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ABSTRACT 
Given the global economic issues and environmental pollution, there is a growing interest in research 

addressing the use of biomasses resulting from agricultural production. One main category of biomass 
components is lignin, the use of plant waste in the pulp industry being one of the ways in avoiding additional 
deforestation by suppling inputs for the paper industry. The implementation of a strategy for capitalizing the 
potential of renewable sources, as, but not limited to, paper production, provides the appropriate framework 
for decision on renewable alternatives and inclusion in the acquis domains in Romania. The present study 
analyzed the potential use of waste obtained from field crops, mainly annual, as wheat, sunflower, maize, soy, 
rape, rye, barley, sorghum, rice, to produce paper. Biomass/waste from field crops is a promising source for 
paper, primarily because it is renewable and has the potential to exploit over 7 million hectares of arable land, 
with annual use. The diversity of pedoclimatic conditions in Romania makes possible the cultivation of a wider 
range of species and, within them, a multitude of varieties and hybrids, with variable amounts of lignocellulosic 
agricultural waste. In addition, accidental years as 2022, the year with the worst drought in Europe in the last 
500 years, reshaped the need of valorizing any available biomass, regardless of the production of the main crop. 
Our calculations show that for a paper containing 28% of renewable cellulose, with the wheat straws collected 
from Romania in 2019, 9633.31 thousand tons of paper would have been obtained, with an average per hectare 
of 2786.62 kg of paper. Our analysis shows the opportunity of using lignocellulosic agricultural waste for use as 
a raw material for paper production. A throughout analysis is needed in the context of extreme droughts 
experienced recently, to show which valorization of by-products is the most economically justified.  
 
Keywords: biomass waste/secondary production, drought, pulp yield, paper, environmental protection, circular economy. 

 
INTRODUCTION 

 
he recent GDO Analytical Report about 
drought in Europe depicts a ”fire-red 

Romania” when analyzing the Standardized 
Precipitation Index for the first six months of 
2022 in Europe (Toretti et al., 2022). 

In fact, climate change showed us its 
powers this year, by bringing in the worst 
drought in a half millennium, wildfires, 
reduced to zero crop yields, causing 
electricity shortages, transportation disruptions 
etc., with 17% of the European area under a 
state of alert and 47% under warning 
conditions in the first half of the year, and not 
at last, hundreds of heat-related deaths 
(Newburger, 2022).  

At the end of August 2022, the Romanian 
Ministry of Agriculture and Rural Development 
announced that the affected area exceeded the 
threshold of 450,000 hectares at the national 
level, for the autumn crops (Agrointel, 2022). 
In this context, a lot of crops did not manage 
to produce their main yields, leaving the 
fields filled with dry biomass.  

There is an important amount of literature 
on the use of annual plants wastes for fibrous 
pulp production and their use in obtaining 
different types of paper (Moisei et al., 2014).  

In Romania, the pioneers of using straws 
in the manufacture of cellulose were 
Diaconescu and Obrocea (1974) with 
research on bleached cellulose with a high 
degree of whiteness and other varieties of 

T 



668                                                                                                                                                           Number 40/2023 
ROMANIAN AGRICULTURAL RESEARCH 

 
fibrous pulp. Also, the publications of the 
time highlighted the influence of the use of 
cellulose for the manufacture of paper of 
different qualities. Naturally, the advantages 
and disadvantages of using wheat straw as a 
raw material for pulp production were 
specified. The price of straw, in 2013, was 3 
times lower than cellulose wood (Moisei et 
al., 2014). Considering that straw is less 
easily descaled than the wood, the other 
technological aspects (consumption of reagents 
and the method of obtaining the paste, 
temperature, and duration of the process, etc.) 
contribute to obtaining high-yield pastes. The 
advantages of straw pulp are clearly seen in 
the uniformity, smoothness, porosity, and 
opacity of the paper. Among the disadvantages 
are the seasonal nature of straw harvesting 
with the implications of storage, distance and 
transport costs and some difficulties in 
processing to regenerate reagents, reported by 
Argyropoulos (1994).  

Examples of actions that could be 
implemented to obtain paper from 
agricultural pulp include the development 
and updating of guidelines and best practices 
for sustainable land and water use, as well as 
technical reports on current and future 
technologies for sustainable production, 
biomass in general.  

According to Bran (2019), agriculture 
manifests its uniqueness as basis of resources 
by its continuous self-renewal, and agricultural 
production is the result of the processes of 
transformation of many substances and forms 
of energy into material goods with the help of 
living organisms, under specific conditions 
(under the influence of natural factors, 
working conditions etc.). Cereals are grown 
all over the world, the main three crops 
considered after the planted area being corn 
(43%), wheat (29%) and rice (19%), used in 
human nutrition, as fodder in the livestock 
sector, but also in industrial activities.  

The diversity of soil and climatic 
conditions in Romania allows the cultivation 
of a wider range of varieties of wheat and 
maize hybrids (Mustăţea et al., 2009; Dinu et 
al., 2019). This genetic diversity is also valid 
for the other field species, as oilseeds. 
Genetic resources, now and in the future, are 

the key to sustaining global production, 
regardless of plant species. They embody 
diversity, which is essential for improving 
and maintaining production potential as it 
provides new sources of resistance and 
tolerance to biotic and abiotic stress. As the 
area sown with wheat is unlikely to increase 
due to arable land shortage, the productivity 
gains must come from the development     
and application of new technologies, which 
also ensure the stability of the world's       
first food crop, by meeting sustainability and 
environmental requirements. In 2013, 106 
winter wheat varieties were cultivated in 
Romania, according to Teodor et al. (2018). 
The respective varieties are characterized not 
only by qualitative variability but also by 
vegetative mass (lignocellulosic biomass).  

Plant breeding programs have generated 
genetic advances in productivity, coupled 
with important agronomic and physiological 
properties. According to Horhocea et al. 
(2021), a significant number of maize hybrids 
from maturity groups 300-500 were created, 
registered, and extensively cultivated. Their 
competitiveness in the market is pursued in 
terms of productivity and stability, resistance 
to disease and pests, resistance to falling and 
breaking of stems, but especially in terms of 
adaptive features to current climate change. 
Special attention is given lately to the 
drought resistance, continuous research being 
performed in different parts of the world for 
the evaluation of drought stress tolerance in 
some genotypes, as for wheat (Racz et al., 
2020), barley (Epure et al., 2017; Filip et al., 
2020), faba bean (Memari et al., 2022), maize 
(Petcu et al., 2018; Haş et al., 2022), alfalfa 
(Tyshchenko et al., 2020) etc.  

The identification of some genotypes, 
which manages to capitalize on the 
environmental conditions in our country by 
obtaining high, stable, and quality production 
is the priority objective of agricultural 
research. According to Rezi et al. (2021), the 
identification of a new type of germplasm 
will allow further genetic progress. 
Descriptive statistics showed large variations 
for the agronomic characteristics of soybeans 
(plant height, insertion of the first pod, 
weight of 1000 grains) and qualitative 
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characteristics (linolenic acid). Correlations 
between traits can help future breeding 
guidelines, such as the development of 
varieties for specific purposes (food industry, 
animal feed, biofuels, even paper). However, 
by correlating the quality indices of 
agricultural production with the economic 
performance of cultivated areas and with 
cultivated varieties/hybrids, a coherent image 
can be outlined on the Romanian agricultural 
sector and its competitiveness. Increasing 
genetic diversity is necessary to cope with the 
social, natural, and economic challenges 
(Ciucă et al., 2018).  

Compared to tree vegetation, which takes 
at least 25 years, depending on the tree species, 
to exploitation, agricultural land produces at 
least one crop per year, usually two, and thus 
agricultural waste becomes available every 
year. Greater access to the global stock of 
knowledge about biomass transformation and 
conversion technologies, the various types of 
bioproducts and bioenergy generated by these 
sources and the revenues from these activities 
must arouse interest for the development of 
logistics in the field in Romania.  

Plant/crop resources are derived from a wide 
range of biological systems and processing 
flows in the food, feed, and fiber industries. 
They are renewable in a short time, by using 
annual crops, perennials (wood species can 
be joined with short rotation, but on land 
unsuitable for field crops). Romania has 
significant plant/crop resources in the 
productive agricultural system (concentrated 
on food and feed production), including 
forestry, pastures, and hayfields. 

Arable crops occupy annually over 9 
million hectares of Romanian arable land,    
of which, in 2019 (the last year with official 
records), 7.37 million ha were occupied by 
cereals and oleifers, of which 61% cereals, 
20% oleiferous plants and 19% different 
other crops species from which significant 
amounts of lignocellulosic waste (biomass or 
secondary production) are produced. Agro-
industrial biomass, as lignocellulosic waste, 
is cheap, renewable, abundant and offers a 
unique natural resource for large-scale collection. 
Biomass is composed of organic material and 

water, along with which, when collected, 
impurities may be present. For processing, 
the biomass must be in dry form, respectively, 
when it reaches a stable equilibrium with the 
environment, with a water content of 10-15% 
(Roman et al., 2016).  

Based on recent statistics available on the 
National Institute of Statistics, the present 
paper represents a scientific substantiation of 
the use of lignocellulosic biomass of the main 
nine Romanian arable crops, proposing a 
transitional business model towards a circular 
bioeconomy, especially in the context of 
excessive drought and extreme temperature 
seasons, when farmers risk being ruined by 
losses due to excessive drought. The agro-
biomass has the potential to bring extra value 
for farmers (paperwise.eu) and it is up to us if 
we can valorize this idea or not. 

 
MATERIAL AND METHODS 

 
As methodology, the study was conducted 

gradually, based on national statistical data 
provided by the National Institute of 
Statistics, in charge of the official statistics in 
Romania, organized a legal entity subordinated 
to the Romanian Government and official data 
provided by FAO or other institutions that 
provide online data. 

To calculate the biomass (waste) production, 
the “grain: straw ratio” index was used.  

To calculate pressure on paper industry, 
the per capita paper consumption and the 
structure of paper consumption were used, 
according to FAO. 

To estimate the general trend, the values are 
adjusted by the average dynamic index method. 

The adjustment equation is as follows: 

Yt = y1 ∙ Ī(t-1) (1.1) 

where: 
 

 
 

n-1 = the number of mobile-based dynamics 
indices. 
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The assessments are based on already 

existing data and statistics, while the 
processing and interpretation of data and their 
quantitative and qualitative analysis represent 
our contribution. 

 
RESULTS AND DISCUSSION 

 
Lignocellulosic biomass production 
estimation 
Quantitatively, the biomass/waste (previously 

called secondary production) it is calculated 

according to the main crop production, as 
grain production of cereals, oilseeds, and 
technical plants (Figure 1) and based on the 
technological index “grain: straw ratio” 
(Table 1). 

Grain production, influenced by 
pedoclimatic factors fluctuates, but there are 
also recent production increases due to 
improved genetic intake. Following the grain: 
straw ratio, it is observed that significant 
amounts of waste/biomass with appreciable 
cellulosic composition are obtained. 
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Figure 1. Average yields (kg of grain/ha; for 2020 the data are estimated by the INS as provisional) 
 

As illustrated in Table 1, the best crops in 
term of biomass available for cellulose and 

the cellulose yield are soy (60%), wheat 
(40.3- 49.2%), rape (44%), and barley (40%). 

 
Table 1. Grain ratio: straw and cellulose yield for cultivated species generating lignocellulosic waste 

 

No Cultivated 
species 

Grain ratio: straw Cellulose yield 

Grain/straw Bibliographic source % Bibliographic source 

1 Wheat 1:1.3 chemarkrom.ro 40.3 Martin-Sampedro et al., 2014 
46.2-49.2 Sun et al., 2005 

2 Rye 1:1.3-1.5 chemarkrom.ro 37.9 Sun et al., 2020 

3 Barley  1:1 chemarkrom.ro 40 37.6%, Sun et al., 2005 
35-45%, Chen et al., 2007 

4 Maize 1:1.6 chemarkrom.ro 35.1 Martin-Sampedro et al., 2014 
5 Sorghum 1:3.75 Roman, 2016 34.35 Saini et al., 2015 
6 Rice 1:1.3-3 Singh et al., 1995 35 Jiang et al., 2011 
7 Sunflower 1:3 chemarkrom.ro 38.2 Martin-Sampedro et al., 2014 
8 Soy 1:1.5 chemarkrom.ro 60 Batra, 1998 
9 Rape 1:3 chemarkrom.ro 44 Martin-Sampedro et al., 2014 
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As wheat is the crop grown on more land 
area than any other commercial food, it is 
suggested to develop the paper production 
from wheat biomass, as the average yield of 
cellulose may be 780253 kg/ha (Table 2). If 
28% of the paper composition is renewable 

cellulose, with the wheat straw collected 
from Romania in 2019, 9633,311 thousand 
tons of paper would have been obtained,  
with an average per hectare of 2786.62 kg    
of paper. 

 
Table 2. The amount of cellulose that can be obtained from wheat straw 

 

Specification Wheat 2019, 
tons 

Average for 30 years 
(1990-2019), kg/ha 

Grains multiannual 
average 10297107 2978.633 

Grain ratio:straw = 1:1.3 total pay 1386239.1 3872223 

Good environmental conditions 
(40% remain on the ground) + 10% humidity harvestable straws 6693119.55 1936112 

Cellulose yield, 40.3% 
(Martin-Sampedro, 2014) wheat straw cellulose 2697327.179 780253 

 
The world paper demand estimation 
According to FAO statistics, in 2016, per 

capita paper consumption was as follows: 
North America 215 kg; EU 125 kg; Oceania 
113 kg; Asia 44 kg; Latin America 43 kg; 
Africa 7 kg. 

By category, worldwide (FAO), the 
structure of paper consumption is shown in 
Figure 2, where packaging is found to be the 
largest consumer of paper. 

 

 
Source: tonerbuzz.com 

 
Figure 2. Structure of global paper consumption 

(by paper categories) 
 

The packaging (the business card of the 
product) that contributes to the realization of 

the Sustainable Development Strategy of the 
European Union must meet many requirements 
(Procarton, 2018): 

- be holistically designed with the product 
to optimize overall environmental performance; 

- be made of materials from responsible 
sources; 

- be designed to be efficient and safe 
throughout its life cycle; 

- meet market criteria for performance and 
cost; 

- to meet consumer choice and expectations; 
- to be recovered effectively after use. 
Such conditions raise demands from the 

beginning of the paper / cardboard production 
chain. In addition to the growing demand for 
paper, pulp is widely used in a variety of 
economic and technical fields (medicine, 
gastronomy, and household goods) due to its 
functionality, recyclability and, most importantly, 
its biodegradability (Didone et al., 2017; Saxena 
et al., 2018). 

In Romania, the paper industry is relatively 
rich in specific products (Figure 3) and has a 
structure in favor of paper, cardboard, and 
cardboard (Figure 4).  
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Figure 1. Average yields (kg of grain/ha; for 2020 the data are estimated by the INS as provisional) 
 

As illustrated in Table 1, the best crops in 
term of biomass available for cellulose and 

the cellulose yield are soy (60%), wheat 
(40.3- 49.2%), rape (44%), and barley (40%). 
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35-45%, Chen et al., 2007 

4 Maize 1:1.6 chemarkrom.ro 35.1 Martin-Sampedro et al., 2014 
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As wheat is the crop grown on more land 
area than any other commercial food, it is 
suggested to develop the paper production 
from wheat biomass, as the average yield of 
cellulose may be 780253 kg/ha (Table 2). If 
28% of the paper composition is renewable 

cellulose, with the wheat straw collected 
from Romania in 2019, 9633,311 thousand 
tons of paper would have been obtained,  
with an average per hectare of 2786.62 kg    
of paper. 
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Figure 3. Paper production (Source: INS) 
 

 
  

Figure 4. Paper production structure (Source: INS) 
 

The prognosis of obtaining paper from 
renewable waste 
Regarding the cellulose and semi-cellulose 

productions in Romania, data of the paper 
industry are statistically registered until the 
year 2008, after which data is uncertain. 

Still, in the Statistic book, the trend of export 
and import of wood pulp, paper, and paperboard 
is ascendent for both activities (Figure 5), 
while the report between export and import 
diminished continuously, from 2.81 in 2015 
to 2.31 in 2021 (Andrei et al., 2022). 

 

 
 

Figure 5. International trade (in million Euro) of pulp of wood, paper, paperboard, in 2015-2021 period 
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Knowing the technological aspects, 
production statistics, the yield of cellulose in 
straw and stems and the renewable component 
of the paper product, the total amount of 
paper was determined. If of wheat straw 
collected from Romania in 2019, 2786.62 kg 
of paper per hectare would have been produced 
and the same reasoning for the other eight 

cultivated species would have been maintained, 
we discovered that the straw and the stems of 
the cultivated species have a favorable and 
consistent contribution for obtaining the paper. 
The actual values of paper production that 
could have been obtained and the adjusted 
values calculated based on relation 1.1 are 
presented in Table 3. 

 
Table 3. Adjustment by the average dynamic index method 

 

Year Paper 
(kg/ha) Time Yt = 2213.88∙1.0303205(t-1) 

1990 2213.88 1 2213.88 
1991 2543.49 2 2281.01 
1992 1920.58 3 2350.17 
….  …. …. 
2019 5264.45 30 5264.45 

 
The extrapolated values for the next five 

years were obtained using the same 
adjustment formula, giving the variable t the 
following values on the time axis, keeping 
the same origin: 

Y2020 = 2213.88 ∙ 1.030320530 = 5424.8 kg 

Y2021 = 2213.88 ∙ 1.030320531 = 5589.3 kg 
Y2022 = 2213.88 ∙ 1.030320532 = 5758.8 kg 
Y2023 = 2213.88 ∙ 1.030320533 = 5933.4 kg 
Y2024 = 2213.88 ∙ 1.030320534 = 6113.3 kg 
A graphic representation of the trend can 

be seen in Figure 6. 
 

 
 

Figure 6. Forecast of pulp from agricultural waste (original) 
 

Although the paper production had an 
oscillating evolution in the period 1990-2019, 
registering an average annual increase of 1.03 
times, for the next 5 years a gradual increase 
is forecast from 5424.8 kg to 6113.3 kg. The 
prognosis of obtaining paper from renewable 
waste being ascending, the confidence in a 
healthy environment increase. 

In Romania, producers of pulp, mechanical 
pulp, paper and board (paper-world.com) are: 
SC Ambro S.A., Rossmann Group, Suceava; 
SC DS Smith Paper Zărneşti S.R.L., Zărneşti 
Mill; SC Pehart Tec S.A., Pehart Tec Group, 
in Petreşti; SC Petrocart S.A., in Piatra-
Neamţ; SC Vrancart S.A., Adjud; Sofidel 
Romania S.A., Sofidel Group, in Călăraşi. 



672                                                                                                                                                           Number 40/2023 
ROMANIAN AGRICULTURAL RESEARCH 

 

 
  

Figure 3. Paper production (Source: INS) 
 

 
  

Figure 4. Paper production structure (Source: INS) 
 

The prognosis of obtaining paper from 
renewable waste 
Regarding the cellulose and semi-cellulose 

productions in Romania, data of the paper 
industry are statistically registered until the 
year 2008, after which data is uncertain. 

Still, in the Statistic book, the trend of export 
and import of wood pulp, paper, and paperboard 
is ascendent for both activities (Figure 5), 
while the report between export and import 
diminished continuously, from 2.81 in 2015 
to 2.31 in 2021 (Andrei et al., 2022). 

 

 
 

Figure 5. International trade (in million Euro) of pulp of wood, paper, paperboard, in 2015-2021 period 

673 
IONUŢ SILVIU BEIA ET AL.: LIGNOCELLULOSIC BIOMASS AS AGRICULTURAL BIORESOURCE 

AND INPUT TO THE CIRCULAR ECONOMY 
 

Knowing the technological aspects, 
production statistics, the yield of cellulose in 
straw and stems and the renewable component 
of the paper product, the total amount of 
paper was determined. If of wheat straw 
collected from Romania in 2019, 2786.62 kg 
of paper per hectare would have been produced 
and the same reasoning for the other eight 

cultivated species would have been maintained, 
we discovered that the straw and the stems of 
the cultivated species have a favorable and 
consistent contribution for obtaining the paper. 
The actual values of paper production that 
could have been obtained and the adjusted 
values calculated based on relation 1.1 are 
presented in Table 3. 

 
Table 3. Adjustment by the average dynamic index method 

 

Year Paper 
(kg/ha) Time Yt = 2213.88∙1.0303205(t-1) 

1990 2213.88 1 2213.88 
1991 2543.49 2 2281.01 
1992 1920.58 3 2350.17 
….  …. …. 
2019 5264.45 30 5264.45 

 
The extrapolated values for the next five 

years were obtained using the same 
adjustment formula, giving the variable t the 
following values on the time axis, keeping 
the same origin: 

Y2020 = 2213.88 ∙ 1.030320530 = 5424.8 kg 

Y2021 = 2213.88 ∙ 1.030320531 = 5589.3 kg 
Y2022 = 2213.88 ∙ 1.030320532 = 5758.8 kg 
Y2023 = 2213.88 ∙ 1.030320533 = 5933.4 kg 
Y2024 = 2213.88 ∙ 1.030320534 = 6113.3 kg 
A graphic representation of the trend can 

be seen in Figure 6. 
 

 
 

Figure 6. Forecast of pulp from agricultural waste (original) 
 

Although the paper production had an 
oscillating evolution in the period 1990-2019, 
registering an average annual increase of 1.03 
times, for the next 5 years a gradual increase 
is forecast from 5424.8 kg to 6113.3 kg. The 
prognosis of obtaining paper from renewable 
waste being ascending, the confidence in a 
healthy environment increase. 

In Romania, producers of pulp, mechanical 
pulp, paper and board (paper-world.com) are: 
SC Ambro S.A., Rossmann Group, Suceava; 
SC DS Smith Paper Zărneşti S.R.L., Zărneşti 
Mill; SC Pehart Tec S.A., Pehart Tec Group, 
in Petreşti; SC Petrocart S.A., in Piatra-
Neamţ; SC Vrancart S.A., Adjud; Sofidel 
Romania S.A., Sofidel Group, in Călăraşi. 



674                                                                                                                                                           Number 40/2023 
ROMANIAN AGRICULTURAL RESEARCH 

 
If we add up all the categories of companies 

introduced in the paper-world.com statistics, 
Romania accounts for 50 companies with 
concerns in the field of paper: producers of 
pulp, mechanical pulp, paper, and board; paper 
and board converters; merchants; waste, 
recovered paper merchants; trade services; 
suppliers; associations and institutions; trade 
journals. Choosing to make paper from the 
cellulosic part of the plant that supports the 
food product is an option with multiple 
advantages, some of them already mentioned. 
According to paperwise.eu, when crops such 
as rice, wheat, barley, cereals, corn, hemp, 
and sugar cane are processed, 80% of the 
plants (the stems and leaves) are considered 
agricultural waste and is either left unused, 
either, even more dramatic, is burned, 
contributing to atmospheric pollution.  

Agricultural waste is available every year; 
the use of agricultural waste, trees and forests 
are saved; the processing of agricultural 
waste in paper has a smaller impact on the 
environment than the production of pulp from 
tree timber; the agricultural profit from 
cellulose is 1.5 times higher per hectare than 
the hectare of forest; one piece of agricultural 
land is needed for two products (food and 
paper raw material) and one plant for the same 
two products. The same source exemplifies 
the advantages in numbers: for five boxes of 
A4 print or copy paper, one tree is saved on 
average; at 400 boxes, one hectare of forest is 
saved. 

If the copier paper has the format 210 * 
297 mm and in a top, there are 500 sheets, and 
the weight is 80 g/m2, the top has 2,449 kg 
and the box 24,948 kg. Making the analogy 
of the advantages listed above, it results with 
an average per hectare of 2786.62 kg of paper 
obtained only from wheat straw, 0.285 ha of 
forest is saved from cutting; only with the paper 
from the wheat straw production of 2019, 
985.16 ha of forest would have been saved. 

Skills development, the implementation of 
sustainable technologies and the use of land 
and water resources are essential for 
sustainable production and, together, can 

increase the volume of raw materials and 
commodities (paper, pellets, bioethanol, etc.) 
in a sustainable way. 

 
CONCLUSIONS 

 
The paper provides a knowledge base to 

contribute to the regional development of 
new value chains based on agricultural 
lignocellulosic resources in Romania, under 
evaluated and poorly used at the moment. As 
a methodology, the study was conducted 
gradually and emphasized the aspect of 
circularity. It proposes a transitional business 
model towards a circular economy based on 
the bioeconomy. This perspective sums up 
technological, environmental, economic, 
social, and circular aspects. Information is 
provided on the availability of lignocellulosic 
waste of nine crop species with high 
importance in the Romanian arable land and 
the existence of experience in the field of 
obtaining paper. There are already some 
movements towards annual biomass converted 
into paper, as by AgroPower-Energy company 
(AgroPower-Energy, 2013).  

Considering the use of local agricultural 
waste for paper and cardboard, a new value is 
created, which keeps the carbon stored in a 
product longer (due to repeated recycling) 
and amplifies the tendency to combat climate 
change, while contributing to the circular 
economy. The impact on circularity is 
manifested by the efficiency of resources, in 
the sense of improving land use, exploiting 
natural favorability and recycling paper 
several times (seven times according to the 
literature). Relying on internal raw material 
resources the vision is to ensure continued 
economic growth and healthy living 
standards. Regarding the impact on the 
economy, it is specified as being influenced 
not only by the raw material (it is cheap) 
from which the paper is obtained, but also by 
the other stages of the supply chain. 

The paper industry based on agricultural 
waste produces an increase in bioeconomic 
activities, related jobs, and rural incomes. 
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Bioresources make their mark, specifically, 
on the environment. Thus, agricultural field 
species, due to their rapid growth, capture 
more CO2 than trees, and the transformation 
of residual lignocellulosic biomass allows the 
storage of absorbed CO2. By obtaining the 
paper, the absorbed CO2 can stay in the 
circuit longer by recycling. As a result, it is 
important to consider sustainable harvest 
levels so as not to have a negative effect on 
soil fertility. The situation was provided for 
in the calculations undertaken to determine 
the amount of waste as a raw material for 
processing. Circular economy approaches 
provide a way to use resources in a 
sustainable way so that maximum use of 
resources can be maintained for future 
generations. 

The challenge now is to materialize the 
research, to realize the bioeconomy, to create 
new perspectives for the regional economies 
in balance with the earth’s limits. 
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ABSTRACT 
The current study carries out a technical-economic analysis of the agricultural activity that takes place in 

conditions of meadow lands compared to the agricultural activity that takes place in conditions of hilly lands, 
aspects that largely characterize the agriculture of Galaţi County. The paper highlights the technical and 
economic aspects that can characterize the two distinct zonal situations of agricultural production. The 
obtained data specify which are the most appropriate crop conditions and agricultural crops and measure these 
aspects in monetary units.  
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INTRODUCTION 

 
or thousands of years, agriculture has 
been the activity that has provided the 

largest quantities of food for the world's 
population, and this quality of agriculture 
must be maintained in the future. Agriculture 
involves the performance of mechanized 
agricultural works and the establishment of 
crops respecting a series of good practices to 
avoid soil degradation and preserve their 
production capacity. In the context in which 
it is found that natural resources are 
increasingly limited, quantitatively and 
qualitatively, a series of signs of concern 
have appeared regarding the prospects for the 
development of this sector that must ensure 
the basic needs of human existence. For these 
reasons, in agricultural practice they have 
started to use more and more a series of 
working principles corresponding to the 
concept of “sustainable agriculture”. In 
essence, “sustainable development represents 
the ability of mankind to continuously ensure 
the requirements of the present generation, 
but without compromising those of future 
generations” (Jensen et al., 2012). 

Sustainable agriculture is a type of 
farming that focuses on maintaining and 
improving the long-term health and 
productivity of the land and natural 
resources. This includes reducing the use of 
synthetic fertilizers and pesticides, 
conserving water and soil, and using 
renewable energy sources. Sustainable 
agricultural practices can have many benefits, 
such as improving soil health, protecting 
water quality, and increasing crop yields. 
However, the adoption of sustainable 
agriculture can also have some challenges, 
such as the initial costs of implementing new 
practices and the need for training and 
support for farmers. Overall, the adoption of 
sustainable agricultural practices can have 
positive impacts on the environment and the 
long-term sustainability of the farming 
industry (Vanuytrecht et al., 2014). 

The goal of sustainable agriculture is to 
develop productive and profitable agricultural 
systems, conserving basic resources, 
protecting the environment, increasing 
opportunities and reducing long-term risks 
(Gerhards et al., 1999; Balafoutis et al., 
2017). These possibilities are based on the 
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