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ABSTRACT

This paper aims to make an analysis of the private security sector evolution in Romania.
The analysis is conducted for the period 2005-2015 and it aims at a number of core
indicators for this sector, such as the average gross monthly income, number of companies,
number of employees and turnover. Other important indicators for the sector could
have been analyzed, but due to the lack of official information about them, they were
not considered. The objectives pursued by this study refer to the trend estimation for
the mentioned indicators and building a more accurate picture of this sector in Romania
and its future. The problem of determining the trend of a particular statistical indicator is
not simple, certain functions available in Excel being used in this study.
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INTRODUCTION

In Romania, until 2008, NACE code for companies that conducted Inwves-
tigation and protection of goods and people activities was 7460, without any
subdomain. With the new NACE classification, in 2008, Investigation and
protection activities have the code 80 and the following subdomains:

— 8010 — Protection and guard activities;

— 8020 — Security systems activities;

— 8030 — Investigations.

2005-2015 period was chosen because in 2005 the national currency
denomination took place, and for 2016 there are not yet any official data
regarding the indicators that we wanted to analyze.

Considering the analyzed period and how these activities were classi-
fied, an analysis on the three subdomains mentioned above could not be
conducted, but on the whole domain.

Private security industry in Romania has been in continuous devel-
opment in the period analyzed for most indicators under review, except
the number of employees and turnover of this sector, which registered
a slight decrease in the last two years or just the last year.

Although this industry has been rapidly growing, according to CoESS
reports (The Confederation of European Security Service)! it appears that
private security sector in Romania has an insignificant share in the coun-
try’s GDP.

Increasing private security industry in Romania is owed to the fact that
both private institutions (banks, etc.) and state institutions (even in the sec-
tor of defense, public order and national security) have outsourced securi-
ty and protective services because it is more convenient and less expensive
than those from own sources. On the other hand, requests for these services
have increased to various private personalities who visited Romania (con-
certs, etc.) and even for participation in various missions abroad.

Data collection was difficult because the sources used contain contra-
dictory information. Overall, the data used were taken from the National
Institute of Statistics website? and the database’. Unfortunately, the data

! {£-2011-private-security-services-in-europe-coess-facts-and-figures.pdf,p.99;£-2013-
private-security-services-in-europe-coess-facts-and-figures.pdf, p. 169-170.

2 http://statistici.insse.ro/shop/?page=tempo3&lang=ro&ind=INT109A;http://www.date
firme.ro/TopRaport.aspx.

3 http://www.datefirme.ro/TopRaport.aspx.
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available on the NIS website and in the database* differ greatly. Also,

the assessments made by the leaders of various companies in this area on

various indicators of this sector, for example® differ terribly from the offi-
cial data, available for example on NIS, and for this reason, the data pro-
vided by CoESS differ greatly from the official data.

For the periods to which information was not found, estimates were
made based on the behavior of such indicators in the periods in which
data are available.

For a number of indicators relevant to this area information is not
available. We refer here, for example, to the average age of people working
in this area and the percentage of women who work in this sector. More
specifically, information on these indicators can be found. Thus, for 2010,
the 2011 CoESS report® — mentions the average age of staff working in
private security area was around 35 years and the percentage of women in
this sector was around 15%.

Other indicators that would have deserved to be analyzed are those
presented in’, where some comments on 2015 made, namely:

— 27,4% of all companies have no employees;

— 74% of all companies have less than 50 employees;

— only 2% of all companies have less than 500 employees and only 11 com-
panies have more than 1000 employees;

— the most profitable companies are those who have, in average, more than
10 employees and less than 500, companies that represent half of the to-
tal number of companies;

— the most profitable category seems to be the one that has on average
10-50 employees and the one that has 100-250 employees.

Therefore, the indicators that we considered for the analysis of this sector
were chosen for their relevance and availability of information about them.

METHODOLOGY OF RESEARCH

For private security forces, the following indicators were considered:
1. Total number of private security companies.
2. Number of security forces.

4 Ibidem.

S Ihidem.

6 {t-2011-private-security-services-in-europe-coess-facts-and-figures.pdf, p. 100.
7 http://securitateinromania.ro/top-50-firme-de-securitate-2015/.
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3. Yearly turnover of the private security industry (billion lei).

4. Salary expenses (billion lei).

5.The average monthly gross salary in the private security industry (lei).
6. The average gross salary in December in Romania (lei).

7.The minimum gross salary in December in Romania (lei).

In the table no 1 data on the indicators mentioned are listed, specifying
that data on indicators 1, 2, 3 and 4 were taken from the NIS website® for
the period 2005-2007, and the values for the period 2008-2014 on the INS
website’; the number of companies operating in the private security sector
in 2015 was taken from the existing database on the website’; values in yel-
low were estimated; average gross monthly wage, i.e. values corresponding
to indicator 5 were calculated as the ratio of Salary expenses and Number
of security forces and values corresponding to indicators 6 and 7 were taken
from sites'! for the period 2005-2014" and for 2015.

More information about this sector are presented in the table no 2
information that relates to the distribution of companies in the private
security industry in Romania, by number of employees and subdomains
8010, 8020 and 8030.

The data in the table no 2 were taken from the NIS website!® for
the period 2005-2007, values for the period 2008-2014 from the NIS
website'?, and those relating to 2015 from the data base available on
the website®.

An interesting situation is the one referring to companies that have
no employees, and also the one relating to discrepancies between data
provided by NIS'and the database'’, the situation being presented in
the table no 3:

8 http://statistici.insse.ro/shop/index.jsp?page=tempo3&lang=ro&ind=INT109A.
? http://statistici.insse.ro/shop/index.jsp?page=tempo3&lang=ro&ind=INT109C.

10 http://www.datefirme.ro/TopRaport.aspx.

I http://www.insse.ro/cms/ro/content/castigul-salarial; http://legestart.ro/cum-evolu-

at-salariul-minim-romania-ultimilor-15-ani/.

2 http://www.insse.ro/cms/files/statistici/comunicate/castiguri/al5/cs12r15.pdf.

B3 http://statistici.insse.ro/shop/index.jspPpage=tempo3&lang=ro&ind=INT109A.

4 http://statistici.insse.ro/shop/index.jspPpage=tempo3&lang=ro&ind=INT109C.

> http://www.datefirme.ro/TopRaport.aspx.

16 http://statistici.insse.ro/shop/index.jsp*page=tempo3&lang=ro&ind=INT109A,;
http://statistici.insse.ro/shop/index.jsp?page=tempo3&lang=ro&ind=INT109C.

http://www.datefirme.ro/TopRaport.aspx.
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Database' has information only from 2011, here being found also
the number of companies that have no employees. On the NIS website!’
the information available is only until 2014, and the information on sub-
domains only since 2008.

It can be noticed that the share of companies with no employees is
quite high and stands at a level of approximately 25% for those operating
in the subdomain 8010, at a level of about 33% for those operating in
the subdomain 8020 and at a level of about 62% for those operating in
the subdomain 8030, therefore having a rate of approximately 30% for
the entire subdomain, data from the database?® and dates from 2012 being
taken into account when these rates are starting to stabilize. This infor-
mation is somewhat consistent with those available in?! and mentioned in
the introduction.

RESULTS AND COMMENTS

In this section, based on data from the previous section, we will determine
the trend of the main indicators of private security sector in Romania.
We will start with the average monthly gross salary in the sector which
will be based on the minimum gross salary in Romania and the average
gross salary in Romania.
Based on a linear estimation, we obtain the trends in the figure below:

8 Thidem.

Y http://statistici.insse.ro/shop/index.jsp*page=tempo3&lang=ro&ind=INT109A;
http://statistici.insse.ro/shop/index.jsp?page=tempo3&lang=ro&ind=INT109C.
http://www.datefirme.ro/ TopRaport.aspx.

21 http://securitateinromania.ro/top-50-firme-de-securitate-2015/.
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The average monthly gross salary in the private security industry
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2030 y=148,8x + 1192,

2500 582 y=69,63x +426,0

2430 y=69,09x +211,8
2343

2209
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1481 1200
1124 The minimum gross salary in
1121 / December in Romania (lei)

1000

1050

200 ~-The average monthly gross salary
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=o—The average gross salary in
December in Romania (lei)

Figure no. 1. Linear adjustment of average monthly gross salary
in the private security sector

Given the adjustment lines, but also the TREND function in Excel,
the values below are obtained for 2016.

Calculated Calculated
from the equ- | with ,TREND”
ation line in function in
point x=12 point x=12

fl'he average monthly gross salary 297852 2978 545

in Romania

The average monthly gross salary 1261,722 1261,727

in Romania

The minimum m.onthly gross 1040,912 1040,909

salary in Romania

This means that in 2016 the average monthly gross salary in this sector
will be around 1,260 lei.
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In general, employees in this sector are paid the minimum salary and
this practically represents about 8% of the total employees in Romania
who are paid the minimum salary, as outlined in*? and, as it can be seen,
the average monthly gross salary in the sector keeps this trend in 2016, too.

For better adjustment of statistical data, other functions may be used, given
that the linear one is the simplest. Thus, they can be adjusted with polynomi-
als of varying degrees. In the figure below, the data are adjusted by 6 and 5 de-
gree polynomials. For the average gross salary in the sector and the minimum
monthly gross salary in Romania, 5 degree polynomials were chosen because
adjustment with a 6 degree polynomial did not bring any improvement.

It should be specified that the method used for this adjustment is
the Least Squares Method, a method for which the elements on the axis Ox
(horizontal axis) are very important. An inadequate scale can lead to large
errors. To adjust with a line, the scale with step 1 is usually used, and for
polynomials, the higher its degree is, the lower the step must be, and as for
our situation, as it can be seen, 0,1 step was used.

The average monthly gross salary in the private security industry

3000

2930

2500

2582

2430

2343 y=0,082x6 - 2,945x5+ 40,7x* - 269,1x + 835,9x2 - 816,1x + 1336,

" 2209

2067
2023 2023 ¥=-0,172x5+ 5,430x* - 60,64x7 + 280,8x? - 395,4x + 567.3

2000

¥=-0,110x5+ 3,632x* - 42,86x3 +220,0x? - 402,5x + 533,0
1730

1500
1481 1200
1124 The minimum gross salary in
3 5 / December in Romania (lei)
1121

1000

1050

900 ~-The average monthly gross salary

in the private security industry (lei)
500

=o—The average gross salary in
December in Romania (lei)

Figure no. 2. Polynomial adjustment of average monthly gross salary in the private se-
curity sector

22 http://securitateinromania.ro/piata-de-securitate-in-romania/.
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For the values of 2016, 5 degree polynomial values are calculated, corre-
sponding to the average gross salary in this sector in values x in the first col-

umn, then they are compared with the values in the table and finally the value
for 2016 is estimated, after a correction relative to the mean of the absolute

differences between the two columns of values has been made.

The results are presented in the table below:
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With this method it means that in 2016 the average gross salary in this
sector will be around 1,350 lei. For a final value, the two methods will be
combined, in that the average of the values obtained with it can be made,
and it can be established that in 2016, the average gross salary in this sec-
tor will be around 1,300 lei (~ (1260 + 1350)/2).

Using the same calculation method, the other two analyzed variables
can be estimated: average monthly gross salary in Romania and the min-
imum monthly gross salary in Romania. We will not do this here because
these two variables were used solely to see where the average monthly
gross salary in the private security sector in relation to them stands.

We continue to estimate the trend in terms of the number of private
security companies in Romania.

For the linear adjustment of this indicator, the graph in the figure be-
low is obtained:

Total number of private security companies
2600

2421
2400 /
2200

2000 ,,o/zrso

2069

1703
1800 " — " 1887
1600 /‘ 1710
1400 / 1445

1200 1324
S 137 y=120,4x +991,5
1000 1154

800
600
400
200

=—Total number of private
security companies

Figure no. 3. Linear adjustment in the number of private security companies sector

Given the adjustment line, and also the TREND function in Excel,
the values below for the year 2016 are obtained.
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Calculated from
the equation of line
y=120,45*x+991,51
in point x=12

Calculated with
LJTREND” function
in point x=12

Number of private

. . 2436,91 2436,85
security companies

This means that in 2016 there will be around 2437 private security
companies in Romania.

For this indicator, the adjustment with the 5 degree polynomial was
chosen, as an adjustment with the 6 degree polynomial did not bring any
improvement, the representation being given in the figure below.

Total number of private security companies
2600

2421
»

2400
pa
o ot

2069

1703
1800 ——
1600 p

1400
/ 1445
1200 1324
1000 1154
800
600
400
200

=—"Total number of private
security companies

y=-0,118x5+3,926x*-46,60x>+241,8x2- 411,8x + 1375,

Figure no. 4. Polynomial adjustment in the number of private security sector companies

In the table below, the values of the 5 degree polynomial are calculated
corresponding to this indicator in the values x in the first column, then
they are compared with the values in the table and the value for the year
2016 is finally estimated, after a correction relative to the mean of the ab-
solute differences between the two columns of values has been made.
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Values of Absolute
the polyno- [ Known | Diffe- . Mean
mial corre- | values rences differen- absolute
sponding to | Yc Yp-Yc ces difference
X Yp |Yp-Ye |

x=1 1162,47 1154 8,47 8,47

x=2 1205,08 1237 -31,92 | 31,92

x=3 1347,02 1324 23,02 23,02

x=4 1497,88 1445 52,88 52,88

x=5 1618,70 1703 -84,30 | 84,30

x=6 1707,69 1710 -2,31 2,31 M=31,6

x=7 1785,96 1726 59,96 59,96

x=8 1883,27 1887 -3,73 3,73

x=9 2023,74 2069 -45,26 | 45,26

x=10 2211,60 2180 31,60 31,60

x=11 2416,90 2421 -4,10 4,10

X corre-

sponding | Estimated

tg year ° value V v-M

2016

x=12 2561,27 2529,67

With this method it means that in 2016, in Romania there will be
about 2,560 private security companies. For a final value, by combining
the two methods, we get a total of about 2,500 private security companies
(~ (2437 + 2560)/2).

We will further estimate the linear trend of employees who work in
the private security sector in Romania.
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Number of private security forces

130000

17500

112784

——— hd v
124144453104

119230

//fl\lﬁ\)’ 109953

101290

=&—Number of private

security forces

y=3835x + 87321

10 11

Figure no. 5. Linear adjustment in the volume of workforce in the private security sector

Given the adjustment line, and also the TREND function in Excel,

the values below for the year 2016 are obtained.

Calculated from

security companies

the equation of line Calculated with
y=3835,4*x+87321 ,,TBEND function in
i i point x=12
in point x=12
f .
P 133345,80 133345,67

This means that in 2016, in the private security sector in Romania

there will work approximately 133 346 people.

For this indicator, the adjustment with a 6 degree polynomial was cho-
sen, which provides better conformation on the situation, as it can be seen

in the figure below.
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Number of private security forces

130000 122500

120000 112784 " 0418 a0

119230

105000 7 110869 109953

95000 //101290

=&—Number of private
28888 security forces

25000 y=3,530x°-131,3x5 + 1873 ,x%- 12731x* +40887x2 - 46432x + 96683

Figure no. 6. Polynomial adjustment in the volume of workforce in the private securi-
ty sector

In the table below, the values of the 6 degree polynomial corresponding
to this indicator are calculated, in values x in the first column, then they
are compared with the values in the table and the value for the year 2016
is finally estimated, after a correction relative to the mean of the absolute
differences between the two columns of values has been made.
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Values of
the p.oly— Diffe. Absolute Mean
nomial Known differen-
rences absolute
correspon- | values Yc ces .
. Yp-Yc difference
ding to |Yp-Yc |
X Yp
x=1 80152,97 79943 209,97 209,97
x=2 91522,24 92748 -1225,76 | 1225,76
x=3 104064,13 | 101290 2774,13 | 2774,13
x=4 110004,50 | 112784 -2779,50 | 2779,50
x=5 111113,63 | 110869 244,63 244,63 &
X=6 111840,11 | 109953 1887,11 | 1887,11 E
x=7 114986,84 | 117107 -2120,16 | 2120,16 %
x=8 119928,93 | 119230 698,93 698,93
x=9 123373,75 | 124144 -770,25 | 770,25
x=10 122663,00 | 123101 -438,00 | 438,00
x=11 121616,71 | 122500 -883,29 | 883,29
X corre-
sponding | Estimated V-M
to year value V
2016
x=12 138919,39 | 137643,78

With this method it means that in 2016 the private security sector in
Romania there will work approximately 137 644 people. For a final value,
by combining the two methods, we get a total of about 135 500 people
who will work in the private security sector (~ (137633 + 133346)/2).

Finally, we will deal with the linear trend of the yearly turnover
of the private security industry in Romania.
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Figure no. 7. Linear adjustment of turnover in the private security sector

Given the adjustment line, and also the TREND function in Excel,
the values below for the year 2016 are obtained.

Calcu‘lated from 'the Calculated ,TREND”
equation of the line o .
. . function in point
In point =12
x=12
Numl?er of pr1vaj[e 416 416
security companies

This means that in 2016, the private security sector in Romania will
have a turnover of approximately 4.16 billion lei.

For this indicator, the adjustment with a 6 degree polynomial was cho-
sen, which provides better conformation on the situation, as it can be seen
in the figure below.
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Yearly turnover of the private security industry

295 327

——
3,02

291 =&—Yearly turnover of the

2,65 private security industry

18

1,41

1,05
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Figure no. 8. Polynomial adjustment of turnover in the private security sector

In the table below, the values of the 6 degree polynomial corresponding
to this indicator are calculated, in values x in the first column, then they
are compared with the values in the table and the value for the year 2016
is finally estimated, after a correction relative to the mean of the absolute
differences between the two columns of values has been made.

With this method it means that in 2016, the private security sector
in Romania will achieve a turnover of around 5.43 billion lei. For a final
value, by combining the two methods, we obtain a value of 4.8 billion lei
in turnover (~ (4.16 + 5.43)/2).

Finally, we can conclude that in 2016, no major changes are expected in
this sector, small increases in all indicators analyzed being recorded.
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Values of
the polyno- | Known | Diffe- Absolute Mean
mial corre- | values [ rences differences | absolute
sponding to | Yc Yp-Yc |Yp-Yc | difference
X Yp

x=1 1,07 1,05 0,01955 | 0,01955

x=2 1,31 1,41 -0,1009 | 0,1009

x=3 1,98 1,8 0,18495 | 0,18495

x=4 2,56 2,65 -0,0857 | 0,0857

x=5 2,91 2,95 -0,04205 | 0,04205

x=6 3,10 2,91 0,1863 0,1863 M=0,49

x=7 3,29 3,02 0,27135 | 0,27135

x=8 3,63 3,27 0,3647 0,3647

x=9 4,18 3,42 0,76155 | 0,76155

x=10 4,87 3,56 1,3107 1,3107

x=11 5,53 3,5 2,03055 | 2,03055

X corre-

sponding | Estimated

t(I: year ° value V v-M

2016

x=12 5,92 5,43

CONCLUSIONS AND DISCUSSIONS

Analyzing the four statistical indicators, and other information men-
tioned throughout the study, it is shown that the sector is rapidly growing,
but this is not a spectacular growth that would influence Romania’s GDP
significantly. In fact, available data shows that the sector has an almost
insignificant share in the country’s GDP.

On the other hand, neither the number of employees nor the number
of companies operating in this sector do not represent a significant share
in the country’s active population or in the total number of private com-
panies in Romania.
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There is, however, an industry that might be profitable and that can
better exploit opportunities that may arise in the domestic market or on
the foreign market through CoESS.

In terms of analysis and forecasting tools, they can be improved through
the use of other functions available in other statistical applications or oth-
er functions can be built to make better predictions.

There still remains, however, the problem of the values’ scale for
the horizontal axis, for which it is important to specify the step, which
must be correlated with the position that adjustments are made. Basically,
a smaller step should lead to a smaller error, but this does not always hap-
pen, and this is due to the function used for the adjustment.

In conclusion, for a future study, we will try to improve the estimates
made using other types of functions and scales appropriate for them.
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