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Abstract 
The article deals with a dilemma concerning the use of agricultural biomass 

in the production of renewable energy, including biofuels. It discussed the premises 
for diversification of energy sources in the context of sustainable agriculture, which 
provided grounds for specifying the role of agriculture and rural areas when it 
comes to the share in renewable energy production. 
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INTRODUCTION 
Today, agriculture has to face new challenges. On the one hand, agriculture 

as a supplier of raw materials for food production should satisfy the increased 
demand for food, on the other, it is expected that the share of agriculture in the 
production of raw materials for renewable energy will grow. However, both of these 
directions or functions

1
 of agriculture exert pressure on resources used for 

production. What we mean is the fact that these resources are both limited and 
non-renewable as well as the fact that agricultural production generates adverse 
external effects. Land resources and use of water

2
 and energy from non-renewable 

                                                 
1
 The most important function of agriculture consists in manufacturing products for 

alimentary purposes, followed by an ever more important function of providing raw materials 
for non-alimentary sectors of the economy, such as the following industries: chemical, 
pharmaceutical, textile as well as fuel and energy (other functions include social and cultural 
and that related to nature). 
2
 Agriculture uses the largest amounts of water: it makes up 70%, and over 95% of it falls to 

developing countries. In Europe the amount is 32.4%. According to FAO calculation, to 
obtain 1 kg of cereals 1-3 tons of water is needed. (Water at a Glance. The relationship 
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sources (for the production of fuel and chemical fertilisers) are important at this 
point. Land as a limited supply – following Floriańczyk and Buks [2013] – is one of 
the main barriers for agricultural production growth, while competitiveness of its 
non-agricultural uses grows along with economic development. We need to stress 
that both the production of food and raw materials for energy purposes are subject 
to requirements concerning sustainability in all of its spheres (economic, 
environmental and social). Due to the fact that agriculture generates external 
effects, both positive and negative, state involvement for the sake of inspecting 
whether certain standards are observed and supporting positive impact of 
agriculture on the environment is necessary

3
. It is also important to properly 

channel the development of agriculture and its role in energy production. The role 
of individual countries’ governments in this regard is to determine medium and 
long-term objectives of energy and climate policy as well as to specify instruments 
used to fulfil these objectives. It is significant because it creates a framework for 
making long-term business and investment decisions. Moreover, it is believed that 
the use of renewable energy is an important component of sustainable 
development, bringing about measurable effects in the field of ecology and energy 
[Holger, 2010]. Similar, the diversification of management forms in agriculture, i.e. 
production of food and production of raw materials for renewable energy, is 
perceived as one of the elements of sustainable agriculture [Floriańczyk, Buks, 
Kunikowski, 2012]. 

Agriculture as a biomass producer
4
 satisfying alimentary needs of the society 

is a producer of raw materials which can be used for the production of energy as 
well. Due to the fact that energy obtained this way – which is important – at current 
technological levels, is the main renewable energy source (RES

5
), the role of 

agriculture in this regard is perceived as significant [Faber, 2008]. 
Many European Union Member States are largely dependent on the imports of 

energy materials. European Union Member States are capable of satisfying only 
19% of the demand for oil, 48% for natural gas and 61% for coal from their own 
resources. As far as Poland is concerned, 95% of oil and ca. 2/3 of natural gas is 
imported, and the majority of these resources is imported from one supplier – 

                                                                                                                            
between water, agriculture, food security and poverty. 
http://www.fao.org/docrep/016/ap505e/ap505e.pdf) 
3
 Being granted payment under Single Payment Scheme depends on meeting a number of 

requirements by a farmer, e.g. maintaining land within the holding in Good Agricultural and 
Environmental Conditions, specified in Annex III to the Council Regulation No 73/2009. This 
requirement is one of the mechanisms under the common name cross compliance. 
4
 According to Directive 2009/28/EC of the European Parliament and of the Council, 

biomass means: the biodegradable fraction of products, waste and residues from biological 
origin from agriculture (including vegetal and animal substances), forestry and related 
industries including fisheries and aquaculture, as well as the biodegradable fraction of 
industrial and municipal waste. 
5
 According to the definition included in the Directive 2009/28/EC of the European 

Parliament and of the Council energy from renewable sources (RES) means energy from 
renewable non-fossil sources, namely wind, solar, aerothermal, geothermal, hydrothermal 
and ocean energy, hydropower, biomass, landfill gas, sewage treatment plant gas and 
biogases. 
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Russia. We can speculate that in the future, following the growing demand for 
primary energy carriers as a result of development, the EU will have to increase its 
dependency on other regions of the world in this scope. It only confirms the need to 
diversify energy sources. 

A premise for diversification of energy sources and, at the same time, for 
dedicating an ever growing amount of biomass for alimentary purposes is the 
expected growth in human population. It is estimated that by 2050 the human 
population will have reached 8-10.4 billion, on average it will be 9.1 billion [ESA, 
2011]. It is expected that as soon as by 2030 the growth of human population and 
economic growth will have contributed to the global increase in the demand for 
energy and water by 40% [IEA, 2010], while demand for food will have increased 
by 50%, which can be satisfied only by increasing the volume of crops. FAO 
estimates that in order to satisfy the demand for food until 2050 agricultural 
production will have to grow globally by 70% and by 100% in developing countries 
(excluding an increasing demand for raw materials for the production of biofuels 
[Save and grow... 2011]. Additionally, satisfying these demands is hampered by 
climate change, limited availability of arable land and a threat of natural resources 
depletion. 

Another premise is dependence of agriculture on non-renewable energy 
sources. It is related to progress in agriculture which has taken place for several 
dozen years now. The increase in agricultural production, starting from the 1960s 
(the Green Revolution) was mainly based on the intensification, mechanisation, 
increased use of chemical fertilisers and plant protection products as well as cheap 
energy. Dependence of agriculture on fossil fuels reflects the relationship between 
energy input and volume of agricultural production. In developed countries, on 
average, two units of energy obtained from fossil fuels translate into one energy 
unit of produced food, whereas in developing countries this relation is opposite and 
one energy unit generates two energy units of food (not including transport and 
food preparation) [White, 2012]. This means that agricultural production in 
developed countries is more expensive and less efficient in terms of energy. 
Continued intense agricultural development based on non-renewable energy 
sources also encountered a fundamental obstacle in the form of the environmental 
capacity and limited renewable energy sources. As expressed by numerous expert 
opinions, coal, oil and gas deposits are subject to gradual exhaustion [Singh, 
Singh, 2012]. It is estimated that global coal deposits will have been exhausted in 
ca. 200 years, while oil and gas deposits in ca. 100 years [White, 2012].W Polish 
operational resources of coal present in exploitable beds, at annual extraction of 70 
million tons, will suffice for 30 years. When it comes to lignite, it is estimated that in 
nearly 30 years its deposits will have been exhausted [Nowicki, 2012]. Limited 
environmental capacity means that intense development based on chemisation, 
non-renewable energy sources, policy of plundering ever greater amounts of 
hectares under cultivation thereby violating the natural balance, has contributed to 
disrupting the balance in the entire environment and thus - to the greenhouse 
effect. As provided by FAO, basic agricultural production and fisheries are 
responsible for about 1/5 of the total energy consumption in the process of food 
production and for 2/3 of greenhouse gas emissions. The abovementioned 
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premises speak in favour of seeking solutions and satisfying the demand on 
energy with the use of renewable raw materials and indicate the need to work for 
sustainability of agricultural production. A response to such state of affairs is not 
only a diversification of energy sources, but also a change in cultivation methods 
aimed at sustainability. It will particularly contribute to the reduced level of 
dependence on fossil fuels and will provide safe food meeting the expectations of 
the customer. Dependence of agriculture on non-renewable energy sources also 
poses a serious threat to food security [Food Security, 2011]. Recently, the so-
called “sustainable intensification” has been a real challenge for agriculture, 
defined by FAO [Save and Grow... 2011] as „producing more from the same area 
of land while conserving resources, reducing negative impacts on the environment 
and enhancing natural capital and the flow of ecosystem services”. 

From the point of view of agriculture, productivity and, consequently, food 
security will be influenced by climate change, caused by greenhouse gas 
emissions. This is because agriculture is characterised by very slow and long 
process of adapting itself to climate change. Weather shocks caused by climate 
change (floods, droughts) bring about global consequences as they influence food 
prices. Largest amounts of greenhouse gases are emitted at fossil fuel incineration 
- 57%; additional 17% of emissions is caused by deforestation, organic matter and 
peat decomposition [Climate Change... 2007]. In this regard an initiative 
counteracting climate change has been undertaken. What is meant here are the 
obligations resulting from international arrangements from 1997, known as the 
Kyoto Protocol [Kyoto Protocol, 1997]. On the basis of this document signatory 
countries committed themselves to reduce greenhouse gas emissions by at least 
5% below the emission level from 1990 in the 2008-2012 period. The instrument 
for meeting this objective was the production of renewable energy and improved 
energetic efficiency, including the production of energy from solid agricultural 
biomass. 

When it comes to agriculture and rural areas in the strict sense, the 
development of RES was perceived as a tool for increasing the number of jobs 
directly or indirectly related to the “green energy.” This benefit can be treated as a 
successful integration of economic, social and ecological objectives. They are all in 
accord with sustainable development principles. Another significant issue is the 
increased income in the agricultural sector, resulting from enhancing agricultural 
production for energy purposes, which is compliant with one of CAP assumptions, 
namely the provision of appropriate level of income in the agricultural sector. We 
need to bear in mind that the sole production of raw materials for energy purposes 
is not the only possibility to involve agriculture and rural areas in the development 
of RES. Expected development of energy processing installations, such as biogas 
plants, wind power plants and briquette plants constitutes another chance for 
economic stimulation of agriculture and rural areas [Matyka, 2011]. The expected 
development of rural areas owing to numerous investments in these areas, namely 
development of technical infrastructure, should not be underestimated. These 
premises have made the use and support of RES development in the energy 
sector one of the priorities of state policies. The involvement of agricultural 
resources in the production of RES is also inscribed in the concept of 
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multifunctional development of rural areas, presented in a governmental document 
entitled Outline of directions for rural development [Outline of directions... 2009].It 
assumed that in the case of agriculture, a social and economic function of rural 
areas is not equated solely with the production of food and providing space for 
such production any longer. In particular, it is expected that agriculture will provide 
other goods and execute other functions of social significance to a greater extent, 
which corresponds to the production of biomass for energy purposes. Taking the 
abovementioned phenomena, mutual influence and relationships into account, as 
well as the expected development of agriculture on the basis of RES, 
diversification of energy sources seems indispensable. The role played or to be 
played by agriculture as regards RES is determined by energy, environmental and 
agricultural policy. The EU’s involvement in the development of RES consists in 
gradual increase in the share of renewable energy sources in energy from fossil 
fuels from 10.4% in 2002 to 20% in 2020. 

It is important to make the production of agricultural biomass meet the 
sustainable development criteria. Meeting sustainable development criteria means 
that raw materials used for production cannot originate either from areas that are 
valuable for their biodiversity, such as protected areas, or areas binding large 
amounts of carbon (peatlands, forests). Article 17 is a particularly important 
element of the applicable Directive 2009/28/EC – it specifies sustainable criteria for 
biofuels and bioliquids. In the light of the Directive in force, a basic sustainable 
development criterion for RES is the reduction of greenhouse gas emissions by 
means of biofuels and bioliquids by 35% to 01.04.2013, at least by 50% to 
01.01.2017 and by 60% to 2018 for new installations that will start operating from 
the beginning of 2017. The entire process of greenhouse gas emissions will be 
analysed for the complete biomass production cycle, in accordance with a 
methodology specified in the Directive. Additionally, for a fuel to be recognised as 
renewable, it cannot originate from naturally valuable areas with high degree of 
biodiversity or carbon-rich soils. 

With time, the interest in 1
st
 generation biofuels switched to 2

nd
 generation 

biofuels. The need to evaluate the influence of biofuel production on food production 
is emphasised, same as the need to consistently monitor the influence of production 
and use of biofuels on the environmental and social aspects. The Directive draws 
attention to the use and development of 2

nd
 and 3

rd
 generation biofuels in the 

Community and around the world, at the same time, undertaking measures that 
support sustainable agriculture criteria related to the above and promote research in 
this area. It was achieved through highlighting benefits for agriculture arising from the 
use of agricultural raw materials, such as animal manure and organic waste, i.e. 
materials not directly linked to the production of food in the process of biogas and 
biofuel production. These benefits relate to the impact on sustainable rural 
development and the improvement of material status of farmers. When it comes to 
costs of energy production, the Directive expresses the need for energy price to 
reflect internal costs of production and use as well as environmental, social and 
health care costs. Due to the fact that energy prices do not include the 
abovementioned costs, there is a need for public support of renewable energy 
production. 
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Summing up, one has to refer to the need for using RES in the energy 
sector. The first premise was the increase in greenhouse gas emissions to the 
atmosphere, caused by incinerating conventional energy sources and the threat of 
exhaustion of fossil fuels. The use of RES in the energy sector has become a 
method of limiting the dependency on fossil fuels. At the same time, achieving the 
energy security of Member States has become significant. The use of RES has 
always depended on sustainability of environment as well as social and economic 
sphere. As regards the social sphere of sustainability, a positive impact of the 
introduction of RES was emphasised due to the diversification of income in 
agriculture, employment growth and rural development. Profitability of RES 
production was not that important since it satisfied other demands: environmental 
and social. Therefore the need to support the development of this energy 
production sector. Along with its development, various studies had been carried 
out, whose results undermined environmental sustainability and highlighted 
adverse impact of the use of biomass based on food raw materials on security of 
food supply. Therefore the change in the energy policy towards subsequent 
generations of biofuels and a simultaneous increase in quantitative objectives 
related to the share of renewable energy. Technological development aimed at 
making agricultural food production and agricultural biomass and energy 
production sustainable is of key importance as well. 
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