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The assessment of environmental measures in healthcare
institutions as a factor in improving the economic efficiency
of production activities

In recent years, Ukraine has accumulated a number of urgent environmental problems, including the disposal of
medical and pharmaceutical waste. This problem has appeared before society as one of the global ones, which threat-
ens to increase the waste accumulation and its negative impact on the environment and human health.

Aim. To analyze and assess environmental measures implemented in healthcare institutions in order to determine
their impact on improving the economic efficiency of production activities. The study aims to identify the relationship
between implementing environmental initiatives and optimizing costs, increasing productivity, and improving the over-
all sustainability of healthcare institutions.

Materials and methods. Analytical, statistical, systemic structural-logical and calculation methods, as well as the
materials of the internal reporting documentation of the departments of the healthcare institution under study were
used in the work.

Results. The article determines the share of capital expenditures in the total amount of expenditures for environ-
mental protection measures and the rational use of natural resources in the healthcare institution under study, as well
as the share of expenditures for the destruction and neutralization of solid and liquid medical waste in the total amount
of expenditures for environmental protection measures and the rational use of natural resources. Based on these
indicators, the structure of the enterprise’s environmental costs has been analyzed, and the dynamics of changes in
these expenditures has been traced.

Conclusions. A set of environmental measures in a healthcare institution to improve an effective environmental
protection system has been proposed, which will contribute to improving the economic efficiency of production and
undoubtedly improve the environmental situation in the country. Obtaining environmental, economic and social effects
from the complex developed and organizational and technological actions implemented in the healthcare institution
has been proven.

Keywords: healthcare institution; environmental measures; environmental efficiency; environmental protection
measures

B. B. BuHorpagcbekun, C. M. KoBaneHnko
HauioHanbHun bapmaueBTu4HMI yHiBepcuTeT MiHicTepcTBa OXOPOHM 300p0OB’A YKpaiHu

OuiHKa eKonoriyHMX 3axoAiB y 3aknagax OXOPOHU 300POB’A K YAHHUK NOKpPaLLEeHHSA
€KOHOMIiYHOI pe3ynbTaTUBHOCTI BUPOOHNYOI AiANbLHOCTI

3a ocTaHHi pokM B YkpaiHi HAKONUYMNUCL NEBHI HEBIAKNAAHI €KONOriyHi Npobnemu. WoeTbes, 30Kpema, 1 npo
yTunisadito MegnuyHnx Ta dapmaneBTMYHUX BigxoAis. Lis npobnema nocrtana nepea cycninbCTBOM, Sk 0gHa 3 rnobarnb-
HUX, LLO 3arpoXye 3pOCTaHHAM HarpoMapkeHb BiAXOAiB i MOCUNEHHSAM iX HEeraTMBHOIO BNAUBY Ha AOBKINNS i 300poB’sa
nogen.

MeTa po6oTu — oUiHUTK BNPOBaKyBaHi B 3aKnafax OXOPOHW 340POB’S EKONOTiYHI 3aX0aM LLOAO BU3HAYEHHS IXHBbOTO
BMMVBY Ha NiABULLEHHS €EKOHOMIYHOT e(EKTUBHOCTI BUPOBHMYOI AignbHOCTI. [JoCnifaxXeHHsa cnpsiMoBaHe Ha BUSIBIIEHHS
B3a€EMO3B’A3KY MiXk BMIPOBAIKEHHSIM MPMPOAOOXOPOHHMX iHiLiaTUB Ta ONTUMI3auieto BUTPAT, NiABULLIEHHSAM NPOAYKTUB-
HOCTI 1 MOKpaLLeHHAM 3aranbHOI CTINKOCTi 3aKnafiB OXOPOHU 300POB’S.

Marepianu Ta metogu. lig yac gocnigXeHHs 3aCTOCOBYBanu aHaniTUMHUIA, CTaTUCTUYHUIA, CUCTEMHUIA, CTPYK-
TYPHO-TOrYHUN Ta pO3paxyHKOBMI METOAM, BUKOPUCTOBYBaNn Martepiany HagaHoi BHYTPILWHbOI 3BITHOCTI BigAinis
po3rnsigyBaHoro 3aknagy oxopoHu 3gopos’s (303).

Pe3synbraTu Ta ix o6roBopeHHsi. CtocoBHO AocnigkyBaHoro 303 BM3HaYeHO NUTOMY Bary KanitanbHUX BUTpaT
Ta NUTOMY Bary BUTPaT Ha 3HUWLLEHHS i 3HELLKOMKEHHS TBEPAUX i PiaKNX MeONYHWX BiOXOAiB y 3aranbHOMy obcasi
BUTPAT Ha 3ax04u 3 OXOPOHW NPUPOAM i paLiOHanbLHOTO BUKOPUCTaAHHA MPUPOAHMX PECYpCiB. 3a LMK MOKasHUKamu
npoaHanisoBaHo CTPYKTYpY NPUPOLOOXOPOHHUX BUTPAT NiANPUEMCTBA Ta NPOCTEXEHO AUHAMIKY 3MiH LUX BUTpAT.

BucHoBKKu. 3anponoHOBaHO KOMMNEKC NPUPOAOOXOPOHHMX 3ax0oiB Y 3aknagi OXOpoHW 300pOB’S Ans BOOCKO-
HaneHHs1 CUCTEMWN OXOPOHU HaBKOMULLHBOIO CepefoBuLla, WO CrpUATUME NIABULLEHHIO €KOHOMIYHOT edeKTUBHOCTI
BUpobHMUTBA 11, 6E3CYMHIBHO, NOMINWNTL EKOMONiYHY CUTYaUito B KpaiHi. [JoBe4eHO OTPMMaHHS eKOMOoriYHOro, EKOHO-
MiYHOro Ta couianbHOro edpekTiB BiA BNPOBaAXXEHHS OpraHi3auiiHO-TEXHOMONYHUX il Y 3aKnai OXOPOHW 340POB’s.

Knroyoei crioea: 3aknad oxopoHu 300p08’si; eKOomnoeidHi 3axo0u; eKoroaidyHa pe3yrnbmamusHiCmb;
puUpPoOOOXOPOHHI 3axo0u
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Introduction. In the international practice of waste
management, medical and pharmaceutical waste from
hospitals, polyclinics, plasma centers and other medical
institutions is classified into a separate group and, in ac-
cordance with the Basel Convention (1998), is defined
as hazardous [1-3].

In Ukraine, 380-400 thousand tons of medical waste
are generated annually, of which 100-120 thousand are
hazardous. Hazardous medical waste includes sharp ob-
jects, infectious waste, anatomical and pathological waste,
obsolete or expired chemical products, pharmaceuticals,
and radioactive materials [3-5].

The problem of medical waste management, includ-
ing pharmaceutical waste, has only partially been solved
in Ukraine [5-8].

Environmental functions are implemented at health-
care institutions (HCIs) through distributive regulatory,
organizational, control and executive actions of em-
ployees who are assigned to them in accordance with
local regulations in the field of environmental protec-
tion [9-11]. In order to reduce the negative impact on the
environment, it is necessary to annually develop and im-
plement organizational and technological measures that
will improve the activities of HCIs for environmental pro-
tection and sustainable use of natural resources [12-14].

The aim of the work is to analyze and assess envi-
ronmental measures implemented in healthcare institu-
tions in order to determine their impact on improving the
economic efficiency of production activities. The study
aims to identify the relationship between implementing
environmental initiatives and optimizing costs, increas-
ing productivity, and improving the overall sustainability
of healthcare institutions.

Materials and methods. Analytical, statistical, sys-
temic structural-logical and calculation methods were
used. The study objects were data from special literature,
accounting and management accounting of resources in
the healthcare institution under study.

Results and discussion. The studies described in
our article were conducted at the premises of a health-
care institution specializing in the development and ma-
nufacture of innovative high-tech medicinal products
from human donor blood, recombinant drugs, products
based on spore-forming bacteria. The enterprise deve-
lops and produces technologically complex drugs both
for those who just need to improve their health and for
patients who need help in emergency situations: in re-
suscitation, during intensive care, in case of blood dis-
eases and a number of oncological diseases. The enter-
prise produces 20,000,000 packages of medicines per year
and exports to 36 countries around the world.

The waste management system in the HCI consists
of the following stages: waste collection and sorting; waste
labeling; disinfection, waste recycling; transportation and
transfer of waste to site/inter-site (warehouse) contain-
ers within the enterprise where they accumulate; waste
accounting; waste removal for further disposal.

The enterprise has developed and implemented a do-
cumented procedure “Medical and pharmaceutical waste
management”, which defines the procedure for collecting,

sorting, storing, disinfecting, accounting, moving and
removing medical and pharmaceutical waste; occupational
safety requirements for the medical personnel when
handling medical waste.

The need for consumables and containers for the col-
lection and temporary storage of medical waste is de-
termined by the head of the structural unit based on the
need to replace bags and disposable containers at least
once every 8 hours. The staff receives waste collection
containers from the responsible person of the department
and label them accordingly in advance. The processes
of waste transfer from places of formation to places of
temporary storage and/or disinfection can be mecha-
nized (trolley, elevator). The removal of medical waste
from the territory of the enterprise is carried out by trans-
port of a specialized organization that has the appropri-
ate license, and on the basis of a signed contract.

Receiving, decontamination, temporary storage (accu-
mulation) of waste, washing and disinfection of trolley
racks, containers and other equipment used for waste
transportation should be carried out in a separate room
for medical waste management.

To analyze the structure of environmental costs, a num-
ber of indicators were introduced: the share of capital
expenses in the total cost of environmental protection
measures and the rational use of natural resources; the
share of current costs in the total cost of environmental
protection measures and the rational use of natural re-
sources; the share of the costs of protecting the air basin
in the total costs of environmental protection measures
and the rational use of natural resources; the share of
the costs for the destruction and disposal of solid and
liquid medical waste in the total costs of environmen-
tal protection measures and the rational use of natural
resources.

According to these indicators, it is possible to ana-
lyze the structure of the environmental costs of the en-
terprise and trace the dynamics of changes in these costs.
The dynamics of capital and current expenditures over
several years can be traced based on Table 1.

The current costs of environmental protection meas-
ures are increasing every year. In 2021, they amounted
to 70 thousand UAH, in 2022 — 72 thousand UAH, and
in 2023 — 74 thousand UAH. Capital expenses, on the
contrary, are decreasing. In 2021, they were 30 thou-
sand UAH, in 2022 — 28 thousand UAH, and in 2023 —
26 thousand UAH.

The enterprise is gradually increasing the financing
of current expenses, but reducing investments in capi-
tal environmental protection measures. This may indi-
cate that the enterprise is focused on supporting current

Table 1

Capital and current environmental costs of the
enterprise under study for 2021 - 2022, thousand UAH

Costs 2021 2022 2023
Current costs 70,00 72,00 74,00
Capital expenses 30,00 28,00 26,00
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environmental measures rather than modernizing them.
Reducing capital expenses may lead to the depreciation
of environmental protection facilities in the future. If this
trend continues, the effectiveness of environmental pro-
tection measures may decrease. To ensure long-term
sustainability, the company should review its investment
policy in capital environmental projects.

Thus, the current costs of environmental protection
include the costs of materials, fuel and energy needed
to carry out reactions to neutralize and decontaminate
harmful substances, and the capital costs of environ-
mental protection include the costs of creating new and
reconstructing existing fixed assets that reduce the im-
pact of economic activities on the environment, modi-
fication of pharmaceutical production technologies.
They are carried out in order to reduce the impact. In other
words, it is more profitable to increase investments in
capital expenses than to increase current costs since capi-
tal expenses are aimed at preventing pollution damage,
and current costs are aimed only at neutralizing emis-
sions. The structure of environmental protection costs
for 2021-2022 is shown in Table 2.

In 2022, total current environmental protection costs
decreased compared to 2021. In 2023, expenditures on
certain areas of environmental protection increased slightly.
From 2021 to 2023, the cost of capital repairs of fixed as-
sets steadily decreased. The largest reduction occurred in
the financing of wastewater treatment facilities. The av-
erage annual cost of fixed assets decreased significantly
in 2022, but began to increase in 2023. Expenditures on
water resources protection, air and waste management
are gradually increasing. This may be due to increased
environmental requirements or tariffs. The enterprise
maintains current environmental costs, but practically

does not invest in the modernization of environmental
protection facilities. This may lead to a deterioration of
their condition in the future. A reduction in the volume
of capital repairs may indicate an insufficient renewal of
the environmental infrastructure of the enterprise. If this
trend continues, existing facilities and equipment may
lose efficiency. An increase in current expenses makes it
possible to maintain environmental protection measures,
but without modernization, their quality may gradually
decrease. To prevent possible environmental risks, the
enterprise should balance the financing of current and
capital expenses. Investments in the renovation of en-
vironmental protection facilities will contribute to their
stable operation in the future. Based on the assessment
received, one can proceed to the environmental protec-
tion measures themselves, which must be carried out at
the enterprise in order to improve environmental pro-
tection activities. To reduce the negative impact on the
environment, it is proposed to implement a number of
organizational and technological measures. To reduce
atmospheric emissions, replace the old equipment with
a new KonsTrack pulse regeneration bag filter.

The enterprise significantly reduces emissions of pol-
lutants after the treatment (Table 3). The degree of pu-
rification of industrial dust is 89.0 %, nitrogen oxide —
95.2 %, and carbon monoxide — 94.8 %. This allows re-
ducing the cost of environmental payments. The largest
reduction in emission fees is observed for industrial dust —
42.5 thousand UAH per year. For nitrogen oxide, this in-
dicator is 38.7 thousand UAH, and for carbon monoxi-
de —26.3 thousand UAH. The high level of purification
indicates the efficiency of the waste treatment facilities.
Regular maintenance and modernization of equipment
will help to maintain these results in the future.

Table 2
Current overhaul costs at the enterprise under study for 2021 - 2022, UAH
Costs 2021 2022 2023
Current environmental protection costs - total, including: 63548.6 56788.2 57899,5
For the protection and thg ra.tlonal use of water resources, including 2015.2 41475 43254
payments to other organizations for receiving and treating wastewater
For the protection of atmospheric air 4147.8 4586.2 4752,8
The enwronmgntal (land resources) protection from production 44776 47851 4899 4
and consumption waste
Expenses for overhaul of the_maln productlon facilities in order 135882 101475 88166
to protect the environment, including:
Facilities and installations for wastewater treatment and the rational 2412.2 6352.1 5958, 1
use of water resources
Facilities and installations for the capture and disposal of harmful 2855.3 14721 12723
substances
FaC|I|t|e_s, m_stallatlons, and equipment for waste disposal and 3320.7 18233 1586,2
neutralization
The average annual cost of fixed assets for environmental protection, 834201.0 676201.0 7162718
including:
For the protection and the rational use of water resources 365056.6 531760.8 495255,3
For the protection of atmospheric air 269491.2 36032.1 95122,3
For the protection of the environment from the production 208653.2 108468.1 125894,2
and consumption waste
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Table 3

The volumes of pollutants released by the enterprise studied before and after purification,
as well as economic indicators

No. Name of the pollutant Qlf'anti'Fy before Q.uant.ity after D.egre.e of o ESiE:n;?T:ies,iif: ;JeC;;C’)n
purification, t/year | purification, t/year purification, % thousand UAH/year
1 Industrial dust 5.1456 0.5648 89.0 42,5
2 Nitrogen oxide 1.4236 0.0685 95.2 38,7
3 | Carbon monoxide 1.0158 0.0525 94.8 26,3

KonsTrack bag filters with compressed air pulse re-
generation are designed to clean air and process gases
from solid particles. This type of filters belongs to the
“dry” type dust collection equipment and has a higher
efficiency of gas purification compared to any type of
electrostatic precipitators and wet gas purification de-
vices.

To reduce energy consumption, the company pro-
poses to replace the AIR-BUS BV 690 FS MASTER
heating equipment, install a modern multi-tariff meter
(three phases), and replace conventional lighting lamps
with energy-saving MAXUS E14 lamps. The costs of
implementing environmental protection and technolog-
ical equipment are shown in Table 4.

The company invested 671,500 UAH in environ-
mental and energy-efficient equipment, including a bag
filter, heating equipment, energy-saving lamps and a multi-
tariff meter. As a result of the implementation of these
measures, the volume of emissions of harmful substan-
ces has significantly decreased. The largest reduction was
recorded for industrial dust (3.722 t), nitrogen oxide
(1.3551 t) and carbon monoxide (0.9633 t). Due to this,
the company reduced its environmental tax expenses
by 3,943.03 UAH per year. The greatest savings were
achieved by reducing emissions of nitrogen oxides —
3 488 UAH 61/year. Despite significant initial costs, the
implementation of environmental protection measures
contributes to the reduction of environmental pollution,
improvement of environmental responsibility and opti-
mization of costs in the long term.

The installation of new AIR-BUS BV 690 FS
MASTER heating equipment and the replacement of

conventional lamps with energy-saving MAXUS E14 lamps
will reduce electricity consumption by UAH 735,698.
The economic efficiency of the measures proposed is:

EE=E -B=(3943.03 + 735698) — 671500 =
=68141.03 UAH.

EE — economic efficiency, UAH
E — tax savings, UAH
B — project costs, UAH
And the payback period will be:

T=B/E=671500/739641.03 =0.91.

The funds spent in the amount of 671,500 UAH will
be refunded within one year (0.91).

The environmental and energy-efficient measures
proposed will allow the enterprise to significantly re-
duce electricity consumption, which will lead to savings
of 735698 UAH. In addition, the reduction of pollutant
emissions will ensure a reduction in the environmen-
tal tax by 3943.03 UAH /year. The calculation of eco-
nomic efficiency shows that after taking into account
the costs of implementing measures in the amount of
671500 UAH, the net savings will be 68141.03 UAH.
The payback period of the project will be 0.91 years,
i.e. the funds spent will be returned in less than a year.
Thus, the implementation of the measures proposed is
economically beneficial and environmentally sound, con-
tributing to cost reduction, improvement of environmen-
tal performance and increased energy efficiency of the
enterprise.

Table 4

The costs for implementing environmental protection equipment and reducing the environmental tax

COStSf' . Tax rate, Tax savings,
No. Type of works UAH / Ermssmn UAH/t UAH/year
reduction, t

1 KonsTrack bag filter (equipment + installation) 327000 - -

2 | AIR-BUS BV 690 FS MASTER heating equipment 326000 - -

3 | MAXUS E14 energy-saving lamps 13000 - -

4 | Modern multi-tariff meter (three phases) 5500 - -

5 Production dust 3,722 96,99 360,99
6 Nitrogen oxide 1,3551 2574,43 3488,61
7 Carbon monoxide 0,9633 96,99 93,43

Total 671500 3943,03
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Conclusions and prospects for further research

1. A set of organizational and technological actions
aimed at reducing the negative impact on the environ-
ment, reducing air emissions, and reducing energy con-
sumption has been proposed.

2. As a result of the complex of environmental pro-
tection measures at the enterprise, the economic effect,
including reduction of energy costs, reduction of the

amount of the environmental tax; the environmental ef-
fect, such as reduction of the negative environmental
impact, as well as the social effect, namely improvement
of working conditions, and therefore, decrease in mor-
bidity, improvement of living conditions of the popula-
tion of the area have been obtained.

Conflict of interests: authors have no conflict of
interests to declare.
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