plant and animal species, united in “Statutory Ma-
nagement Requirements”, certain EU Regulation 1782/2003/EEC;

Potential – the requirements stipulated by the legislation of individual countries, but 
not included in the «cross compliance» requirements yet. For example, the Ministry of 
Environment, Food and Rural Affairs of the UK introduced requirements for the farmers 
about having land (pastures), which can’t be included to crop rotations for 5 years or more 
(state support is given in case of compliance with environmental conditions) (Introduc-
tion – Cross compliance requirements, 2014).

In Germany, farmers are required to comply with good agricultural practice, which 
is specified in the legal regulations by the Federal Government. Direct subsidies are paid 
to the farmers under the Agricultural Policy in full “package” – only if they comply with 
the established requirements for appropriate agricultural practices and certain principles 
of “cross compliance” as the EU legal requirements (Agrarian Report, 2011). The main 
requirement is that the agricultural land is kept in good agricultural and environmental 
condition and “cross compliance” refers to the implementation of obligation to protect 
the environment, food safety, animal health and protection.

In Germany pastures that are constantly used as intended occupy 28% of agricultural 
land. This is a significant part because farmers get supported in the framework of the 
“Milk of meadows and pastures” programme: subsidy for hay and grazing land is given to 
milk producers and it amounts to 37 euro per hectare of meadows and pastures and 21 euro 
per milk cow. In this country meadows and pastures are characterized by rich flora and 
therefore agro-ecological programmes on environmental protection is an important tool 
for preserving biodiversity in the agricultural ecosystem (Agriculture of Germany, 2011).

Agro-environmental programmes are carried out on 29% of farmland and aimed pri-
marily at maintaining diverse crop rotation, regionally adapted varieties and types, sup-
porting the development of extensive meadows and pastures. Farmers are supported under 
the federal programme “Ecological farming”, training courses, educational and informa-
tional activities are conducted for them. More and more businesses switch to the environ-
mental management methods. In 1996 the share of such companies was only 1.3% (7.4 tho-
usand units.) with a total area of farmland share of 2.1%, and in 2008 its share reached 5.3% 
(19.8 thousand units) 5.4% of the area of agricultural land (Agriculture of Germany, 2011).
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In the context of strengthening the management of greening agriculture within the 
EU, so-called “greening”, the German law of 26.02.2014 interprets that 30% of the unbo-
und state support will depend on agricultural production technologies that contribute 
to climate protection and environment (A new system of European unrelated support in 
agriculture since 2015, 2016). For these funds, farmers must fulfill a number of obligations: 
the protection of natural grassland, grow a wider range of crops in rotation (at least three 
crops) and allocate part of arable land under “special land use for environmental purposes”.

EU law stipulates that from 2015 farms principally allocated 5% of their arable land 
under “special land use for environmental purposes”, the land should be used for hedges, 
water protection zones and so on. In Germany the Law of 26.02.2014 provides a number of 
options for the use of land. In particular, the special premises of permissible agricultural 
use, for example, growing legumes (to fix nitrogen in the soil), and growing intermediate 
crops (soil cover) (Popova, 2015).

Farmers cover the “cross compliance” requirements costs. If the requirements are not 
met, the amount of subsidies from European and national funds gets reduced.

2. Agro-ecological conditions for the functioning of agricultural pro-
duction in Ukraine

Ukrainian agrarian policy is aimed at the implementation of economic tasks of agro-
-food sector and in fact contains no environmental component, though agricultural and 
processing technologies which are widely used nowadays cause contamination of soil and 
other natural resources.

Production of quality and safe agricultural products and raw materials is impossible 
without taking into account the ecological state of the agricultural sector and the use of 
environmentally friendly agricultural technologies. It is well known that imperfections in 
the crop and livestock technology, violation of evidence-based approaches of conducting 
agricultural production as a whole, pollution and inefficient use of land, water and biolo-
gical resources are factors reducing productivity of agricultural production, raw material 
quality and production.

The level and efficiency of the use of land resources are determining factors in en-
suring a balanced development of the agricultural sector, the preservation of the biological 
characteristics of the soil, forming the ecological and food security. 

Progressive deterioration of the quality land condition, reduced soil fertility pose 
a real threat to the revitalization of the crisis, especially in the context of the focus on the 
development of organic farming. 

One of the main factors reducing the productivity of land resources is the degradation of 
agricultural landscapes as a result of long-term use of farming systems which are not greening 
focused, violation of the optimal structural and functional organization of the territory, the 
balance of its basic stabilizing components, resulting in reduced erosion resistance of agri-
cultural landscapes, deterioration of their ecological status (Furdichko & Stadnik, 2012).

It should be noted that in Ukraine, the agricultural land area which has a propensity 
for water erosion in 13.3 million hectares (32% of the total), including 10.6 million hectares 
of arable land. Eroded land includes 4.5 million hectares of heavy and middle eroded and 68 
thousand hectares which have lost humus horizon. Wind erosion is systematically exposed 
to more than 6 million hectares, and during the years of dust storms this number is up to 20 
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million hectares. In Ukraine up to 15 million tons of humus, 0.3-0.9 million tons of nitrogen, 
700-900 thus tons of phosphorus, 6-12 million tons of potassium are lost every year because 
of erosion, which is significantly more than amount of fertilizers used. This leads to pollution 
and degradation of rivers, ponds and other forms of the hydrosphere (Furdichko et al., 2013).

Humus is the most valuable organic and biologically active component of the soil. 
A century ago the Ukrainian soil contained an average of 4-6% of humus, and now – 3.2%. 
It should be noted that when the soil contains less than 2.5% of humus – it is not black soil. 
According to the materials of agrochemical certification of agricultural land, which is car-
ried by branches of the Institute of Soil Protection of Ukraine, it is determined that every 
5 years our soils lose an average of 0.05% of humus. In monetary terms, for twenty years, 
this amounts to about 450 billion hryvnia. To maintain a proper balance of humus in the 
soil it is necessary to make annually about 8-10 tons of organic fertilizer per 1 hectare of 
cultivated area. In connection to a number of livestock reduction in recent years the soil 
gets only 0.5 tons of manure. Each year, the soil loses about 400-500 kg of organic elements 
per hectare and unfortunately it is not possible to replenish this loss. 100 years needed to 
get 1% of humus (Datsko, 2016).

Even having low crop yields negative balance of organic elements in agriculture is 
about 100 kg/hectare which is caused by a significant decrease in the use of organic fertili-
zers on the one hand, and on the other by a high level of tilled land, failure to comply with 
evidence-based crop rotations, a large share in the structure of sown areas of industrial 
crops, dominated by monoculture in some regions.

The results of studies of agricultural scientists indicate the successful implementation 
of the principles of biological farming in the farms of the western region of Ukraine. 
Biologization of agriculture contributed to the improvement of agro-physical and agro-
-chemical indicators of soil fertility, reduction of the contamination of crops by 25-40% 
and the amount of crop pests, enhancing the biological activity of the soil at 6.5-7.5%, 
a decrease in amount of nitrates in agricultural products by 10-12% compared to products 
grown by conventional techniques (Shuvar, 2003; 2005).

In Ukraine there is a number of laws that provide mechanisms to encourage enterpri-
ses to sustainable, environment-friendly utilization of productive resources in agriculture 
as well. These include the Land, Water and Air Code of Ukraine, Law of Ukraine “On 
Environmental Protection”, “On protection of land” and others. 

The Strategy of State Environmental Policy of Ukraine until 2020 was adopted in 
order to ensure environmentally sound wildlife preservation and improve the state of 
environment in Ukraine (Verkhovna Rada of Ukraine, 2011). Its main objectives:

⁃⁃ to reduce on average of 5-10% of arable land in the country excluding: the slopes over 3°, the 
land of water protection zones; conservating of degraded, unproductive and technologically 
contaminated farmland subsequently foresting it in the forest and steppe zones by 2020;

⁃⁃ to develop and implement by 2020 the management of agricultural landscapes agro-forestry 
practices on the principles of sustainable development;

⁃⁃ to create the conditions for a broad introduction of environmentally-oriented and organic 
farming technology.

Implementation of the Strategy objectives will create conditions for ecologically safe 
environment for population activities, implementing ecologically balanced system of na-
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ture, preservation of natural ecosystems. World economic activity experience should be 
used in Ukraine, taking into account the requirements for environmental protection.

Sustainable environmental management in agriculture starts with the organization 
of the territory – creating optimized agricultural landscapes with environmentally sound 
and appropriate ratio of farmland, woodland, land protection and conservation value (Ri-
dey, Strokal & Rybalko, 2011). 

In the EU countries crop rotation is a prerequisite for environmentally balanced and 
economically viable land use. Monoculture management in Ukraine causes the third part 
of organic elements to return to soil, which leads to soil erosion.

The efficiency of management of the agricultural enterprises is largely dependent on 
a set of crops that are grown, its ratio, thus on the structure of sown areas. Rational struc-
ture of sown areas shall ensure that the requirements regarding the alternation of crops in 
crop rotations, respectively, with the soil and climatic conditions and enterprise specia-
lization. The scientific principles of crop rotation include proper selection of precursors 
and an optimal combination of single-species cultures in compliance with the permissible 
frequency of their return to the same field. 

Basic soil-climatic zones of Ukraine have their own characteristics, specific to each 
of them. In Ukraine three major climate zones are defined – Polissya, Liso-step and Step. 
Scientific institutions designed tentative schemes of crop rotations for enterprises of dif-
ferent specialization in every zone of Ukraine (Table 1) (Organization of system of crop 
rotation and structure of sown areas, 2012).

Table 1. Estimated crop rotation schemes

Field 
number

Step (central, southern 
and south-eastern regions)

Liso-step (northern, central 
and western regions)

Polissya (the most fertile 
soils)

1 Black fallow Perennial herbs Clover

2 Winter wheat Winter wheat Winter wheat

3 Winter wheat Sugar beet Lint

4 maize maize Potatoes

5 Barley leguminous crops leguminous crops

6 Sown fallow Winter wheat Winter wheat

7 Winter wheat maize Lupine, row crops, 
buckwheat

8 Sunflower Ardent cereals with additional 
sowing of perennial grasses

Winter and ardent grain 
with clover

Source: Organization of system of crop rotation and structure of sown areas, 2012.

Recommended schemes of crop rotations are adjusted to the specific circumstances of 
each enterprise. It is the most appropriate crop rotation with short rotation.

The above mentioned variants of crop rotation systems require agro-technical and 
organizational-economic assessment. Agro-technical evaluation of design options for crop 
rotation provides compliance of their agricultural technology system, fertilizing, place-
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ment, crop rotation, etc. From an organizational point of view the crop rotation system is 
evaluated for compliance with accepted specialization of the enterprise, the rational use 
of human and material resources. Economic assessment of crop rotation is carried out in 
terms of: the cost of gross and market products; labor and equipment costs; net income 
per hectare of crop rotation; margins, costs, labor costs per unit of basic products (Orga-
nization of system of crop rotation and structure of sown areas, 2012).

Taking into account the above mentioned requirements for the EU, in Ukraine at the state 
level it is necessary to develop and implement a set of rules for agricultural practice in accordance 
with applicable in the Member States of the EU Code of Good Agricultural Practice. It should 
contain items concerning the volume of applying fertilizers, anti-erosion measures, the require-
ments for the conservation and use of organic fertilizers, crop rotation systems and others. 

Compliance requirements for farmers growing agricultural products will make it pos-
sible to reduce the negative impact on the environment, improve the overall system of 
agriculture, promote new technologies of agricultural production, which include most 
environment protection requirements and are focused on achieving ecological balance 
(moldboard soil tillage, organic agricultural production, etc.).

Given the European experience of cross-compliance, it should be noted that only if 
the farmers stick to the environmental requirements for agriculture they could get finan-
cial support under any government programs in Ukraine (loans with reduced interest 
rates, support for animal industries, etc.).

The introduction of agricultural support by analogy with the approach of cross-com-
pliance will facilitate the implementation of the Association Agreement between Ukraine 
and the EU on environmental policy integration into sectoral policies and encouraging 
sustainable agriculture. The use of this approach in domestic practice is provided by the 
updated draft of state budget for 2017, where direct support is given to farmers, small and 
medium in particular, by providing subsidies for 1 hectare of sowing.

It should be noted that in 2015 the Ministry of Agrarian Policy and Food developed 
a Single comprehensive strategy and action plan for the development of agriculture and 
rural areas in Ukraine for 2015-2020, the aim of which is to increase the competitiveness of 
agriculture and to promote balanced (sustainable) development of rural areas according 
to international and European standards. 

As part of the strategic direction 10 “Environmental protections and management 
of natural resources, forestry and fisheries in particular” the development of five areas is 
considered: water, soil, pesticides, nitrates and minimum environmental standards; deve-
lopment of organic agricultural production and rink; forestry; bioenergy and fishery. At 
the same time, considerable attention is paid to the prospects of the implementation of 
the basic principle of the common agricultural policy of the EU regarding the integration 
of environmental concerns into agricultural production.

Findings and prospects for further research 
Development of extensive land-use principle has led to considerable destruction of 

natural ecosystems: reduce area of forage land, vegetation degradation, erosion, saliniza-
tion and other negative phenomena, which require improving land use structure and the 
creation of efficient organization of the territory. Switching to landscape and ecological 
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land use system will take into account features of agricultural land, will help to avoid 
many of the negative effects of the traditional ways of farming and will be able to provide 
a better use of the land productive potential and its qualitative diversity. 

This might happen due to the differential placement of plants to ensure reliable pro-
tection of land-based adaptive ways of using the forms and spatial planning, the structure 
of sown areas optimization and the use of resource-saving technologies.

One of the negative environmental manifestations of modern agriculture is a high 
level of plowing of agricultural land, which is about 94% in agricultural enterprises. In the 
households index of arable land is significantly lower and is within 74%. It should be noted 
that the households are characterized by a larger share of ecology stabilization land than 
enterprises of the corporate sector.

The preservation and improvement of soil fertility is the key to the introduction of 
organic farming techniques. To achieve positive results you need to place the crops opti-
mally within each particular enterprise, use organic fertilizers effectively, use the benefits 
of agriculture biologization expanding the area under perennial grasses, etc.

The implementation of a Single integrated strategy and action plan for the develop-
ment of agriculture and rural areas in Ukraine for 2015-2020 will contribute to the deve-
lopment of balanced agriculture, environmental protection, as well as bring the practice 
of agriculture in Ukraine to implement the best practices of European agriculture. Further 
research suggests a more profound study of the ecological status of water and air.
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