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The article aimed to analyze the evolution of agricultural areas related to agricultural holdings in Romania and EU
countries, from the moment of Romania's accession to the European Union until 2018. At the same time, it was
aimed to establish the place occupied by Romania in relation to the other member countries, but at the same time
compared to the EU average The study followed not only the classification of agricultural holdings according to
agricultural area, but also the eligible areas, as well as the growth rate of agricultural holdings according to the
economic size and according to the standard production. The research methodology involved collecting information
through databases, processing them and interpreting them using statistical methods, so that by formulating
conclusions we can identify not only how farms have evolved over the period, but at the same time identify the
causes which were the basis of the existing gaps in Romania compared to the European Union countries.
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INTRODUCTION

The downsizing of agricultural holdings is
one of the important problems of research in
the field of agricultural policies, but at the
same time of farmers and of the deciding
factors, considering first of all its orientation
towards the market [19]. If initially the
concerns were to increase the size of
agricultural holdings in order to ensure their
profitability, current trends, to practice an
agriculture that is not only profitable, but at
the same time to protect the environment and
human health, bring us new challenges in
regarding the finding of appropriate methods
for establishing the optimal size of
agricultural holdings.

Regarding the use of this concept, at the level
of the European Union it is a "professional
farm” and refers to a farm that has a large
enough area to provide the farmer with the
income necessary to meet his needs and his
family [3].

Romanian agriculture, as a basic branch of the
national economy [23] has undergone
substantial changes in the last 30 years in

terms of ownership, land use, etc. which led in
a first stage to the fragmentation of the
properties. The need to determine the optimal
size of agricultural holdings, even if it
presents a certain degree of difficulty,
especially due to the large number of
production factors that determine the results,
is equally current, regardless of legislative,
economic or social changes.

The size of the agricultural holding is equally
important in the choice of technology, of the
factors of production [18], but also of the way
of using the land [5], of the sustainability
indicators of the farm [6], of the sustainability
of the production obtained especially in
organic farming [22], but also in terms of food
security which remains the most important
component of global security [7, 20]. All
these elements are correlated, as we show
even earlier with the need to ensure the
profitability of the activity carried out [21].
The world is facing an increase in food
demand due to the growth of the world's
population, as a result of globalization [2],
and climate change is beginning to put
increasing pressure on resources, so the need
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for food supply will be increasing. bigger.
Therefore, the role of agriculture and its
efficient practice is an important objective of
economic and political interest.

We find, therefore, that the size of an
agricultural holding is a complex, necessary
indicator, and its calculation presupposes the
existence of an important number of
information, regarding: surface, livestock,
equipment, their degree of load, labor force,
results economic, etc.

Therefore, in this paper we intend to analyze
this indicator, both in Romania and in the
European Union.

MATERIALS AND METHODS

The research methodology involved on the
one hand the bibliographic study on the need
to determine the optimal size of agricultural
holdings, and on the other hand on the
collection of existing information in national
and international databases on the evolution
of the number of agricultural holdings, by
categories and classes. of size. The data were
processed and analyzed with the help of
statistical indicators for the analysis of the
evolution of the size of agricultural holdings:
simple moving average and annual growth
rate.

According to the literature, mobile media is
calculated as follows:

SMA=Zpi(1...n)/n;

SMA=Zpi(2... n+1)/n

SMA:=Zpi(3... n+2)/n [1]

where:

pi - the values of the analyzed phenomenon from
p1 at pn

pi - the values of the analyzed phenomenon from
P2 at Pn+1

pi - the values of the analyzed phenomenon from
Ps at Pn+2

The annual growth rate was calculated

according to the formula:
%r = ((sqrt([Jp1/po)¥™-1)*100

where:
[Ipi/po — represent the indicators of the
chained growth; the number of years of the
period
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The data thus determined were systematized
with the help of tables and graphs and were
the Dbasis for formulating conclusions
regarding the evolution of the number of
agricultural holdings, as well as their size.

RESULTS AND DISCUSSIONS

Increasing the size of agricultural holdings in
order to increase their profitability has been a
permanent concern in the policies of the
European Union, which have sought both the
concentration of production and the reduction
of economic gaps. At the level of the
European Union, this process has been
hampered by the economic crisis since 2007,
when Romania became a member of the
union. For Romania, another year of transition
was 2009, the year in which a series of
economic and social processes ended.
Analyzing the evolution of agricultural areas
at the level of agricultural holdings in
European Union countries, it is found that the
highest growth rate was recorded by Bulgaria
(11.07%) which started from an average area
of 43.2 ha (2007) and reached 67.9 ha (2018).
A growth rate of almost 11% was also
recorded in Croatia, a country that in 2018
had an average farm area of 485 ha.
However, the largest areas are registered by
agricultural holdings in Slovakia (445 ha), the
Czech Republic (192.2 ha), England (158.6
ha) and Denmark (111.5 ha). Both the Czech
Republic and Slovakia recorded declining
rates of average areas, even if they had low
values (1.32% and 2.44% respectively), while
Denmark and England had growth rates of
1.8% and 0.23% respectively.

In Romania, although the trend has been
increasing, the growth rate from 2007 to 2018
being 7.25%, it is found that the average area
is among the smallest in the European Union.
After Romania, there are only countries such
as Cyprus (10.7 ha), Slovenia (10.5 ha),
Greece (9.6 ha) and Malta (2.6 ha), ie
countries that either do not benefit from
favorable climatic conditions, or countries
where agriculture does not it is one of the
basic branches of the economy. There are
other countries in which the growth rate had
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negative values (Hungary - 1.74%; Slovakia -

2.44%; Portugal - 1.02%).

Table 1. Evolution of the surface/agricultural exploitation in the period 2007-2018

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 'g‘rr;r\]/\l;::]I
Country rate
Ha ha ha ha ha ha ha Ha ha ha ha ha %
Austria 31 315 31 30.7 30.7 316 32.7 28.6 29 29.1 32.8 33.2 0.63
Belgium 43.2 44.1 48.4 48.4 48.4 50.4 51 51.2 51.2 49.5 50.1 51.9 1.69
Bulgaria 214 22.9 34.7 35 35 375 37.9 41.9 44.5 44.6 65.9 67.9 11.07
Croatia 15.7 14.4 19.1 16.9 16.9 17 54.4 56.1 49.7 515 52.7 48.5 10.78
Cyprus 7.6 8.1 9.3 8.6 8.6 8.3 8.9 11.4 10.3 10.1 95 10.7 3.19
Czech Republic | 222.5 224.9 2245 228.8 228.8 199.2 202 201.8 187.8 189.7 193.3 192.2 -1.32
Denmark 91.6 92 93.1 96.5 96.5 96.6 97.9 94.9 103.4 110 1111 1115 1.8
England 154.5 150.9 157.8 155.6 155.6 157.3 164.5 163.8 159.6 159.1 153.9 158.6 0.23
Estonia 109.3 112.9 122.4 1255 1255 134.1 137 128.7 137.2 134.6 138.7 140 2.28
Finland 51.4 52.2 55.1 54.4 54.4 56.9 57.7 58.4 63.8 64 64.6 67.2 2.47
France 84.7 84.5 87.2 87.7 87.7 86.8 86.4 86.6 89 87.7 87.8 88.1 0.36
Germany 78.4 7.7 85.5 84.8 84.8 87.9 88.9 88.6 89.7 88.7 91.1 91.3 1.39
Greece 7.6 75 8.5 9.1 9.1 9.5 9.8 10 9.9 104 10 9.6 2.21
Hungary 54.4 56.1 515 52.7 52.7 48.5 48.7 49.2 47.2 451 44.8 44.8 -1.74
Ireland 459 459 44.1 43.4 43.4 49.3 495 50.1 48 48.2 48.9 48.8 0.55
Italy 14.8 14.8 15.9 15.9 15.9 16.6 17 20.5 20.7 21 21 21.6 351
Latvia 68.6 67.7 70.3 71.8 71.8 70.7 69.1 65.1 69 67.7 66.9 66.1 -0.33
Lithuania 43.9 435 479 46.7 46.7 46.4 48.6 475 475 49.4 49 49.5 1.09
Luxembourg 76.5 76.3 78.5 78.5 78.5 83.9 82.9 82 84.3 83.1 84.6 85.7 1.03
Malta 3.1 3 2.7 2.6 2.6 2.7 2.7 2.8 2.6 2.7 2.6 2.6 -1.61
Netherlands 34.5 34.7 36.4 36.7 36.7 37.6 36.5 36.9 38.9 38.8 38.3 39.3 1.2
Poland 18.3 19.6 18.5 18.6 18.6 18.7 18.8 18.4 19.1 19.6 19.9 19.6 0.63
Portugal 25.2 25.5 24.6 25.1 25.1 26.5 26.4 26.8 23.5 23.4 22.8 22.5 -1.02
Romania 8.2 8.5 10.3 10.2 10.2 9.3 9.3 9.2 8.8 9.3 9.7 17.7 7.25
Slovakia 584 585.3 508.8 552.9 552.9 474.8 550.9 532 458.7 458.8 430.9 445 -2.44
Slovenia 10.8 10.8 114 111 111 10.9 10.6 9.8 10.2 10 10.1 105 -0.32
Spain 36.3 37.3 36 36.5 36.5 40 41 40.9 46.2 46.5 46.7 46.5 2.27
Sweden 90.7 90.4 98.6 98.9 98.9 101.6 102.8 106.8 106.6 106.8 105.1 106.6 1.48
EU Average 29.4 29.9 32.4 32.5 32.5 33 33.1 33.9 34.5 34.7 35.1 39.9 2.81
Source: own processing [4].
The average growth recorded at the level of Regarding the eligible agricultural area/

agricultural holdings in the European Union
was 2.81% due to the increase of the average
area by about 10 ha during the 12 years
analyzed, which is the effect of the
agricultural policy measures taken at Union
level.

agricultural holding in Romania, although
there was a continuous growth trend from
2007 to 2018, (the increase from 2018
compared to 2017 being 81%), we find that
the average area is still low compared to the
average of the European Union, being
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between 26% of the average in 2015 and 44%  of the average in 2018.

Table 2. Evolution of the eligible agricultural area / agricultural exploitation in the period 2007-2018 in Romania
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Country
ha ha ha ha ha ha ha Ha ha ha ha ha

EU Average 29.4 29.9 32.3 325 325 33.0 331 33.8 345 34.6 35.1 39.8

Romania 8.2 85 103 10.2 10.2 9.3 9.2 9.2 8.8 9.3 9.7 176
Source: own processing [8-17].

At the same time, the standard production of  average registered in the European Union. If
agricultural holdings in Romania, expressed in 2007 it was 79% below the union average,
in thousands of Euros, is well below the by 2018 it had recovered only 3%.
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Fig. 1. Situation of standard production in Romania, 2007-2018 (thousand Euro)
Source: own processing [8-17].

Analyzing the growth rate of the size of  increase of 0.13%, while for all other size
agricultural holdings in Romania, depending  classes they have decreased. The most
on the size classes (according to the RICA  important decrease was 2.13% for the size
methodology) it is found that only for the  class between 25,000-50,000 Euro (Table 2,
interval 2,000 - 8,000 Euro there was an  Graph1).

Table 3. Growth rate of the size of agricultural holdings in Romania, in the period 2007-2018, by size classes (ha)

Vear 2007 | 2008 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
2,090 - <8000 5.7 6.0 6.0 5.9 6.1 5.1 5.2 5.1 45 47 | 48 | 58

8,000~ < 25,000 157 | 162 | 153 | 154 | 155 | 151 | 154 | 154 | 137 | 139 | 143 | 144
ESL}%OO - <50,000 358 | 364 | 326 | 332 33 305 | 307 | 305 | 287 | 284 | 282 | 283
Z%%OO -< 100000 | 45 60 575 | 576 | 577 | 554 | 265 | 567 | 535 54 | 536 | 549
100000~ <500000 | 1053 | 1045 | 1027 | 1039 | 1039 | 12036 | 1043 | 1036 | 1006 | 1004 | 1008 | 1021
_.500000EUR | 3168 | 3263 | 3085 | 3031 | 3058 | 2957 | 2086 | 2057 | 2708 | 2729 | 211 | 2724

Source: own processing [8-17].
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On the other hand, large agricultural holdings
are those that record incomes that place them
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in the size classes of over 100,000 Euros,
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Fig. 2 . Evolution of the Growth Rate of the size of agricultural holdings in Romania, by size classes (2007-2018)

Source: own processing [8-17].

An analysis of the growth rate of the
economic size of the agricultural holdings at
the EU level emphasizes decreases for all the
size classes, except the one of the holdings

with incomes ranging between 100,000 —
500,000 Euro which have an increase by
0.71%.

Table 4. Evolution of the growth rate of the economic dimension of agricultural holdings in the European Union

thousand Euro)

Vear 2007 | 2008 | 2009 2000 | 2011 | 2012 | 20138 | 2014 | 2015 | 2016 | 2017 | 2018
2000~ <8000 9.0 8.7 6.8 77 8.4 7.0 6.8 6.8 56 5.7 6.4 6.9
8,000 < 25,000 232 | 222 17.8 187 | 203 | 186 | 188 | 196 | 181 | 174 | 185 | 186
25,000~ 0,000 503 | 485 38.2 416 | 462 | 442 | 438 | 428 | 302 | 301 | 419 | 413
20,000 < 100,000 89.6 | 89.0 723 815 | 875 | 836 | 82 | 819 | 756 | 740 | 765 | 792
00 <S00000 | gzpp | 2332 | 1958 | 2246 | 2433 | 2386 | 2390 | 2371 | 2148 | 2087 | 2204 | 2278
-+ 500,000 EUR 10236 | 1,107.7 | 9326 | 1,020.2 | 1,117.2 | 1,1331 | 1,138.2 | 1,109.6 | 1,0133 | 1,037.2 | 1,075.0 | 1,106.7

Source: own processing [8-17].

Table 5. Evolution of the growth rate of the economic dimension of agricultural holdings in Romania (thousand

Euro)

Vear 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
2,000~ <8000 6.4 6.6 6.0 72 756 5.7 5.9 56 48 5.0 5.9 6.8
3,000~ < 25,000 29.8 17.8 145 1756 196 1438 15.8 16.7 13.1 144 17.1 18.1
25,000~ < 0,000 1311 | 612 404 52.0 57.2 425 425 438 37.0 412 465 456
200007 < 100000 1 4418 | 762 771 | 1003 | 1125 | 823 917 86.3 733 84.1 88.3 90.5
L0000-<%00000 | 5602 | 2704 | 2337 | 2086 | 3677 | 2487 | 2508 | 2527 | 2208 | 2485 | 2763 | 2973
— 500000 EUR | 15098 | 52813 | 15455 | 21496 | 19138 | 13973 | 13323 | 12630 | 12802 | 14927 | 15073 | 14052

Source: own processing [8-17].

659




Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 22, Issue 1, 2022
PRINT ISSN 2284-7995, E-ISSN 2285-3952

At the level of agricultural holdings in
Romania, the rate of decrease is maintained
for all size classes, except for agricultural
holdings that register incomes between 2,000
- 8,000 Euro, at which the growth rate is
0.5%, this being an unprecedented situation in
other countries of European Union and which
is due to the high degree of fragmentation of
ownership, the level of capitalization or
training of owners.

It is observed that the size of agricultural
holdings is determined both by the factors of
production and by the standard production.
For large farms, which although not numerous
in weight, it is specific that they employ a
significant amount of agricultural resources,
generating important production in terms of
quantity and at the same time high income.

On the one hand, small farms specific to
countries with a fragmented structure are
beneficial to the development of sustainable
agriculture, social agriculture being part of the
objectives of rural cohesion policies.

CONCLUSIONS

The direction of development of agricultural
structures of the European Union are the
result of measures established by the
Common Agricultural Policy, but also of
national regulations that have contributed over
time to changes in farm structure and land
use, with direct effect on farm size.

The present study shows that the increase in
the average size of agricultural holdings in the
European Union has been influenced by the
measures taken at the time of the transition
from granting direct area payments to coupled
direct payments. This justifies our assertion
that structural effects are important elements
in influencing the size of agricultural
holdings, and that these effects also depend on
the national particularities of the Member
States, as the analysis shows.

REFERENCES

[1]David, L., 2010, Studies and researches regarding
the optimization of the agricultural holdings size in
Romania (Studii s§i cercetdri privind optimizarea

660

dimensiunii exploatatiilor agricole
Doctoral Thesis, UASVM, Bucuresti.
[2]Dorobantu, D.M., Marcuta, A., Marcuta, L., 2019,
Globalization and tourism. Case study—Romania,
Scientific Papers Series Management, Economic
Engineering in Agriculture and Rural Development,
Vol. 19(3), 197-202.

[3]Eurostat, https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Glossary: Agricultural _holdi
ng, Accessed on 21.01.2020.

[4]Eurostat, Farm indicators by agricultural area, type
of farm, standard output, legal form and NUTS 2
regions,
https://ec.europa.eu/eurostat/databrowser/view/ef m_fa
rmleg/default/table?lang=en, Accessed on 25.01.2021
[5]Feder, G., 1985, The relation between farm size and
farm productivity: The role of family labor,
supervision and credit constraints, Journal of
Development Economics, Vol. 18(2-3), August 1985,
297-313.

[6]Kirner, L., Kratochvil, R., 2006, The role of farm
size in the sustainability of dairy farming in Austria: an
empirical approach based on farm accounting data,
Journal Of Sustainable Agriculture, Vol. 28(4), 105-
124,

[7]Marcuta, L., Popescu, A., Tindeche, C., Smedescu,
D., Marcuta, A., 2021, Food security of the European
Union and the influence of Covid-19, Scientific Papers
Series Management, Economic Engineering in
Agriculture and Rural Development Vol. 21(2), 383-
392.

[BJMARD — RICA, 2019, Raport — Rezultate standard,
https://www.madr.ro/docs/rica/Raport-RICA-2019.pdf,
Accessed on 12.01.2022

[9IMARD - RICA, 2018, Raport — Rezultate standard,
https://www.madr.ro/docs/rica/Raport-RICA-2018.pdf,
Accessed on 12.01.2022.

[10]MARD - RICA, 2017, Raport — Rezultate
standard, https://www.madr.ro/docs/ind-
alimentara/rica/Raport-RICA-2017.pdf, Accessed on
12.01.2022

[11]IMARD - RICA, 2016, Raport — Rezultate
standard, https://www.madr.ro/docs/ind-
alimentara/rica/2018/Raport-final-Rica-2016.pdf,
Accessed on 12.01.2022.

[12IMARD - RICA, 2015, Raport — Rezultate
standard, https://www.madr.ro/docs/ind-
alimentara/rica/2018/Raport-final-Rica-2015.pdf,
Accessed on 12.01.2022.

[13]MARD - RICA, 2014, Raport — Rezultate
standard, https://www.madr.ro/docs/ind-
alimentara/rica/Raport-final-Rica-2014.pdf, Accessed
on 12.01.2022.

[14]MARD - RICA, 2013, Raport — Rezultate
standard, https://www.madr.ro/docs/ind-
alimentara/rica/Raport-final-Rica-2013.pdf, Accessed
on 12.01.2022

[I5]IMARD - RICA, 2012, Raport — Rezultate
standard, https://www.madr.ro/docs/ind-
alimentara/rica/Raport-final-Rica-2012.pdf, Accessed
on 12.01.2022.

din Romania)


https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Agricultural_holding
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Agricultural_holding
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Agricultural_holding
https://ec.europa.eu/eurostat/databrowser/view/ef_m_farmleg/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/ef_m_farmleg/default/table?lang=en
https://www.sciencedirect.com/science/journal/03043878
https://www.sciencedirect.com/science/journal/03043878
https://www.sciencedirect.com/science/journal/03043878/18/2
https://www.tandfonline.com/journals/wjsa20
https://www.madr.ro/docs/rica/Raport-RICA-2019.pdf
https://www.madr.ro/docs/rica/Raport-RICA-2018.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-RICA-2017.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-RICA-2017.pdf
https://www.madr.ro/docs/ind-alimentara/rica/2018/Raport-final-Rica-2016.pdf
https://www.madr.ro/docs/ind-alimentara/rica/2018/Raport-final-Rica-2016.pdf
https://www.madr.ro/docs/ind-alimentara/rica/2018/Raport-final-Rica-2015.pdf
https://www.madr.ro/docs/ind-alimentara/rica/2018/Raport-final-Rica-2015.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-final-Rica-2014.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-final-Rica-2014.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-final-Rica-2013.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-final-Rica-2013.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-final-Rica-2012.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-final-Rica-2012.pdf

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 22, Issue 1, 2022
PRINT ISSN 2284-7995, E-ISSN 2285-3952

[L6]MARD — RICA, 2009-2011, Raport — Rezultate
standard, https://www.madr.ro/docs/ind-
alimentara/rica/Raport-Rezultate-Standard-2009-2010-
2011-RICA.pdf, Accessed on 12.01.2022.

[L7IMARD - RICA, 2007-2008, Raport — Rezultate
standard, https://www.madr.ro/docs/rica/Raport-
Rezultate-Standard-2007-2008-RICA.pdf, Accessed on
12.01.2022.

[18]Marra, C. M., Carlson, A. G., 1987, The Role of Farm
Size and Resource Constraints in the Choice between
Risky Technologies, Western Journal of Agricultural
Economics, Vol. 12(2), (December 1987), 109-118.
[19]Marza, B., Marcuta, L., Marcuta, A., 2015,
Statistical Analysis of the Indicators that have
Influenced the Standard of Living in Romania During
the Economic Crisis, Procedia Economics and Finance
27 (2015) 587 — 593.

[20]Meyfroidt, P., 2017, Mapping farm size globally:
benchmarking the smallholders debate, Environ. Res.
Lett. 12 (2017) 031002,
https://dial.uclouvain.be/pr/boreal/object/boreal%3A18
7118/datastream/PDF_01/view, Accessed on
14.01.2022

[21]Rada, E. N., Fuglie, O. K., 2019, New perspectives
on farm size and productivity, Food Policy, Vol.
84, April 2019, 147-152.

[22]Ren, C., Liu, S., Van Grinsven, H., Reis, S., Jin, S.,
Liu, H., Gu, B., 2019, The impact of farm size on
agricultural  sustainability, Journal of Cleaner
Production, Vol. 220, 20 May 2019, 357-367.
[23]Tindeche, C., Marcuta, A., Marcuta, L., 2014,
Importance of the agricultural sector as a branch of the
national ~ economy,  Scientific  Papers  Series
Management, Economic Engineering in Agriculture
and Rural Development Vol. 14(4), 299-305.

661


https://www.madr.ro/docs/ind-alimentara/rica/Raport-Rezultate-Standard-2009-2010-2011-RICA.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-Rezultate-Standard-2009-2010-2011-RICA.pdf
https://www.madr.ro/docs/ind-alimentara/rica/Raport-Rezultate-Standard-2009-2010-2011-RICA.pdf
https://www.madr.ro/docs/rica/Raport-Rezultate-Standard-2007-2008-RICA.pdf
https://www.madr.ro/docs/rica/Raport-Rezultate-Standard-2007-2008-RICA.pdf
https://www.jstor.org/stable/i40044422
https://dial.uclouvain.be/pr/boreal/object/boreal%3A187118/datastream/PDF_01/view
https://dial.uclouvain.be/pr/boreal/object/boreal%3A187118/datastream/PDF_01/view
https://www.sciencedirect.com/science/journal/03069192
https://www.sciencedirect.com/science/journal/03069192/84/supp/C
https://www.sciencedirect.com/science/journal/03069192/84/supp/C
https://www.sciencedirect.com/science/article/pii/S0959652619305402?casa_token=uTBROu_IS14AAAAA:7fBC2c-I1od55jMX622MyRY9kI6TLVVqt4fmAb--8-v_Ev7cTvVKpD9SSO9WXk6fFGj7cw7tZG4#!
https://www.sciencedirect.com/science/article/pii/S0959652619305402?casa_token=uTBROu_IS14AAAAA:7fBC2c-I1od55jMX622MyRY9kI6TLVVqt4fmAb--8-v_Ev7cTvVKpD9SSO9WXk6fFGj7cw7tZG4#!
https://www.sciencedirect.com/science/article/pii/S0959652619305402?casa_token=uTBROu_IS14AAAAA:7fBC2c-I1od55jMX622MyRY9kI6TLVVqt4fmAb--8-v_Ev7cTvVKpD9SSO9WXk6fFGj7cw7tZG4#!
https://www.sciencedirect.com/science/journal/09596526
https://www.sciencedirect.com/science/journal/09596526
https://www.sciencedirect.com/science/journal/09596526/220/supp/C

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 22, Issue 1, 2022
PRINT ISSN 2284-7995, E-ISSN 2285-3952

662



