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Abstract: The purpose of the study is to analyze the evolution of agricultural biomass
supply at the EU-27 level and in Romania, highlighting the main sources, distribution, and
long-term trends. Statistical data for the research were extracted from Eurostat, with the
study period being 2008-2020, depending on the available data. The applied research
methods are descriptive analysis and linear forecasting to observe the trends and evolution
of agricultural biomass, as well as its sources. At the European level, in 2020, agricultural
biomass supply reached 714 million tons, mostly from agricultural crops (95%), with
Romania contributing 4.9% of the total. The forecasts indicate an increase in agricultural
biomass until 2025, followed by a decrease until 2030, attributed to climate change,
agricultural technologies, and regulations. The adoption of sustainable agricultural
practices and investment in ecological technologies are crucial for ensuring a constant and
sustainable source of biomass in the long term.
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INTRODUCTION

The European Commission highlights that global consumption will triple in
resource equivalents by 2050, and by 2060, the use of biomass, fossil fuels, metals and
minerals will double, and the amount of waste will increase by 70% [11]. The expected
changes will put particular pressure on the environment and natural resources, which
makes it necessary to implement measures to create a sustainable and efficient economy.
At the same time, the current energy crisis highlights that the transition to renewable
energy sources is progressing slowly, and that rapid action is needed to replace fossil fuels
with sustainable solutions [8].

Biomass is an important source of renewable energy, occupying an important place
in the European and global energy market. The sector that contributes considerably to the
supply of biomass is agriculture, being a key component in the transition to a more
sustainable economy [5].

It is a key factor in the European Union's energy strategies, being a crucial element
for achieving renewable energy objectives. According to research, the contribution of
biomass to the total renewable energy resources at the European Union level varies
between 50% and 60% [14].

Agricultural biomass includes materials resulting from agricultural activities
(cereals, oilseeds, straw, animal residues). It is considered an important source of
renewable energy, the benefits and advantages are multiple (management of agricultural
waste, reduction of carbon emissions and diversification of use) [3]. It has a particularly
important role in increasing regional energy security and contributes to job creation, the
surplus of raw materials is a generator of additional income [4].

Agriculture is the main source of biomass, providing 68% of its total [6]. This share
highlights how important agricultural biomass is in the EU strategy on the bioeconomy.

The European Union generated an average of approximately 924 million tonnes of
agricultural biomass in dry matter (Mtdm) annually between 2016 and 2020. Of this
amount, 54% comes from economic production and 46% from residues. The availability of
agricultural biomass in the EU in the future will be largely determined by the impact of
climate change on the agricultural sector [1, 2].
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By 2031, the area of agricultural land in the European Union is expected to
decrease to 160.5 million hectares due to declining yields and profitability. At the same
time, the area of forests will increase, reaching 161.4 million hectares. The changes that
have occurred could influence the availability of agricultural biomass, requiring new
appropriate strategies for sustainable resource management [6]. Given all this information,
agricultural land continues to be an essential resource for both food production and
renewable energy [9].

A number of papers in the literature address the subject of agricultural biomass,
analysing both its energy potential and its impact on the environment and the economy.

The paper by the author Arkadiusz Weremczuk aims to analyze the potential of
agricultural biomass in the European Union for energy production, highlighting the various
sources of biomass. It highlights the significant differences between EU countries, due to
the diversity of agricultural practices, highlighting the need to adopt biomass strategies
adapted to each country according to the necessary conditions. The author also underlines
the key role of biomass in strengthening the energy independence of the European Union
and reducing dependence on fossil fuels [6].

Researchers Marek Wieruszewski and Katarzyna Mydlarz analyse in a study the
role of biomass and bioenergy in the energy strategy of the European Union. The article
highlights the estimates of the growth in biomass demand and the main biomass sources:
forest biomass, agricultural residues and energy crops. The research indicates a significant
increase in biomass potential, both in the case of forest biomass and agricultural biomass,
and highlights the impact of imports from non-EU business on biomass demand in EU
Member States [7].

The paper by Dorota Janiszewska and Luiza Ossowska analyses the potential of
agricultural biomass in the European Union for energy production. The research assesses
resources such as cereal straw, hay, natural fertilizers and energy crops on unused land.
According to Eurostat data from 2019, approximately 15% of the total potential of
agricultural biomass can be used for energy. The study highlights regional differences in
the efficient use of this resource [3].

There 1s a constant discussion among researchers and in the specialized literature
about the importance of agricultural biomass as a main source of renewable energy,
highlighting its role in reducing dependence on fossil fuels and supporting the transition to
sustainable economies. The study presents the distribution and sources of biomass, as well
as long-term trends, comparing data and information from the period 2008-2020. This
research contributes to documenting this topic by highlighting regional differences in the
EU regarding the supply of agricultural biomass.

MATERIALS AND METHODS

In the present study, the authors aimed to analyze the supply of agricultural biomass
at the European level EU-27 and Romania. The analyzed statistical data were available for
the period 2008-2020, from the Eurostat portals and the statistical sources of the European
Commission. The following indicators were taken into consideration: the amount of
agricultural biomass produced in each EU-27 member state, with details on the structure of
biomass sources (agricultural crops, residues, grazing); the proportions of imported
biomass and those generated from domestic resources.

The main research methods used in the study:
e Descriptive analysis - applied to examine the evolution of agricultural biomass

production in the EU-27 and Romania and to produce graphs and charts.
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e Comparison between EU-27 member states - making a comparison between EU-27
member states, taking into account the share of each state in agricultural biomass
production, the structure of crops and domestic resources versus imports.

e Long-term forecast, carried out to estimate the future evolution of the available biomass
supply. The linear forecast carried out assumes a continuity of historical trends, not
taking into account unforeseen factors (climate and political changes, global economic
crises or technological developments).

An important component of the study is also the analysis of the structure of
agricultural crops in the EU-27 and Romania (cereals, oilseeds and fodder) being essential
for the production of agricultural biomass. The paper aims to contribute to a better
understanding of the dynamics of the supply of agricultural biomass at European and
national level by providing relevant information for the development of agricultural and
sustainable energy policies.

RESEARCH RESULTS

The total biomass supply from the agricultural sector at EU-27 level in 2020 was
approximately 714.22 million tonnes of dry matter (Mtdm). The forestry and aquaculture
sectors did not present any recorded value at the time of the analysis. Approximately 95% of
the biomass was produced in the EU-27, while 5% was imported from countries outside the
European Union. Compared to 2008, the biomass supply increased by 1% in 2020. The highest
amount of agricultural biomass in the period under review was recorded in 2019, at 743.62
million tonnes (Figure 1).
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Figure 1. Evolutlon of agricultural blomass at EU-27, 2008-2020
Source: processing data, https://datam.jrc.ec.europa.eu/datam/mashup/BIOMASS FLOWS/
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The sources of biomass in the agricultural sector at EU-27 level, in 2020, were
divided as follows:
- 70.04% of biomass, which comes from crop production, being used for biofuels, feed and
food;
- 12.88% of biomass, coming from agricultural residues, these being used for energy,
organic fertilization and ecological materials;
- 13.40% of biomass comes from grazing, used for animal husbandry and pasture
management.
- around 4% of biomass is imported, indicating a partial dependence on external sources,
such as feed and wood. (Figure 2).

The different sources of biomass suggest that the agricultural system is diversified
and interconnected, presenting a particular potential in terms of renewable energy.
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Figure 2. Sources of agricultural biomass, EU-27, 2020.

Source: processing data

Analyzing the amount of agricultural biomass at the level of the EU-27 Member
States, in 2020, it is found that the highest quantities were recorded in Germany (15.59%),
France (15.32%), Italy (12.05%), Spain (9.12%) and Poland (7.78%). Romania occupies
the sixth position at the European level in terms of the amount of biomass originating from
agriculture, with a share of 4.9% of the total.

Countries importing agricultural biomass are: Italy (5.02%), Germany (3.92%) and
the Netherlands (3.33%), while Estonia (0.04%), Slovenia (0.08%) and Malta (0.07%),
relied more on domestic resources. France (10.21%) and Germany (9.50%) are leaders in
the production of crops for biomass due to their extensive agricultural areas, and Cyprus
and Malta have a low production (Figure 3).

France (1.85%) and Spain (1.83%) have the highest use of grazing land, suggesting
a strong livestock industry. Countries with low contributions of biomass from grazing are
Finland (0.00%) and Slovenia (0.07%), indicating a lower dependence on this type of
resource.

Poland and France use large amounts of residues for biomass, while Malta and

Luxembourg have low contributions, due to limited agricultural areas. (Figure 3)
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Figure 3. Biomass supply from agriculture,(%), 2020

Source: processing data

Biomass production in the European Union is dominated by cereals and feed,
which accounted for almost 81% of the total in 2020. Cereals (48.8%) played an essential
role in both food and biofuel production, while feed (32%) was fundamental for the
livestock sector.
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Root crops (7.2%) and oilseeds (5.1%) make an important contribution to the food
industry and renewable energy production. Fruits and olives accounted for 4.6% of total
agricultural biomass production, and other vegetables, although with a low share, could
gain greater importance in the future, amid increasing sustainability requirements. (Figure

4)
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Figure 4. Crop production, EU-27, net trade, 2020

Source: processing data

The analysis of the supply of biomass from agriculture at the national level, in
Romania, highlights an increase of 7% in 2020 compared to 2008. The highest quantity of
biomass was recorded in 2018, at 65.08 million tonnes dry matter (Figure 5).

Regarding the own production of biomass from agriculture, the quantity increased
in 2020, by 5% compared to 2008. Biomass imports increased during the analyzed period,
reaching a maximum quantity of 8.12 million tonnes in 2020.
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Figure 5. Evolution of biomass from agriculture in Romania, 2008-2020.
Source: processing data

Taking into account the sources of biomass in agriculture, in 2020, the following
was found in Romania:
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- 47.32% of agricultural biomass comes from crop production, highlighting the dependence
on domestic agriculture;

- 18.15% 1is represented by residues, used for energy and organic fertilizers;

- 16.78% comes from grazing, reflecting a moderate use of resources for animal
husbandry;

- approximately 18% of biomass is imported, indicating a significant dependence on
external sources to complete the biomass requirement (Figure 6).
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Figure 6. Agricultural biomass sources, Romania, 2020
Source: processed data

The structure of biomass at the level of Romania indicates a majority concentration
on cereals (72.2%), followed by oilseed crops (13.5%) and fodder (8.0%). Root crops,
fruits and protein crops are less represented, while other industrial crops and fibers have an
extremely small share. National agriculture is thus dominated by the production of basic
foods (cereals), vegetable oils and animal feed, with a reduced involvement in industrial or

non-food crops (Figure 7).
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Figure 7. Crop production, Romania, net trade, 2020
Source: processed data

Making the forecast of the quantity of agricultural biomass at EU-27 level based on
the available data, for the period 2021-2030, they indicate a moderate increase until 2025,
with a maximum of 744.27 million tonnes, then a progressive decrease is recorded until
2030, to 716.56 million tonnes. The trend recorded may reflect a combined influence of
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various factors such as climate change, technological development and changes in
agricultural policies (Figure 8).

The generated forecast indicates an increase in the amount of initial agricultural
biomass that can be attributed to investments in sustainable agricultural practices, but also
to the increase in demand for biomass for renewable energy. After 2025, there was a
decrease in the amount of agricultural biomass determined by the reduction of agricultural

land, climatic variations and the imposition of stricter environmental regulations.
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Figure 8. Forecast EU-27, supply agricultural biomass.

Source: processing data

In order to have a broader vision of the agricultural biomass supply in Romania, a
forecast of the amount of agricultural biomass for the period 2021-2030 was made based
on the available data and analyzed for the period 2008-2020 (Figure 9).
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Figure 9. Forecast Romania, supply agricultural biomass
Source: processed data

According to the forecast made, it is estimated that the agricultural biomass at the
country level, Romania, will register an increase by 2025, up to the amount of 60.41
million tons. According to the generated model, it indicates that there will be a gradual
decrease in agricultural biomass, reaching 47.75 million tons in 2030 (Figure 8). This trend
can be based on climate change, which can influence, as well as the reduction of
agricultural areas, the evolution of technology and agricultural policies.
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CONCLUSIONS

The analysis of agricultural biomass supply at EU-27 level and in Romania during
the period 2008-2020 provides us with an overview of the evolution of this sector. The data
taken for analysis suggest that a moderate increase in biomass production was recorded
over the analyzed period, most of which came from the agricultural sector, with a
significant share of crops, agricultural residues and grazing.

The dominant countries in agricultural biomass production are Germany, France,
Italy, Spain and, while Italy and Germany stand out for significant biomass imports.
Countries such as Estonia and Malta rely largely on domestic resources.

At European level, Romania ranks 6th, with a share of 4.9% of total agricultural
biomass. Domestic production of agricultural biomass is based on cereals, oilseeds and
fodder, and imports indicate the need to diversify and optimize domestic resources.

The variations recorded and observed indicate that there are differences between
the strategies and capacities for using biomass within the EU, with a significant impact on
European energy and agricultural policies.

Both at EU-27 and national level, the forecasts made indicate a moderate increase
followed by a gradual decrease in agricultural biomass, until 2030. A decrease that can be
attributed to climate change and changes in environmental regulations. In order to
counteract this decrease, it is considered necessary to adopt sustainable agricultural
practices and invest in ecological technologies, which can ensure a constant and
sustainable supply of biomass in the long term.
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