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Mariia A. Kutsenko'
ECONOMIC ASSESSMENT OF PERSONNEL TRAINING
CONTRIBUTION TO ENSURING CIVIL DEFENCE OF UKRAINE

The article provides the economic assessment of contribution of educational institutions of
civil defence profile to ensuring people’s security, basing on the statistic data on the number of fires,
saved property cost and the volume of damages. The interpretation of the ‘saved property cost’ def-
inition and the method of its calculation are suggested. The minimal period of mandatory service
in the units of State Emergency Service of Ukraine after obtaining professional education financed
Jfrom public funds is economically substantiated.
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Mapis A. Kynenko
EKOHOMIYHE OHIHIOBAHHSA BHECKY IIIJIFTOTOBKUA
KAZIPIB Y 3ABE3INEYEHHS IIUBIJIbHOI'O 3AXVCTY YKPATHU

Y cmammi naoano exonomiuny ouinKy 6HECKY HAGUAABHUX 3AKAA0IE UUBIABHO20 3AXUCTY Y
3a0e3neveHHs Oe3nexu HACEACHHS, TPYHMYIOMUCHL HA CMAMUCMUMHUX OQHUX W000 KiibKocmi
nojcenc, 6apmocmi 8psAMOBAH020 MAllHA, po3mipy 30umKie. 3anponoHo8ano GU3HAYEHHS «6ap-
mocmi 6pamoeano2o maiina» ma memooy iozo oopaxyuxy. Exonomiuno o6rpynmosano mini-
MaAvbHUll mepmin cayxcou é opeanax ma nioposodisax Jlepacasnoi cayncou Yxpainu 3 naozeuuaii-
Hux cumyauiil nicasa ompumanns npogpeciiinoi oceimu 3a depycashi Kowmu.

Karouosi caosa: naozeuuaiini cumyauyii; npogheciiina oceéima; eapmicmo 8psmMo8aH020 MAUHA,
30UmMKU; YUBINbHUL 3aXUCHI.
Dopm. 5. Puc. 1. Jlim. 21.

Mapus A. Kyuenko
DKOHOMMNYECKAA OLHEHKA BKJIAJIA IIOATOTOBKU KAJIPOB

B OBECIEYEHUE T'PAXJIAHCKO¥ 3AIIMUTELI YKPAMHBI

B cmampve npedcmasaena 3xonomuueckas oueHka exaaoa y4eOHolx 3aeedeHuli epaxicoan-
CKoli 3auumol 6 obecneuenue 6e30NACHOCIU HACEACHUS, OCHOGAHHAA HA CIAMUCHUYECKUX OaH-
HbIX 0 HuUCAe NOXHCAPOB, CIOUMOCHIU CRACEHHO20 UMyuiecmea, pazmepa yooimros. Ilpeod.roxncennt
onpeodeaenue «CHIOUMOCMU CHACEHHO20 UMYWECHGa» U Menod e20 pacyemd. DKOHOMUYMECKU
000CHOGAH MUHUMAAbHBLIL CPOK CAYXHCOBL 8 Opeanax u noopasoeaenusx locyoapcmeennoi cayicowt
Yipaunvt no upesgoruaiinvim cumyauyusm nocae nOAyHeHUsA NPOPECCUOHAALHO20 00PA306AHU 3
2ocyoapcmeentvle cpeocmed.

Karouesvle caosa: upezeviuaiinble cumyayuu; npopeccuordalbHoe 06pa3osanue; cCmoumMocmy Cna-
CEHH020 UMYuecmea,; YObImKU, epaicoancKkas 3auumad.

Problem statement. According to the human capital concept the results of edu-
cational activities (knowledge) materialize in the value through the work of higher
quality and efficiency, performed by a professional. The impact of education and
qualification of work on economics was studied by S. Strumilin (1982: 11), a promi-
nent economist of the early 20th century. His main work is focused on the effective-
ness of school education, in particular it was shown that school education provides
economic benefits, which is 27.6 times higher than cost of its implementation.

At the same time it was found that increasing the level of education reduces its
economic profitability, however, higher education also makes a significant economic
impact. It should be noted that the method of research used by S. Strumilin is based
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on expert assessments of a worker’s supervisors — namely, awarding an employee an
appropriate category.

Contemporary methods of such contribution estimation are based on the
increase of output by raising the level of education and skills of workers (Kalenyuk,
2005: 252). Thus, according to (Vanieva, 2008: 8) for each 1 UAH directed to finance
education, Ukraine receives UAH 2.34 increase in gross value added. This approach
is to a greater extent justified for the production sector specialists. However, civil pro-
tection experts work on preventing and reducing losses and damages, so the direct use
of the existing methods for evaluating the contribution is impossible. Moreover, it is
necessary not only to state the fact of importance of training as a factor of economic
development, but also to determine the level of this contribution with certain accura-
cy. There are no methods of evaluating the contribution of training to ensuring civil
protection, that is why the topic of this research is important.

Recent publications analysis. The following studies of such leading foreign and
domestic scientists seem to be a substantial contribution in the research area. Here we
should mention the works by L. Antoshkina (2005), N. Bahautdynovoyi (2003),
T. Boholib (2004), O. Galayda (2008), B. Danylyshyn (2005), I. Kalenyuk (2005),
T. Rodenkova and V. Slepov (2009), N. Verkhoglyadova et al. (2005) and others.
However, a number of questions on the impact of professional education to ensuring
national security and its certain aspects remain poorly studied.

The purpose of this work is to provide economic assessment of the contribution
of educational institutions to improving productivity of civil protection experts and
ensuring public safety.

Key research findings. Professional education in the system of civil protection
makes its contribution to public safety and to the economy of the state, reducing los-
ses from emergencies, fires and other natural disasters. Thus, the volunteer fire sup-
pression engages usually 20 people, while 13 trained professionals are needed to li-
quidate the fire (www.twirpx.com), professional firefighters liquidate fires more
quickly and effectively due to trainings and equipment and their actions are less dan-
gerous to their lives. Thanks to professionalism, losses from fires reduce, the amount
of remaining property increases. Thus, professional training for civil defense makes a
special contribution to the security of the state and its people from emergencies.

In the system of civil protection the result of educational activities is fully reflect-
ed in improving performance indicators of the service, which can be seen in the
amount of remaining property, values, human life during an emergency. In
(Abolontsev, 1985; Akimov, 2004; Baranin, 2004; Kozmenko, 1997) determination of
the effectiveness of civil protection is suggested through the concept of damages and
losses that were prevented, and there is no definition of "remaining property" in them.
A. Mikyeyev (1994) uses the concept of "remaining property" to determine the profi-
tability of a fire department, but there is no definition of what kind of property is con-
sidered to be saved.

In this study the author suggests using the concept of "saved property" because
the notion of "damages, which were prevented" can be used only at a particular object
of national economy. It should be noted that the term "saved property" is rather com-
plicated, if there are no questions about the concept of the number of people rescued
by civil protection service, the notion of "saved property" has certain characteristics.

AKTYAJIbHI NMPOBJIEMW EKOHOMIKW Ne2(164), 2015



AEMOrIPA®ISI, EKOHOMIKA MNMPAL|lI, COL|IIAJIbHA EKOHOMIKA | MOJ1TITUKA 279

It should be mentioned that it is the value of property, which could be destroyed by a
fire or by another emergency, but was not spoiled because of professional actions of
rescue units.

However, this definition reflects only operational and rescue side of civil protec-
tion service because undamaged property may also be included to the saved property
because the emergency did not take place due to preventive and precautionary actions
of civil protection service. Thus, to determine the contribution of personnel training
to providing civil protection the author proposes to consider "saved property" as the
property, which was not destroyed by an emergency (fire) due to professional actions
of personnel of State Service of Emergencies of Ukraine. It is impossible to evaluate
the impact of an event that did not occur due to its stochastic nature.

Comparative analysis of the contribution of civil protection service personnel
with professional education and without it can be done on the basis of the relation-
ship between such categories of staff and statistics on the number of fires and other
emergencies in Ukraine and the average value of property saved in different years.

It is known that personnel contribution to increasing the cost of production is
determined by productivity. But civil protection personnel does not produce new
products instead of saved property that has certain value. Thus, saying "productivity"”
we mean the amount of saved property per year per employee. We denote the average
productivity of civil protection service personnel with professional education by x,
and without it — by y (ths UAH/(person x year)). As general economic characteris-
tics including gross domestic product (GDP) change over time, we assume that the
ratio of performance to GDP remains unchanged, as it is seen in the economy with a
constant number of employees.

A number of employees of civil protection service with professional education is
denoted as m,, and people who do not have it — m,. Then we obtain a system of

equations linking x and y:

, X .y S,
m, +m =
GDP' P GDP' GDP' W
" X” " y” _ S; ’

m, +m =
GDP" » GDP" GDP’
where the coefficients with "and " refer to different years; S, — the cost of saved

property.
xxGDP" y xGDP"

Changing x’ for “GDP and y" for “GDP

we get:

mox+myy =5,
n " S"
m—— Y- _Ze )
GDP" GDP" GDP"
S, xGDP'
GDP"
On the other hand, the cost ot saved property according to the definition above

is the difference between possible (P)) and actual losses (L):
S, =P -L (3)

" "
or myx+myy =
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It is difficult to calculate potential losses as the cost of saved property, because
emergency development has the nature of probability. It depends on many factors: the
direction and the speed of development, the existing period, weather conditions etc.
A group of experts from various fields, including experienced professionals of civil
protection service, economists, experts in acrodynamics and building structures are
needed for evaluation. There is a need of an emergency simulation using computer
technologies. Therefore, the assessment of potential losses and cost of saved proper-
ty is conducted only in individual cases.

Based on the assumption that potential losses are proportional to GDP and the
number of fires and other emergencies we can state that

S :GDPxn

p

- L, 4)

where n — the number emergencies; k — coefficient of proportionality.

Therefore, for the estimation of saved property for each emergency situation the
expert method is used. However, for quality evaluation experts from various fields
should be involved: fire safety (to assess the area of the fire in the absence of elimi-
nating action) and economics (to estimate the property cost in this area), that’s why
expert assessment of saved property from fires is incomplete. But having the sampled
data for evaluation of saved property by an expert group we can determine an average
statistical proportionality coefficient, which can be found as an average for each
emergency, for which the cost of saved property was determined:

GSPxn
(S, +L)
i=1

where n — the number of ﬁres/emergerfcies for which the cost of saved property is
estimated.
According to state statisticals in 2013 there were 61000 fires. Analyzing

1000 fires, for which the evaluation of remaining property and direct damage was
conducted we can estimate the coefficient k.
P 1454931000x1000
(15+4)+(20+2)+(100+750) +...... +(20+1)
According to the data for 2011 and 2013 GDP was 1.3166 bin UAH and 1454931
bln UAH respectively. The number of personnel in those years was 58781 and 60857
people, 6224 and 5585 people among them had professional education — and the
direct losses amounted to 802.85 min UAH and 710.86 min UAH. Calculation (3)
makes it possible to estimate the cost of remaining property during these years:

fa = (5)

=1.11x10°,

gzon - 1310000x60790 _ gy, g5 _ 637874 minUAH;
1.11x10
g2 145:‘91311:%11 14 710.86=7267.57minUAH.
. X

where 60790 and 61114 — the number of fires in 2011 and 2013 (www.mns.gov.ua).
Now we can determine the coefficients of the equation system (x and y).

S0 =6224x x +52557x y =6378740;
S30"° =5585x% x +55272x y =7267570.
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where 52557 and 55272 — the number of personnel without professional higher edu-
cation.

Solving the equation we obtain:

x~ 1371000 UAH/(person x year);

y ~ 1051000 UAH./(person x year).

Therefore, we can determine the ratio x / y:

x_187.1, .4
y 105.7

It should be noted that according to the definition and the initial data x and y
contain labor productivity only partially because, first — only the data on fires, but not
on all other emergencies (there was expert evaluation of the remaining property for
them) is accounted, and secondly — the activities on emergencies prevention are not
excluded. But we can assume that the ratio of productivity of Civil Protection Service
during carrying out these functions is the same. This means that the productivity of
civil protection service personell with professional education is on average 1.3 times
higher than the productivity of personell who do not have it.

The difference in monetary allowance was about 8500 UAH / year per employee
while the productivity (x — y) is equal to 32000 UAH. The cost of training of a spe-
cialist in fire safety in the year 2013 was 37050 UAH. Thus, 185250 UAH (5 years of
studying) invested in professional education should be paid offin 7.5 years (Figure 1).
This term also substantiates minimally required valid time of service needed to be
worked out by an employee after receiving professional education.
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Figure 1. Payback period of expenses for training personnel in the system of
civil protection, constructed by the author on the basis of calculations

Besides increasing productivity of graduates of the educational institutions of civil
protection have also made its contribution to improving safety from emergencies and
protection of civilians by functioning of a training firefighting station. Fires, as well as
other emergencies have stochastic, unpredictable nature and sometimes may occur
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with a certain interval, and sometimes simultaneously, besides the scales of emergen-
cies are different too. Maintenance of additional reserve for such isolated cases requir-
ing certain expenses. Therefore, firefighting educational institutions of Civil
Protection Service which have specialized engineering tools for training, are able to be
a reserve for municipal Civil Protection Service units. At the same time participation
of cadets of senior courses in fire suppression is a widely spread practice in the world.

Conclusions. The article suggests the method for calculating primary contribu-
tion of educational institutions of civil protection in public safety, based on statistical
data on the number of fires, the cost of saved property, the amount of damages etc.
The definition of the "cost of saved property" concept was provided and the method
for its calculation is proposed. The minimal period of mandatory service of graduates
of civil protection higher educational institutions is grounded.
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