Agricultural University — Plovdiv % AGRICULTURAL SCIENCES Volume 12 Issue 27 2020

DOl 10.22620/aqrisci.2020.27.01§

STATISTICAL APPROACH FOR DETERMINING THE STATE AND THE LEVEL OF EMPLOYMENT IN
AGRICULTURE, FORESTRY AND FISHERY

Delyana Dimova
Agricultural University — Plovdiv
E-mail: delydimova@abv.bg

Abstract

The current article presents a statistical approach for determining the state and the level of employment
in agriculture, forestry and fishery during the period 2008 — 2019. The information is taken from the website of
the Bulgarian National Statistical Institute. The number of employees for each month of the considered years
has been extracted and stored in a separate Excel file. The investigated data have been processed, evaluated
and summarized.

It can be concluded that the lowest value of surveyed indicator was established in 2008. The period
from 2012 to 2016 is characterized with a gradual increase of the employment in agriculture, forestry and
fishery. The reverse process has been observed over the last three years (2017-2019). The reduction was
about 6.26%. During the period 2012 — 2013 the employment level in agriculture was almost unchanged.
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INTRODUCTION and yearly) in Bulgarian agriculture since its

integration to the European Union.
Agriculture plays a strategic role in the

process of economic development of the country. It MATERIALS AND METHODS

has already made a significant contribution to the

economic prosperity of advanced countries and its The necessary data related to the number

role in the economic development of less of employees by economic sectors is published on

developed countries is with even more Vvital the website of the National Statistical Institute (NSI)

importance (Praburaj, 2018). (http://www.nsi.bg). This paper examines the
In order to create the preconditions for indicated information from the field of agriculture,

development and the necessary resources for forestry and fishery in Bulgaria.

sustainable and competitive agriculture, The number of employees for each month

governments apply series of actions and programs. of the considered period has been extracted and

Some of these policies are focused on human stored in a separate Excel file. The investigated

resource development. period includes the years between 2008 and 2019.
The new CAP 2021-2027 proposals are Information has been evaluated and summarized,

oriented to targeting on several directions - using the following variables:

greening and young farmers (Beluhova-Uzunova, X . Vi .

D. Atanasov, M. Shishkova, 2020). The use of both e Thevariables ~'*land )

traditional and innovative tools for development of Ziji

human resources in agriculture is essential and Xijpr ="

key element for production growth (Stanojevi¢ et Zij )

al., 2015). It also contributes for the quality and
safety_of fqod pr0<_jucts. In this conn(_ection, _the where Zij1 and Zij the number of employees for
analysls of mformatlo_n on e_mployment in the field current and previous month of i*" year, 1<=i<=12,
of agriculture makes it possible to present relevant 1<=j<=11;
conclusions about indicators of dynamics for certain '
periods. v i

The aim of this article is to present a e
statistical approach for determining the state and -1 (2)
the level of employment in agriculture, forestry and 7., 201
fishery during 2008-2019. This would allow where ' and "™ - the number of employees for

understanding of human resource trends (monthly i month of current and preceding year, 2<=i<=12,
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1<=j<=12;
S. . E.
e The differences - 1t and '}
Sijrl = Zijel ~ % 3)
Ri =2~ Zi1j )
e The variable - Xi
p
R
5Zi =
m )

7. .
where ' - the number of employees in j-" month
for i-h year, 1<=i<=12, 1<=j<=12, m=12.

The pace of growth (respectively the pace
of decrease) of the surveyed indicators during each
of the years has been established. In case of
requests for monthly information, it is possible to be
reached.

Using the capabilities of Microsoft Excel
(lliev et al., 2006, Levine et al., 2016), the examined
information could be processed. The obtained
results enable the users to present the relevant
conclusions for the considered period. The
processed data are displayed mainly in graphical

form. This allows to track much more quickly the
dynamics of change of indicators for arbitrary
selected intervals (Dimova, 2016).

RESULTS AND DISCUSSION

Structuring the information in the xlIsx file
and using lists of data and filters in Excel
(Mihaylov, 2016), users can visualize only a
certain part of the examined elements. In
this case, they include:

Number of employees in agriculture,
forestry and fishery for preselected months
of a given year;

The number of employees in the chosen
month for all surveyed years;

Employees in the mentioned sector for n-
year period (2<=n<12);

Indicated values of the considered variable
(number of employees) during the studied
time interval;

The current paper analyzes data from the
field of agriculture, forestry and fishery
during 12-years period. The obtained
results of the calculations show the
following:
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Fig. 1. The change of the surveyed indicator (humber of employees) during the indicated period

Source: Data from National Statistical Institute

e A continuous increase of the number of
employees in the mentioned sector has
been established for the first six months
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(from January to June) in the time intervals
2008-2009, 2011-2012, 2014-2016, and
2018-2019. In this case, the calculated
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values of the variable Xj+1 are greater than
1. The same process has been observed in
July during 2008, 2011, 2019, as well as in
August for the first considered year of the
studied period. It should be noted that a
certain growth was obtained from January
to April for 2017 (fig. 1);

e Quite naturally, the values of this studied
indicator gradually decreased during the
last three consecutive months (October-
December) for each year in the period from
2011 to 2019. A similar situation for the
investigated data was obtained in 2009. An
interesting fact should be noted. A slight
decline in the employees in agriculture,
forestry and fishery has been calculated
only in 2008 for the months - September,
November and December. For the rest of
the surveyed years during the period a
reduction of this indicator's value was
established for certain months;

e Compared to July, the number of
employees in the examined sector in
August decreased for each year from the
interval 2009-2016 and 2018-2019. In this
case the values of the investigated variable
Xi+1 are less than 1,

e Over the next months from each listed year
the indicator goes up and down or vice
versa;

The highest number of the employees in
agriculture, forestry and fishery has been
registered in June for 7 years of the
indicated time interval. These values of the
mentioned indicator for the other 5 years of
the period was observed in May, July,
September and October, as can be seen
from the diagram presented on fig. 1.
Information concerning the number of
employees in the considered field for each
separate month over these 12 years has
also been evaluated and summarized. In
this connection, the results of the data
processing show:

The variable Vj (7 <=i<= 9, 1<=j<=12) for
the examined months (January-December)
in 2014-2016 has values greater than 1.
Therefore, the number of employees for the
indicated month of the current year is
higher in comparison to the one for the
indicated month of the preceding year;

A relatively small percentage change of the
employees for the above considered 3
years is obtained in December (fig. 2). It is
about 2.58% for 2014, as well as 2.52%
and 0.47% for the rest two years (2015-
2016). As can be expected, a much smaller
increase of the mentioned variable was
calculated in January 2016. It was about
0.14%;
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Fig. 2. Visualization of the calculated values for each of the studied months

Source: Own calculations on the basis of data from National Statistical Institute
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The situation was quite different for
December during 2009-2011, 2013-2016
and 2019. A continuous growth of the
employees in agriculture, forestry and
fishery for the presented month was
observed. A certain decline was registered
for the rest three years — 2010 and 2017-
2018;

The highest value of the examined indicator
was established in May 2017, while the
lowest was presented in January 2008.
Compared to January, the number of
employees in February increased by about
11.37% for the year 2011. In this case, the
obtained percentage change is significantly
higher;

The values of the variable Sj+1 for some
calculated differences are quite small.
Therefore, the number of the employees in
agriculture, forestry and fishery remained
almost the same for two consecutive
months of the examined year. This situation
is observed for January-February during
2009, as well as 2013. A similar conclusion
can be presented for August-September in
the following years: 2008 and 2018. In
addition, the pace of decrease was faster in
the last three months of 2008, 2014-2017.
An interesting fact should be noted. The
calculated value of the variable Fjj (i=6; j=7)

is -10. Compared to July 2012, the studied
indicator in July 2013 decreased only with
10 employees from the examined sector. In
the case, the change of the indicated
variable is insignificant. Approximately the
same number of employees is maintained
in June for 2011 and 2012, in December
again for the two listed years, in January
2015 and 2016. The highest value of the
variable Fj was obtained in June 2009.
Then the calculated increase of the number
of the employees was about 11.92%.

The growth pace of this studied indicator is
faster for the first four months in the time
intervals 2008-2009, 2011-2012 and 2014-
2019, as can be seen from the diagram on
figure 1.

The current paper calculates and examines

the average number of employees (X‘) for
each year of the considered period. The
analysis of the investigated data shows the
following (fig. 3):

As can be expected, the lowest value of the
mentioned indicator is obtained in 2008.
Compared to the year 2009, the number of
the employees increased by about 6.24%.
A similar situation is obtained for the next
two years. In this case the growth of the
variable is more than 3.79%;
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Fig. 3. Graphic analysis of the indicator (average number of employees) for the examined time interval

Source: Own calculations on the basis of data from National Statistical Institute
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Fig. 4. Presentation of the results about the calculated relative shares

Source: Own calculations on the basis of data from National Statistical Institute

e The period from 2012 to 2016 is
characterized with one gradual increase of
the employees in agriculture, forestry and
fishery. Quite naturally, the highest value is
established for the last year of this
indicated subinterval. The calculated
growth of the indicator is about 1.2 times
for the first 9 year of the considered period;

e The reverse process has been observed
over the last three years (2017-2019). A
reduction of about 6.26% is obtained. In the
last year of the considered interval the
values of this studied variable are
approximately the same with those for
2011.

This study also calculates the share of
employees for each year as compared to the total
number of employees for examined time period.
The results are shown on figure 4. Approximately
equal percentages are obtained for two of the
studied years. In this case, these are 2012 and
2013. Therefore, the employment levels in the
surveyed field are almost the same for this time
interval. For the other years of the period there are
some differences.

CONCLUSION

1. This paper presents a statistical approach
for determining the state and the level of
employment in agriculture, forestry and fishery. The
data have been extracted from the website of the
National Statistical Institute. The number of
employees for the studied time interval has been
presented in an xIsx file. The examined period
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includes the years between 2008 and 2019. The
processed information is displayed in graphical
forms.

2. The results showed that the growth pace of
the examined indicator was faster for the first four
months in the time intervals 2008-2009, 2011-2012
and 2014-2019.

3. The lowest value of the number of
employees in agriculture, forestry and fishery was
registered in 2008. The period from 2012 to 2016 is
characterized with a gradual increase of the
considered indicator. The reverse process has
been observed for the period from 2017 to 2019. A
reduction of about 6.26% has been established.

4. As a whole, in the last year of the
investigated period, the indicator value was
approximately the same with the one for 2011.

5. The employment levels in the surveyed
sector are almost the same for two of the examined
years (2012-2013). There are certain differences for
the other years of the period.
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