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 Introduction. The regulation of economic and 
environmental impacts of the entire military-industrial 
complex is a cross-sectoral and international problem. At the 
same time, research in this area is rather fragmented, which
reduces the effectiveness of systematic reviews of the security
and defence sector in the context of the green economy. The
relevance of the issue of greening the defence industry is 
significantly enhanced by the need to regulate and operate
domestic defence industries in the context of the country's
military operations. 

Aim and tasks. The aim of the study is to substantiate the 
economic mechanism for regulating the greening of enterprises
of the defence industry of Ukraine. 

Results. The economic and environmental security
requirements for defence industry enterprises are studied, as
the activity of polluting sources of enterprises, including 
defence enterprises in Ukraine, has generally decreased, in
2021, emissions of pollutants into the atmosphere from
stationary sources decreased by 9.0% compared to 2020, to
almost 2.2 million tonnes, ammunition was disposed of 
(235.29 thousand tonnes of ammunition were disposed of
from 2014 to 2020) and liquid rocket fuel (16.7 thousand
tonnes of melange). In 2021, enterprises, organisations and
institutions spent UAH 41.3 billion on environmental
protection, compared to UAH 43.7 billion in 2020. Of the
total environmental costs in 2021, 68% were current expenses
and 32% were capital investments. The strategic directions of
greening the defence industry enterprises have been
identified, including the introduction of resource-saving 
technologies, environmental monitoring of environmental
impact and reduction of the negative impact of the defence
industry units.  

Conclusion. The realisation of the greening potential will 
help protect the country's natural resource potential under the 
influence of the defence industry. A system of measures should
be developed to ensure the protection and restoration of natural
systems at a certain cost. Given the importance of the defence
industry for the country in the context of current external 
threats and armed conflicts in certain parts of the territory, it is
necessary to develop a strategic vision of environmental
security with the involvement of all relevant organisations and
taking into account the degree of responsibility and motivation 
for eco-oriented management. 
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1. Introduction. 

Strengthening environmental protection, 
implementing eco-friendly technologies, saving 
resources, and improving life safety are global 
challenges and conditions for the future survival 
of humanity. Nowadays, the environmental 
transformation of the defence industry is 
particularly important for the protection of 
Ukraine's environment. The state of military 
activities and the defence industry depends on the 
level of development of the country's economy 
and is a factor that has a significant impact on all 
spheres of society, including the environmental 
situation. The impact of the military-industrial 
complex (MIC) activities is often transboundary 
and affects neighboring countries' interests (Quist 
et al., 2003).  

In the current environment, Ukraine's 
economy is in a systemic crisis due to the effects 
of military operations and the COVID-19 
pandemic. The country's economic development 
is to some extent constrained by its poor 
environmental situation. Overall, only 6% of 
Ukraine's territory is considered environmentally 
friendly. Every year, up to UAH 10 billion 
($264,500) is spent from the Ukrainian budget to 
overcome the consequences of emergencies (Orel 
et al., 2022). About 7 million tonnes of various 
hazardous substances are released into the 
atmosphere annually. The average density of air 
emissions in Ukraine is about 11 t/km2 (Ministry 
of Defence of Ukraine, 2022). In terms of water 
reserves available for use, Ukraine belongs to 
low-income countries (in low-water years, 0.67 
thousand m3 of river runoff per person).  

The territory of Ukraine is characterised by 
a very high rate of agricultural development, 
which far exceeds ecologically sound limits. 
Only 18% of the country's territory is covered by 
forests (Bochkova et al., 2020). Ukraine's 
defence industry includes state-owned enterprises 
of various ministries that are involved in the 
development and production of weapons and 
armaments, namely the state-owned concern 
Ukroboronprom (137 enterprises), 103 
enterprises of the Ministry of Defence of Ukraine 
(2022), as well as private enterprises, mostly 
members of the public union League of Defence 
Enterprises of Ukraine, which unites 69 
enterprises, and other enterprises and 
organisations.  

It is non-state enterprises that currently 
produce more than half of the state defence 
order (60-70%) (Defense Policy, 2022). Despite 
significant economic, technological and other 
problems, Ukrainian enterprises are present on 
the global arms market in the aircraft, armoured 
vehicles and ammunition segments. Regulation 
of the environmental impact of all components 
of the military-industrial complex is an 
international and cross-sectoral issue. At the 
same time, research in this area is fragmented, 
which reduces the effectiveness of systematic 
reviews of the security and defence sector in the 
context of the green economy (Redkva et al., 
2022). The relevance of the issue of promoting 
the greening of the defence industry is growing 
significantly due to the need to regulate the 
activities of the domestic defence industry. 

2. Literature review.  

Greening reflects the tendency of the 
world society to strengthen environmental 
protection, introduction of environmentally 
friendly technologies, resource conservation and 
increase of environmental safety requirements. 
In addition, the obligation to comply with 
environmental standards and restrictions on the 
use of natural resources in the conduct of 
economic activity should be based on the 
preventive nature of environmental protection 
measures greening of material production based 
on the complexity of solving environmental 
problems of use and reproduction of renewable 
natural resources (EU4Environment, 2022). 

The implementation of these principles is 
disrupted in the context of hostilities and conflicts. 
In economic activity, war is an almost continuous 
phenomenon that has a huge impact on the 
environment. The ecology of war covers the three 
phases of war – preparation, actual war, and post-
war operations – and argues that biophysical and 
socio-economic systems are interconnected 
(Machlis & Hanson, 2008). According to 
Adamczyk (2014), the field of environmental 
protection includes the following issues: 
prevention of environmental pollution, reduction 
of raw material and energy consumption, and 
mitigation of climate change. Eryigit and Özcüre 
(2015) argue that the field of environmental 
protection includes the prevention of 
environmental pollution, reduction of raw material 
and energy consumption, and reduction of climate 
change (Eryigit et al., 2015). 
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The traditional view of economic and 
environmental policy by Jaffe et al. (1995) there 
is a long-term environmental policy that usually 
forces enterprises to invest in some deposits to 
prevent and reduce pollution in production, 
without being seen as an added cost or a 
deterrent to production. 

A commonly accepted view of economic 
and environmental policy by Jaffe et al. (1995) 
and Ambec et al. (2013) is that it is considered a 
burden of economic activity. Despite the debate 
on long-term sustainability, compliance with 
environmental policies often forces firms to 
invest some savings. 

Machlis & Hanson (2008) argue that the 
development and advancement of military 
environmental science is both a scientific and a 
moral imperative. Scientific reasons include the 
wide impact of war on the environment, the 
complexity of the interaction of war with 
combined natural and social systems, and the 
distinctive characteristics of war, namely its 
premeditation, destructiveness, and intensity of 
environmental impact. Moral reasons include 
the contribution of science to warfare 
technologies and the need to counterbalance the 
excesses of these activities, the contribution to 
combat ecology can reduce ecosystem 
degradation and the potential of war ecology to 
promote security (Dwight, 2008).  

However, research on the economics of 
natural resource use and the environment related 
to warfare is deeply limited and fragmented. 
The economics, ecology, and policy of the 
defense industry treat socio-economic and 
biophysical systems as interconnected. A review 
of scientific research shows complex economic 
links between such enterprises and ecosystem 
change. 

3. Aim and tasks.  

The purpose of the study is to 
substantiate the economic mechanism for 
regulating the greening of enterprises of the 
defence industry of Ukraine. The objectives of 
the study are to analyse the dynamics of 
pollutant emissions from stationary sources of 
pollution in Ukraine and the dynamics of 
environmental protection costs in the country, 
as well as to summarise the areas of greening 
the defence industry in the context of strategic 
development goals. 

4. Methodology.  

Atmospheric air is deemed to be actually 
polluted when pollutants or mixtures of such 
substances are released into the atmosphere 
during military operations or as a result of 
emergencies. The fact of emissions of 
pollutants or such mixtures into the 
atmosphere and their volumes are determined 
by persons authorised to exercise state 
supervision in the field of environmental 
protection.  

If information on the mass of the 
combusted substance is available, fugitive 
emissions (Mi emission) of each pollutant or 
mixture of such substances from the source of 
emission are calculated using the following 
formula (1) (Williams, et al., 2015; WHO, 
2015): 

Mi emission = qi × Mci                  (1) 

where, i – a pollutant or a mixture of 
substances (CO, NOx, etc.); qi – specific 
emission factor of the pollutant or mixture of 
substances; Mci – mass of combusted 
substance, t. 

The calculation of uncontrolled 
emissions for each pollutant or mixture of 
such substances in the absence of information 
on the mass of the burnt substance (Mi 
emission) into the atmosphere from the 
emission source is carried out by the formula 
(2): 

Mi emission = qi × ро × S               (2) 

where, i – a pollutant or a mixture of 
such substances (CO, NOx, etc.); qi – specific 
emission factor of a pollutant or a mixture of 
such substances; ro – the coefficient of 
average density of substances equal to 0.03; S 
– fire area, sq. m. 

The calculation of the mass of fugitive 
emissions of each pollutant or mixture of such 
substances (Mi emission) into the air from the 
source of emission when establishing the fact 
of forest and other plantations fire is carried 
out according to formula (3): 

Mi emission = qi × S                       (3) 

where, i – a mixture of pollutants (CO, 
NOx, etc.); qi – specific pollutant emission 
rate; S – the area of the fire, ha. 
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If information is available on the 
emissions Mi of each pollutant or mixture of 
such substances and its density, based on the 
conclusions of laboratory tests and any 
inspections, the values will be taken from the 
available data when calculating the amount of 
damage. Specific emission refers to the 
emissions per unit mass of a combustible 
substance or mixture of such substances, 
expressed by the symbol q. Specific emission 
values are in t/t. If there is information on the 
volume of the combustible substance, it is 
converted to the mass of the combustible 
substance, taking into account the density 
depending on the type of substance. 

Determination of the amount of damage 
caused by unorganised emissions of pollutants 
or mixtures of such substances into the air 
during emergencies and martial law 

The amount of damages is calculated by 
authorised persons exercising state supervision 
in the field of environmental protection, in 
particular, but not exclusively, materials 
confirming the fact of air pollution are 
calculated according to the formula (4): 

D = Mi emission × Tr × Cdc × Ei × Ce × Cne   (4) 

where, D – share of the damage, hryvnias; 
Mi emission is the mass of an unorganised 
release of a pollutant or a mixture of such 
substances into the atmosphere as a result of 
emergency situations or during martial law, t; Tr 
– the tax rate for fugitive emissions of pollutants 
or a mixture of such substances into the 
atmosphere, UAH/t; C danger class – 
coefficient of the danger class of pollutants or 
mixtures of such substances; Ei – environmental 
impact factor depending on the duration of the 
event; Ce – coefficient depending on the scale 
of events; Cne – coefficient depending on the 
nature of the origin of the event. D – total 
damage is calculated as the amount of damage 
from uncontrolled emissions into the 
atmosphere based on the total indicator of each 
pollutant or mixture of such substances.  

The calculation of the amount of damage 
caused by uncontrolled emissions of pollutants 
or mixtures of such substances into the 
atmosphere as a result of emergencies and/or 
curfew periods is controlled in the field of 
environmental protection by the authorised 
bodies exercising state supervision. 

5. Results.  

The economic and environmental 
situation in Ukraine is significantly affected by 
the activities of the military-industrial 
complex, which is a major polluter of the 
environment (Report, 2004). The defence 
capability of the state is primarily determined 
by the level of development and technical 
equipment of the Armed Forces of Ukraine. All 
other aspects of the activities of the Armed 
Forces of Ukraine, especially the requirements 
for environmental safety of the army, defence 
facilities and military activities, should take 
into account that military readiness for the 
defence of the country requires the deployment 
of military units and military exercises. 

However, the level of armament of 
military units and the state of the domestic 
defence industry are long outdated, especially 
in terms of environmental impact. More than 
90% of the available weapons and military 
equipment (WME) in the Armed Forces and 
other military formations are morally obsolete, 
and about 80% of WME is physically outdated 
(Obnyavko, 2015).  

During the years of Ukraine's 
independence, there has been an unjustified 
reduction in armaments and military equipment 
and their sales on the world market, mainly 
aircraft, armoured vehicles, air defence 
systems, and ammunition. However, with the 
outbreak of the military conflict in eastern 
Ukraine, the export of weapons and military 
equipment has significantly decreased, as 
weapons and equipment have become 
necessary for defence, and while in 2012 the 
revenue from arms sales was USD 1,498 
million, in 2018 it was only USD 1,437 
million. In 2018, it was only USD 224 million 
(Ministry of Defence of Ukraine, 2022).  

The Ministry of Defence of Ukraine 
(2022) estimates that in 2020-2022, imported 
weapons and military equipment will amount 
to 10% of the State Defence Order (SDO). The 
rearmament with new weapons and military 
equipment is massive only for one item – the 
supply of ATGMs and missiles produced by 
the Luch State Design Bureau, while the rest of 
the new weapons and military equipment are 
single purchases or prototypes.  
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The AFU is in dire need of high-
precision weapons, including unmanned aerial 
vehicles (UAVs), but the demand for such 
weapons exceeds the capabilities of the 
domestic defence industry (Grechanik et al., 
2023). The way out of the crisis in the defence 
capability of the state as a whole should be 

primarily associated with the technical re-
equipment of the army. In general, the level of 
defence spending, in particular, on the 
execution of orders by the military-industrial 
complex, has been growing since the 
beginning of the military conflict in Donbas 
(Fig. 1). 

 

 

Fig. 1. Defence spending in Ukraine. 

Source: based on State Statistics Service of Ukraine, (2022). 
 
Since independence, the Ukrainian 

army has lost the state's interest in 
maintaining its combat capability. The 
available weapons and military equipment 
have been outdated for more than twenty 
years. Thus, in 2021, the share of weapons 
and military equipment with a service life of 
more than 20 years is 92%, while the share of 
weapons with a service life of up to 10 years 

is only 1.2% (Table 1). Unfortunately, the 
situation has not changed dramatically in 
recent years, with new models of weapons 
and military equipment hardly ever being 
used to rearm the Armed Forces, and with the 
wear and tear of weapons and military 
equipment exceeding 90%. 

 

 

Table 1. Total service life of weapons and military equipment of the Armed Forces of 
Ukraine in 2021. 

Indicator 
Up to 10 

years 
Up to 15 

years 
From 15 to 20 

years 
From 20 to 25 years 

Over 
25 years  

Distribution of weapons and military 
equipment in accordance with the 

term of service life, % 
1,2 1,8 5,0 38,7 53,3 

Source: based on Defence Polic  (2022). 
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The level of military equipment and the 
defence industry has long been out of step with 
the times, including in terms of environmental 
impact. However, given the ongoing hostilities 
in Ukraine and the need to upgrade the country's 
military potential, the activities of the country's 
defence industry will be intensified (Koval et 
al., 2022). 

The Ukrainian navy ships were built 
without taking into account environmental 
standards, so they are not equipped with 
domestic water treatment systems. Even before 
the occupation of Crimea, it was established that 
each ship of the Black Sea Fleet in the main 

base, Sevastopol Bay, discharges 2.5 to 6 m3 of 
bilge and ballast water and oil products into the 
sea per day (OECD, 2022). To this must be 
added pollution from half-submerged and 
rusting warships. 

In the Armed Forces of Ukraine, 
environmental protection is limited to the 
disposal of ammunition (235.29 thousand 
tonnes of ammunition were disposed of between 
2014 and 2020) and liquid rocket fuel (16.7 
thousand tonnes of melange), but the melange 
disposal programme was completed in 2014 
(Figure 2) (Obnyavko, 2015). 

 

 

Fig. 2. Dynamics of liquid rocket fuel utilisation in 2014-2020. 

Source: based on State Statistics Service of Ukraine (2022). 
 
In 2011-2013, the utilisation of 

ammunition was 240.5 per cent, 272.4 per cent, 
and 264.9 per cent, respectively, compared to 
1999. These dynamics contributed to the 
creation of an ammunition shortage with the 
outbreak of hostilities in the eastern part of the 
country, and since 2014, ammunition disposal 
has declined sharply. 

Currently, Ukraine has some work on 
environmental policy within the Armed Forces 
of Ukraine (AFU) and the defence industry. For 
example, the Centre for Military Ecology of the 
Ministry of Defence of Ukraine has been 
operating since 2001. One of the main tasks of 
this Centre in the current environment is to 
support and implement the Programme for the 

Rehabilitation of Territories Contaminated by 
Military Activities. 

The Annual National Programme under 
the auspices of the NATO-Ukraine Commission 
for 2021 was approved by the Decree of the 
President of Ukraine No. 189/2021 of 11 May 
2021. The Programme is harmonised with the 
main strategic documents of Ukraine, in 
particular the Law of Ukraine "On National 
Security of Ukraine", the National Security 
Strategy of Ukraine, the Strategic Defence 
Bulletin of Ukraine, the Programme of 
Activities of the Cabinet of Ministers of 
Ukraine, and the Sustainable Development 
Goals of Ukraine for the period up to 2030 
(Mandryk et al., 2017). 
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Implementation of the Programme will be 
an effective response to the challenges faced by 
Ukraine in the context of changes in the global 
security environment and will bring it closer to 
compliance with the basic principles laid down 
in the North Atlantic Treaty of 1949, in 
particular economic standards. The programme 
focuses on the state's efforts to ensure the 
health, safety and well-being of its citizens as a 
key national security issue. When developing 
the environmentalisation of their armed forces 
and other military organisations, Ukraine should 
draw on the experience of developed countries, 
in particular the United States, as the world's 
leading military-industrial complex, which pays 
great attention to environmentalisation. 

According to US experts, environmental 
safety documents prepared by military experts 
are also important for planning the production 
activities of industrial enterprises that fulfil 
orders from the Ministry of Defence, as they are 
taken into account when allocating financial 
resources at each stage of the programme. 
According to the DRI documents, the 
implementation of the environmental safety 
concept in the area of responsibility of the 
Ministry of Defence is entrusted to the Deputy 
Minister for Acquisition of Arms, Technologies 
and Logistics, who manages all programmes for 
the creation of advanced weapons systems, 
development of new technologies, and supports 
cooperation with industry. The Office of this 
Deputy Minister is the key body of the Ministry 
of Defence that implements measures to reform 
the system of acquisition of weapons and 
military equipment in accordance with the 
concept of WME and ensure environmental 
safety throughout the entire life cycle of 
weapons and military equipment (State 
Emergency Situations Service of Ukraine. 
(2019). 

The governments of NATO and European 
Union (EU) countries, together with the 
management of industrial companies, came to 
the conclusion that it was necessary to create an 
environmental control system based on common 
approaches and practical standards of the EU 
and NATO. Such a measure would take into 
account the peculiarities and specifics of each 
country's national legislation on environmental 
protection and restoration and ensure its 
effectiveness. 

On the initiative of the NATO Committee 
on the Challenges of Modern Society (CCMS), 
which was agreed with the governments of the 
USA, UK and EU countries, NATO created a 
joint system for organising and implementing 
environmental control measures, of which the 
Environmental Management System (EMS) – 
environmental safety management of the armed 
(Marler, 2013). Environmental training for 
armed forces personnel, based on the so-called 
"green approach" adopted by NATO and EU 
countries, is carried out within the framework of 
the NATO-wide concept of "Sustainable 
Environmental Development", which is equally 
applicable to both civilian and military activities 
(Hakim et al., 2022). 

One of the NATO bodies that synthesises 
environmental assessments in areas where 
troops are deployed is the NATO 
Environmental Protection Working Group 
(EPWG). This group was established by the 
Joint Services Department of the NATO 
Military Standards Agency to develop common 
approaches, procedures and practices in the field 
of the environment, which should become an 
integral part of the activities of NATO forces in 
the performance of their direct peacetime tasks. 

The EPWG's functions include the 
following key activities: 

– monitoring compliance with the adopted 
standards and their improvement; 

– organising training for personnel 
assigned to implement environmental 
programmes and providing them with support in 
terms of professional development; 

– monitoring of environmental protection 
measures in the course of the troops' daily 
activities; 

– verification of the effectiveness of the 
EMS system elements at each military facility 
(garrisons, infrastructure) in terms of 
environmental control and environmental safety. 

In addition, the EPWG deals with issues 
of environmental security in the context of non-
traditional threats and environmental stresses, 
which involve strengthening the cooperation of 
NATO and the EU in joint actions aimed at 
countering global environmental threats (Austin 
et al., 2000). Thus, the strategic goals for the 
development of environmentalisation in the 
Armed Forces of Ukraine are presented in Table 
2. 
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Table 2. Assessment of the economic potential of greening the armed forces in the context of 
strategic development goals.

Strategic goals of of the Armed 
Forces of Ukraine 

Areas and measures of greening 

Reducing the negative impact of 
the activities of the Armed Forces 

of Ukraine 

Implementation of the necessary protective measures against environmentally 
hazardous waste from production, reduction of noise levels near airfields, wave 
pollution, excessive heat, electromagnetic radiation from military exercises at 
training grounds, firing ranges, training centres, military camps, etc. Reducing 
the number of military personnel in contact with sources of noise, wave 
pollution, supernatural heat, electromagnetic radiation, military training ranges 
and shooting ranges. Equipping firing ranges with bullet traps for the disposal 
of used ammunition.Equipping premises near airfields with noise insulation. 

Implementation of resource-
saving technologies in the 

activities  

Saving fuel and reducing emissions from warships and vehicles by adjusting 
engines, introducing smooth driving techniques, and improving maintenance. 

Environmental monitoring of 
environmental impact 

Establishment of special environmental protection services directly at military 
facilities. Developing a mechanism of responsibility of military leadership for 
environmental damage. Developing a system of financial incentives for the 
implementation of greening. Involvement of public authorities and civil society 
organisations in maintaining environmental balance in the locations of military 
facilities. Development and implementation of environmentally friendly plans 
for military exercises. 

 
It should be noted that comprehensive 

greening of the MIC is possible only if all actors 
of the complex are simultaneously involved in 
this process. The timely transition of the Armed 
Forces and the defence industry to the principles 
of sustainable development is the key to the 
successful integration of the MIC into the 
national sustainability system. The issue of 
ecology and the introduction of green 
technologies is very relevant for Ukraine. As a 

result of the economic crisis and the military 
conflict in the eastern part of the country, the 
activity of polluting sources (enterprises, 
including defence companies, military units, 
etc.) in Ukraine has generally decreased, and in 
2021, emissions of pollutants from stationary 
sources decreased by 9.0% compared to 2020, 
to almost 2.2 million tonnes (Fig. 3) (State 
Statistics Service of Ukraine, 2022). 

 
 

 

Fig. 3. Dynamics of pollutant emissions from stationary sources in Ukraine in 2011-2021. 

Source: based on Service of Statistics of Ukraine (2022). 
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In 2021, Ukraine generated 462.4 million 
tonnes of waste (including from the defence 

industry), which is 4.7% more than in 2020 
(Fig. 4). 

 

 

Fig. 4. Dynamics of waste generation in Ukraine in 2011-2021. 

Source: based on State Statistics Service of Ukraine (2022). 
 
Environmental protection costs are 

constantly growing (Fig. 5), although in 2021, 
enterprises, organisations and institutions spent 
UAH 41.3 billion (excluding VAT) on 
environmental protection compared to UAH 

43.7 billion in 2020. Of the total environmental 
expenditures in 2021, 68% were current 
expenditures and 32% were capital investments 
(Service of Statistics of Ukraine, 2022). 

 
 

 

Fig. 5. Dynamics of costs for environmental protection in Ukraine (million hryvnias, in 
actual prices). 

Source: developed by the authors based on Statistical Service of Ukraine (2022). 
 

422,5
443,8 446,7 445,3

355

312,3
292,9

366,1 352,3

441,5
462,4

0

50

100

150

200

250

300

350

400

450

500

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

M
il

lio
n 

to
ns

Volumes of waste generation of I-IV hazard class

2586,7

5975,7 6224,3 6015,7
7959,9 7675,6

13390,5
11025,5 10074,3

16255,7

13239,6

10116,8
11720

13512,4 13966,2 13966,2

16915,5
19098,2

20466,2

24318

27480,2 28092,6

0

5000

10000

15000

20000

25000

30000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

M
ill

io
n 

U
A

H

Capital Investments Current investments



Economic
 

Envi
at defence
have a 
environme
advisable 
implement
NATO m
Group on
AC/313, o

Fig

Sourc
 
 

Introdu
effic

productio

Increase
of milita

int
requirem

the envir

Re
environm

from
defe

o

Improvin
in th

cs Ecology 

ironmental 
 enterprises

special 
ental mana

to stud
ting green

member sta
n Acquisiti
operates. T

g. 6. Directi

ce: based on

uction of the m
cient means o
on and techno

e in the produ
ary products, t
to account the
ments for ensu
ronmental saf

the state

egulation of 
mental protec

m the impact of
ence industry 
operations

ng regulatory 
he defence sec

Socium      

issues are 
s. Most ent
service 

agement. T
dy the e
ning, in 
ates, wher
ion Practic
This group 

ions of gree

 Saha et al. (

•Deve
envir
for a

most 
f 
logies

•Resu
wea
proc
eros
mea
train
facil

uction 
taking 
 
uring 
fety of 

•Ensur
enterp
defen

•
•Deve
envir

tion 
f 

•Dev
the

•Imp
of t

policy 
tor

                  

not a prio
terprises do
or unit 

Therefore, i
experience 
particular,

re the NA
ces, known

is one of

ening the d
deve

(2022). 

elopment an
ronmental pro

all component

umption of m
apons and mi
cesses of pol
sion processe
asures to pres
ning centres, e
lities are locat

re comprehen
prises; introdu

nce industry on

lopment of
onmental poli

veloping defe
ir implementa
plementation 
the MIC.

                  

109 

ority 
o not 

for 
it is 

of 
 in 

ATO 
n as 
f the 

lead
that
Con
(CN
stru
of a
for 
the 
are 

 

efense-indu
elopment g

d implement
otection techn
s of the defen

military produc
ilitary equipm
llution of lan
s caused by
erve and enh
enterprises, an
ted.

nsive environm
uce environm
n ecosystems.

regional and
icy at the loca

ence industry d
ation;
of adapted me

                  

ding analyt
t directly 
nference of
NAD), whic
ucture of th
acquiring w
the joint a
developme
shown in F

ustrial com
goals. 

tation of inn
nologies; dev

nce industry to

ction and deve
ment. Strength
nd, atmospher

the defence
ance biodiver
nd other areas

mental monito
mental modell
.

d military en
ations of defen

development p

echanisms for

                  

tical worki
supports t

f National A
ch is the hi
he bloc and
weapons an
rmed force

ent of Ukra
Figure 6.   

mplex in the

novative kno
velopment of
o reduce enviro

elopment of n
hening contro
re, water reso

industry; im
rsity at trainin
s where defen

oring of defen
ling of the im

nvironmental
nce industry un

programmes a

r environment

      Vol. 7 N

ing bodies 
the activiti
Armaments
ghest autho
 manages t

nd military 
es. Strategic
ine's defenc

e context of

owledge-inten
recommendat
onmental risk

new types of
ol over the
ources, and

mplementing
ng grounds,
nce industry

nce industry
mpact of the

policy and
nits

and monitorin

al managemen

No.2 2023  

of NATO
ies of the
s Directors
ority in the
the process
equipment
c goals for
ce industry

 

f strategic 

nsive
tions

ks

g 

nt 

O 
e 
s 
e 
s 
t 
r 
y 



Economics Ecology Socium                                                                                    Vol. 7 No.2 2023  
 

110 
 

The main tasks of environmentally 
oriented development of the MIC include 
(Becker et al., 2022): 

– comprehensive surveys to assess the 
level of soil, air and water pollution in the 
area of influence of military complexes;  

– identify, develop and implement 
specific measures to eliminate and prevent the 
harmful effects of the activities of military 
formations and defence enterprises;  

– to develop and implement 
recommendations for eliminating factors 
harmful to the environment (use of advanced 
technologies for the disposal of ammunition, 
toxic substances, production of 
environmentally safe military equipment and 
weapons);  

– to introduce effective mechanisms of 
liability of defence enterprises for 
environmental damage and to help minimise 
harmful environmental impact. 

Implementation of the greening 
directions should significantly increase the 
level of greening of the defence industry, the 
competitiveness of defence enterprises and 
the products they produce, facilitate the 
country's access to international markets for 
weapons and military equipment, provide 
employment in Ukraine and the preconditions 
for poverty reduction, and intensify the 
greening policy of the economy as a whole. 

6. Conclusions.  

The greening of Ukraine's defence 
industry should be seen as a component of 
national and international environmental 
regulation, the implementation of which is 
possible only if countries develop a common 
worldview and determine a common vector 
for further environmentally friendly 
development.  

The analysis of economic and 
environmental problems existing in the 
activities of various components of the 
national industrial complex has shown that all 
these problems have an extremely 
unfavourable mechanical, chemical and 
biological impact on nature.  

The armed forces management system 
traditionally needs to pay more attention to the 
implementation of a strategy to reduce the threat 
to the environment from ammunition depots, 
bases, fuel and waste storage facilities in 
military camps, and to implement systemic 
programmes to raise environmental awareness 
among military personnel and to form an 
appropriate environmental culture. The 
environmental work of defence enterprises and 
other branches of the military industry should be 
carried out not only in the direction of 
preventive management of the risk of harmful 
environmental impact, but also in the direction 
of eliminating existing environmental problems. 

The realisation of the greening potential 
depends on targeted economic, legal, technical 
and environmental, organisational and 
educational activities. Thus, in order to protect 
the country's natural resource potential under 
the influence of the defence industry, it is 
necessary to develop a system of measures that 
ensure the protection and restoration of natural 
systems at a certain cost. Given the importance 
of the defence industry for Ukraine in the 
context of current external threats and armed 
conflicts in certain parts of the territory, it is 
necessary to develop a strategic vision of 
environmental security with the involvement of 
all relevant organisations. Developing a 
common view of the problem, taking into 
account the degree of responsibility and 
motivation for environmentally oriented 
management. 

It is beneficial to understand the complex 
greening of all components of the defence 
industry as a continuous and purposeful process 
of fundamental introduction of new 
technologies, technological, economic, 
organisational, information and other solutions 
that provide an intermediate opportunity to 
achieve the maximum possible balance of 
military, economic and environmental goals, 
ensure the protection of ecosystems and create 
conditions for their self-renewal, significantly 
increase the efficiency of the use of resources of 
all kinds and improve the quality of products 
and services. 

 
 



Economics Ecology Socium                                                                                    Vol. 7 No.2 2023  
 

111 

REFERENCES 
 

Adamczyk, J. (2014). Obszary i kryteria oceny społecznej odpowiedzialności przedsiębiorstw. 
Prace Naukowe Uniwersytetu Ekonomicznego we Wrocławiu. Społeczna odpowiedzialność 
organizacji – diagnoza i doskonalenie, 338. 

Ambec, S., Cohen, M. A., Elgie, S., & Lanoie, P. (2013). The Porter hypothesis at 20: Can 
environmental regulation enhance innovation and competitiveness? Review of Environmental 
Economics and Policy, 7(1), 2–22. https://doi.org/10.1093/reep/res016  

Austin, J., & Bruch, C. (2000). The Environmental Consequences of War: Legal, Economic, and 
Scientific Perspectives. Cambridge, New York: Cambridge University Press. 

Becker, T, B Eichengreen, Y Gorodnichenko, S Guriev, S Johnson, T Mylovanov, K Rogoff, and B 
Weder di Mauro (2022). A Blueprint for the Reconstruction of Ukraine. Centre for Economic 
Policy Research. London. 

Bochkova S., Bogovych R., Gonchar M., Muron M., Filipovova P., Skalskyi M., & Soroka M. 
(2020). Air pollution in Ukraine - a view from space. Copernicus atmospheric monitoring 
services 2017-2020. Prague-Kyiv.  

Bondar, Iu.A., & Lehinkova, N.I. (2021). Tооls of activation of innovative development of 
enterprises of Ukraine. Economy digitalization in a pandemic conditions: processes, 
strategies, technologies: International scientific conference, January 22-23, 2021. Kielce, 
Poland, 91-95 

Dwight, D. (2008). Eisenhower Military-Industrial Complex Speech. Public Papers of the 
Presidents. 1961. Avalon Project. 
https://avalon.law.yale.edu/20th_century/eisenhower001.asp 

Eryigit, N., & Özcüre, G. (2015). Eco-innovation as modern era strategy of companies in 
developing countries: Comparison between Turkey and the European Union. Procedia – 
Social and Behavioral Science, 195, 1216-1225. https://doi:10.1016/j.sbspro.2015.06.246 

EU4Environment. (2022). Towards green transformation of Ukraine: State of Play in 2021 
Monitoring progress based on the OECD green growth indicators” 
https://www.oecd.org/ukraine-hub/policy-responses 

Grechanik, R., Malovanyy, M., Korbut, M., Petrushka, K, Luchyt, L., Boyko, R., Synelnikov, S., & 
Bordun, I. (2023). Environmentally safe reclamation of solid waste landfills. Environmental 
problems, 8(1), 47-54. https://doi.org/10.23939/ep2023.01.047 

Hakim, S., & Makuch, K. (2022). Conflicts of Interest: The Environmental Costs of Modern War 
and Sanctions. Royal United Services Institute. London.  

Hutsaliuk, O., Storozhuk, O., Zhovnirchyk, Ya., Zaiarniuk, O., & Kartsyhin, D. (2020). Public 
administration and legal regulation effectiveness in the field of health care in the context of 
sustainable development. Revista Genero & Direito, 9 (2), 599-613. 

Jaffe, A. B., Peterson, S. R., Portney, P. R., & Stavins, R. N. (1995). Environmental Regulation and 
the Competitiveness of U.S. Manufacturing: What Does the Evidence Tell Us? Journal of 
Economic Literature, 33(1), 132–163.  

Koval, V., Kaminskyi, O., Brednyova, V., & Kosharska, L. (2022). Digital Ecosystem Model of 
Labour Resources Management in Economic Militarism. Revista Gestion de las Personas y 
Tecnologia,, 15(45), 21. https://doi.org/10.35588/gpt.v14i45.5902 

Machlis, G.E., & Hanson, Th. (2008). Warfare Ecology. BioScience, 58(8), 729–736. 
https://doi.org/10.1641/B580809 

Mandryk, O.M., Arkhypova, L.M., Pukish, A.V., Zelmanovych, A. and Yakovlyuk, Kh. (2017). 
Theoretical and methodological foundations of sustainable development of Geosystems. IOP 
Conference Series: Materials Science and Engineering, 200, 012018. 
https://doi.org/10.1088/1757-899X/200/1/012018 

Marler, T.E. (2013). Military ecology is more appropriate than warfare ecology. Environmental 
Conservation, 40 (3), 207-208.  



Economics Ecology Socium                                                                                    Vol. 7 No.2 2023  
 

112 
 

Ministry of Defence of Ukraine (2022). White Paper 2021: Defence Policy of the Armed Forces of 
Ukraine: Kyiv: Ministry of Defence of Ukraine. 

Obnyavko, T.S. (2015). Problems and prospects of greening the economy of the military-industrial 
complex of Ukraine in modern conditions. Promising problems of economics and 
management: Collection of scientific articles. BREEZE. Montreal, Canada, 467-473. 

OECD. (2022). Environmental impacts of the war in Ukraine and prospects for a green 
reconstruction Better policies for better lives. 9. https://www.oecd-ilibrary.org 

Orel, S., Durach, V., & Naumko, M. (2022). Environmental risk assessment of explosive residues 
toxicological impact on humans in the former combat area. Environmental problems, 7(1), 14-
17. https://doi.org/10.23939/ep2022.01.014. 

Quist, M.C., Fay, P.A., Guy, C.S., Knapp, A.K., Rubenstein, B.N. (2003). Military training effects 
on terrestrial and aquatic communities on a grassland military installation. Ecological 
Applications, 13, 432-442. https://dx.doi.org/10.6084/m9.figshare.c.3292988 

Redkva, O., Koval, V., Filipishyna, L., Vuychenko, M. (2022) Model of ensuring economic security 
in mechanical engineering. Access to science, business, innovation in digital economy, 3(3), 
264-277. https://doi.org/10.46656/access.2022.3.3(6) 

Saha, D., Bilek, P., Stubbe, R., Manuel von Mettenheim (2022). Economic reasons for a green 
reconstruction programme for Ukraine reforms. Berlin Economics. 
https://voxukraine.org/en/economic-reasons-for-a-green-reconstruction-programme-for-
ukraine/ 

State Emergency Situations Service of Ukraine. (2019). National Report on the State of 
Technogenic and Natural Safety in Ukraine. 
https://www.dsns.gov.ua/files/prognoz/report/2018/AO_2018.pdf. 

State Statistics Service of Ukraine (2022). http://www.ukrstat.gov.ua/. 
Tomasz, Koźluk and Vera, Zipperer (2015). Environmental policies and productivity growth - a 

critical review of empirical findings. OECD Journal: Economic Studies, 155 – 185. 
WHO. (2015). Economic cost of the health impact of air pollution in Europe Clean air, health and 

wealth. https://www.euro.who.int 
Williams, M., Reddy, G., Quinn, M., & Johnson, M. (2015). Wildlife Toxicity Assessments for 

Chemicals of Military Concern. Elsevier Inc. UK. https://doi.org/10.1016/C2013-0-13473-3 
 


