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INNOVATION IN HEALTHCARE MANAGEMENT: DRUG DECRIMINALIZATION FOR REDUCING
THE HEALTH DAMAGE FROM CRIME

Abstract. The article focuses on the positive impact of drug legalization on reducing crime and violence's impact
on health. The authors considered the potential of an innovative approach to crime prevention and health care
improvement. Criminalization may reduce drug harm, but the current criminal-justice approach to drugs is not working
enough. Drug use is still widespread, public. The personal harms are significantly large. There are a lot of short- and
long-term health effects from crime and violence. The World Health Organization affirms that rates of drug use are
unrelated to how effectively drug laws are enforced. Thus, it is actually to find new possibilities and develop new
methods to reduce crime level and its negative influence. Drug decriminalization is one of such important issues. This
article aims to investigate drug decriminalization for reducing the health damage from crime in the context of innovation
in healthcare management. There is a comparative analysis of some drug legalization policies: decriminalization of
the use and possession of all illicit drugs (with the control of their legal supply) or legalization of the use and supply of
cannabis etc. The dynamic analysis of data for different types of crime, such as unlawful acts involving controlled
drugs or precursors, intentional homicide, assault, kidnapping, sexual assault, and other violent crime both in two
groups of countries — with criminal-justice and innovation health care (including drug decriminalization) approaches
were taken. Portugal, Switzerland, Netherlands, Czechia are among the countries of the second group, which have
decriminalized drug use and possession for personal use and have invested in harm reduction programs. The
research consists of data for 25 European countries for 2008-2018 (the time limit of 2018 is determined by available
statistics of the statistical service of the European Union, World Health Organization, UN Office on Drugs & Crime
Databases, efc.). Based on the correlation and regression analysis, it is substantiated that drug decriminalization is
an important factor in reducing the health damage from crime.

Keywords: crime effects on health, criminal-justice approach, crime reducing, drug decriminalization, drug
legalization, healthcare approach, healthcare management, health damage from crime, innovation approach,
violence.

Introduction. Drug use is widespread worldwide, and its level is higher in developed countries than
in developing ones. In many cases, drugs use is associated with certain illegal actions causing health
harm or death. The analysis reveals that drug use is snowballing around the world. In 2018 it was 269
million drug users, or 5.3% of the world's population aged 15-64, compared to the previously estimated
210 million users or 4.8% of the population (World Drug Report, 2020). Conditions of socio-economic and
political instability observed in many countries aggravate this situation.

The economic crisis may initially lead to crime growth, but this trend is changing over time (Kaya and
Lumpkin-Sowers, 2020). Some violent acts can be caused by illness or mental health problems, but most
of them are caused by the intentional actions of criminals through stereotypes, aggressive behavior, and
misunderstandings (Mujtaba et al., 2020). When the effects of drug abuse were observed, it was shown
that most persons under observation were tormented from emotional imbalance (Akhter and
Humna, 2019).
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The shadow economy influences crime too. And the terminology connected with the shadow economy
began to be used more often after the WHO's Recommendations on the Decriminalization of lllicit Drugs
(Zolkover and Terziev, 2020).

Many scholars and lawyers argue that the traditional criminal-justice approach to drugs is not working
enough. The number of offenses connected with drugs and other violent offenses is still high. Harms are
significantly large both for individuals and public health in general. Thus, drug decriminalization is seen as
an innovative approach to reducing the health damage from crime.

Despite important scientific advances in this field, the influence of drug decriminalization on the
dynamic of crime offenses causing health damage or death is not covered enough and requires empirical
confirmation. The purpose of the article is to investigate drug decriminalization for reducing the health
damage from crime in the context of innovation in healthcare management.

Literature Review. Many scholars have studied some aspects of drug decriminalization in different
countries. Schmoke (1990) concluded that drug criminals only understand money. The author saw that
putting them out of business was to take away their profits. Thus, drugs should be a public health
responsibility, and decriminalization should be such a means. Rosse et al. (1991) studied an issue of
support for legalizing drugs. They interviewed HR managers of one hundred and twenty-seven firms about
perceptions of legalization consequences and analyzed received responses. Van Het Loo et al. (2002)
analyzed using drugs in Portugal, its decriminalization, and possession for the use of drugs. The authors
paid attention to how the law would be implemented because the law only set a framework for those
communities that wished to undertake such activities.

Kreit (2010) reviewed modern law on drugs from abroad, made a brief overview of the influence of the
war on drugs on national and local budgets, and some propositions for reforms. Also, the author focused
on Portugal's drug decriminalization law and considered how this system compares to the model of the
US criminal court on drugs. Anderson (2012) explored a problem of drug abuse and governments’ policies
to combat addiction and illicit drug use, including both strict Swedish adherence to rules and Portuguese
total decriminalization. The author examined how such methods influence illegal drug use in Germany,
Netherlands, and Portugal. He compared different policies, treatment programs, etc., and identified which
one had the most significant effect on drug usage.

Virani et al. (2019) described drug decriminalization as a matter of justice and equity, not just health.
The author emphasized that the central cause for drug law reform was not its relevance to health or the
present public health catastrophe. It was a matter of correcting social injustice.

Hammond et al. (2020) investigated the support for drug legalization by different sociodemographic
and political groups and among drug users. The authors' results demonstrated that support for drug
legalization depends on the «drug user» definition and the drug type. Scheim et al. (2020) reviewed
indicators and results of studies assessing the impact of decriminalization of drugs or legal regulation on
the availability, use of drugs, or related social or health harm worldwide. They concluded that legal reform
was not mostly associated with dynamics in use. Indicators in the assessment of drug law reform mean a
necessity of improving alignment with relevant social and health outcomes.

Methodology and research methods. The correlation and regression analysis based on data for 25
European countries during 2008-2018 was employed to prove the hypothesis about the influence of drug
decriminalization on reducing the health damage from crime offenses (time limit in 2018 is determined by
available statistics of the statistical service of the European Union, World Health Organization, UN Office
on Drugs & Crime Databases, etc. The program STATA was used for calculations.

The distributed nature of the investigated indicators (unlawful acts connected with precursors or
controlled drugs) was evaluated based on Shapiro — Wilk test (Shapiro and Wilk, 1965). In turn, Pearson's
or Spearman's method of correlation calculating was chosen (Pearson, 1896; Spearman, 1904). The
relationship's nature and strength (unlawful acts involving controlled drugs or precursors and crime
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offenses causing health damage) were determined due to the correlation analysis. The duration of the
time lag was revealed, after which this dependence was the most significant. The linear regression models
were built to determine the impact of drug decriminalization on the dynamic of crime offenses causing
health damage or death on the example of Croatia, where there was a transition to the model of drug
decriminalization during the study period (2013).

Results. The EU Drugs Strategy emphasizes that the drug problem is national and international and
needs to be solved globally. And it should be mentioned that one of the important objectives of the strategy
is to help reduce drug demand, drug addiction, and drug-related risks and harms to health and the social
sphere (EU Drugs Strategy). Generally, the European Union's position is to provide and apply alternatives
instead of coercive sanctions for offenders of drugs using according to members' legal frameworks. Key
ones include treatment, aftercare, social reintegration, recovery, rehabilitation, and education. Thus, we
see the EU target of drug decriminalization. Of course, the use and possession of illicit drugs are
criminalized in most countries. However, the criminal-justice approach does not work enough in drug
fights. Drug use is still widespread, public and personal harms are significantly large. There are a lot of
short- and long-term health effects from crime and violence. Besides it, the World Health Organization
affims that rates of drug use are unrelated to how effectively drug laws are enforced (Degenhardt et al.,
2008; Data Logic Action, 2018).

Evidence overviews regarding the effects of drugs criminalization have reported the following key
findings: 1) the drug use level is not directly connected with the severity of the fight against drug use in the
country; 2) drugs criminalization increases the health risks; 3) criminalization of drug use causes a social
risk; 4) punitive policies in this sphere bring a disproportionate influence on vulnerable communities and
increasing risks for the public health (Evidence Overviews). Therefore, a growing number of countries
have recognized that criminalizing drug possession for personal use breaches human rights standards
and the population's health, and a more innovative approach is needed. They have introduced some form
of decriminalization, and governments have rejected the criminalizing possession of small drug quantities
for personal use both in practice and by law (UN, 2016). A concept of «decriminalization» refers to the
criminal liability removal for drug-related activities (Drug Decriminalization Across the World). It has mainly
been used to store drugs for personal use, grow cannabis for personal use, and distribute planned drugs
with no financial benefits. Some threshold quantities are set to determine whether the person has a
planned or controlled substance for personal use. When limit values are mandatory, the law is strictly
adhered to. Some jurisdictions don't have limits but prefer to use «small» or «reasonable» values, and
decisions about whether the activities are intended for personal use or not are based on other reasons
(Talkingdrugs, n.d.). Some countries replace criminal penalties with civilian ones, while others don't apply
penalties. Moreover, it is essential to distinguish a concept of «decriminalization» from concepts of
«legalization» and «legal regulation» in the context of our research. So, legalization means transitioning
drug-related behavior (trafficking, possession, use, production, cultivation, etc.) to legal activity. Legal
regulations mean the model according to which the sale, transportation, production, and cultivation of
certain drugs are regulated by the legal regime of the regulation (availability, use, marketing, transit,
production, packaging, price, efficiency) and enforced by state agencies (Talkingdrugs, n.d.).

Of course, the harm and dependency on drug use would not disappear with drug decriminalization.
But this approach focuses on treatment, harm reduction and prevention, rather than prosecution and
stigma. Some proposals of such a health-based approach include the following: 1) decriminalize using
and storing all illicit drugs (illegal supply); 2) legalize cannabis supply and use; 3) boost harm reduction,
drug treatment and education services (Drug Foundation, n.d.).

The main idea is to abandon a criminal justice approach favoring health protection and harm
minimization from using drugs. To sum up, these propositions decrease social and personal harm. Their
outcomes will outweigh the extra costs of prevention, harm reduction, education, and treatment.
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Decriminalization will benefit society by $ 34-83 million a year, mostly by reducing the cost of criminal
justice ($ 27-46 million a year). There would be extra health costs too. But investment in harm reduction,
drug prevention, treatment, and education could deliver significant benefits (Data Logic Action, 2018).
Furthermore, the healthcare approach promotes sustainable well-being by minimizing risks to health and
the economy (Us et al., 2020).

However, scientists reveal the issues related to the introduction of investment influence on healthcare.
The integrated and systematic practice of socially responsible healthcare business support or healthcare
public-private partnerships could be transformed into profitable investment projects (Yelnikova and
Kwilinski, 2020). So, drug decriminalization is an alternative policy option, according to which possession
of small quantities of illegal drugs is not a criminal offense, but only in the case of personal use (Eastwood
et al., 2016). This study agrees with these authors calling decriminalization the new misleading version.
Because in certain countries, legalization policies have been since the 1970s, and other countries have
never criminalized drug storage and use. It should be stated that there are two models of drug
decriminalization:

1) de jure decriminalization that provides the consolidation of the legal framework in law through the
statute or decision of the constitutional court);

2) de facto decriminalization when the chosen activity is still a criminal offense under the law, but it
isn't enforced (mostly achieved due to the official instructions from the police or the prosecutor's office)
(Talkingdrugs, n.d.).

Thus, cross-country analysis of drug decriminalization is presented in Table 1.

Table 1. Drug decriminalization: a cross-country analysis
Country Model /
(decriminaliz  Legal
ation date) framework
1 2 3 4 5 6
Drug confiscation, criminal

Decriminalized Thresholds Decision

activities maker Sanctions

e e o e pace Snilon. sy n
spaces smoking cannabis is an
(2018) use) plants offense
Argentina Any drug possession Judiciary, Drug confiscation, voluntary
(3009) De jure  (personal use), cannabis ~ No thresholds  prosecutio referral to education course,
cultivation n fine
Armenia . Any drug possession and No‘thres‘holds‘ ‘ Drug conflscatloq, voluntary
De jure . (No financial gain,  Police  referral to education course,
(2008) social supply . . 4 )
small’ quantity) fine

Drug treatment or counseling

Cannabis possession  Cannabis (herbal) program for minors. In public

Belize (2017)  De jure Police : e
(personal use) 10g spaces smoking cannabis is an
offense
Coca possession
(personal use), cultivation . .
Bolivia (2009)  De jure of coca in ‘authorized C(;C?S(COCG leaf) Police No sanction for private and
, . -15 pounds personal use
zones', any drug social
supply
Public consumption — fine,
Any drug possession, treatment, rehabilitation
Chile (2005) De jure cannabis cultivation (private ~ No thresholds ~ Judiciary ~ programs, mandatory civil
personal use) service, suspension of the
drivers’ license
40 Marketing and Management of Innovations, 2022, Issue 1
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Continued Table 1
1 2 3 4 5 6
. Any drug possession Herbal cannabis 20g, - . .
Colombia Dejure  cannabis cultivation’ plants upto 20,  Judiciary, Public consumption attracts
(1994) cocaine 1g, resin 5g, prosecution penalties

(private personal use)
Any drug possession,

Co(?ggi;)ica Dejure  cannabis cultivation
(personal use)
Croatia (2013) De jure A”{pﬂ;%ﬁgfﬁg"’”
Czech Any drug possession,
Republic Dejure  cannabis cultivation
(1990) (personal use)
Estonia (2002) De jure A”fpdgfs%ﬁgfi:?'o”
Germany . Any drug possession
(1992) De jure (personal use)
Any drug possession,
Italy (1990) Dejure  cannabis cultivation,
and social supply
Jamaica Possession of
De jure
(2015) cannabis
Mexico (2009) Dejure MY drug possession,
cannabis cultivation
Netherlands De facto
(1976) cannabis cultivation
Paraguay . .
(1988) De jure Possession of any drug
Peru (1991)  De jure
Any drug possession
Poland (2013) De jure (personal use, no big

social harm, small
quantity)

Marketing and Management of Innovations, 2022, Issue 1

methaqualone 2g

No thresholds

No thresholds

Cannabis (herbal)
10g, heroin 1.5g,
cocaine 1g,
methamphetamine
1.59, MDMA /
ecstasy tablets 4 /
powder 1.29

Expert opinion
(a single dose is 10
times)

Cocaine 1-3g, herbal

cannabis 6-15g,
MDMA / ecstasy 59

No thresholds

Herbal cannabis

cannabis, cultivation of 56.7g, plants up to 5

for household
Cannabis 5g,

cocaine 0.5g, heroin

50mg, opium 2g,

MDMA / ecstasy

powder 40mg or
tablet 200mg

Any drug possession, Cannabis 5g/ plants

5, other drugs 0.5g

Heroin 2g, cocaine
2g, cannabis 10g

Cannabis 8g,

Possession of any drug cocaine 2-5g, opium

1g, MDMA 0.25g

No thresholds

Judiciary, Drug confiscation, voluntary
prosecution referral (mandatory for minors)

' Drug confiscation, fines,
Prosecution

mandatory treatment
Police Drug confiscation, fine
Drug confiscation, fine,
Police administrative detenthn,
voluntary referral (social
service)
Police,

© No sanctions for personal use
prosecution P

Drug confiscation, suspension

Police  of driver license, fine, warning,
voluntary referral (treatment)
No sanction (for Rastafarian
Police fa|lth and medical purposes),
fine, referral to education
course
Judicia Administrative penalty,
olicery’ voluntary referral to treatment
roF)s,ecut}on (mandatory in case of 3rd
P one)
Police No sanctions
Administrative penalty,
Judiciary  treatment (compulsory) for
dependent persons
Police No sanction

Fine, administrative penalty,
Prosecution voluntary referral (treatment,
education course)
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Continued Table 1

1 2 3 4 5

6

Herbal cannabis 25g,
oil 2.5g, resin 5g,

Portugal . Possession of any drug .
De jure MDMA / ecstasy 19,  Police
(2001) for personal use THC 5, cocaine 29
heroin 1g
. . Herbal cannabis 6g,
Russian Any drug possession :
. . . resin 2g, MDMA / .
Federation  De jure (the approach is . Police
S ecstasy 0.3g, heroin
(2004) limited) 0.5
. Cannabis possession .
South Africa . . T Police,
(2018) Dejure  cannabis cultivation No thresholds prosecution
(personal use)
Herbal cannabis
. 100g, MDMA /
. . Any drug possession, ’ .
Spain (1983) De jure cannabis cultivation, epstasy 2.4q, . Police
cocaine 7.5g, heroin
39
Any drug possession  Cannabis (herbal)
Switzerland  De facto (personal use), 10g Police
(2013) De jure  cannabis cultivation,  No thresholds for
any drug social supply  other substances
Any drug possession,
Uruguay De jure  cannabis cultivation No thresholds Judiciary
(personal use)
Virgin Islands .
(US territory) De jure Possession of cannabis Cannatgs (herbal) Police
0z
(2013)
Some Possession of Cannabis (herbal 50-
Australian De jure cannabis, cultivation of 100g, ail 1g, resin Police
states (1987- ! cannabis 10-20g), 1 or 2 (non-
1996) hydroponic) plants
Some US Possession of Cannabis 10z /
. cannabis, cultivation of  plants 6 (personal )
states De jure Police

cannabis, social supply use), transfer 10z (no

(2012-2020) of cannabis remuneration)

Drug confiscation,
proceedings suspension,
fines, seizure of driving

license, passport, voluntary
referral to treatment or harm

reduction services

Fine, administrative detention,

proceedings suspension,

voluntary referral to treatment

No sanction

Administrative fine, seizure of

documents, treatment, or
rehabilitation for minors

Confiscation of substance,
fine, confiscation of driver
license, referral (education
course - minors, harm
reduction services)

No sanction
Confiscation of drug, fine,

drug awareness program
(minors)

Confiscation of the drug, fine

Drug confiscation, fine

Sources: developed by the author based on (TalkingDrugs, n.d.; CityWide, n.d.).

Besides it, the nexus between drugs and violence is a complex issue with multiple facets. Both the
economic-compulsive and psychopharmacological models refer to the impact of drug use on the behavior
of people who use drugs in terms of their propensity to engage in violence or other criminal activity (World
Drug Report, 2020). A sample of 25 European countries for 2008-2018 was performed to realize this
research. The time limit is 2018 is determined by available statistics on the EU Statistical Office and United
Nations Office on Drugs and Crime data for all studied indicators: unlawful acts involving controlled drugs
or precursors, intentional homicide, assault, kidnapping, sexual assault, sexual violence, and rape. There
are countries of two groups - with criminal-justice and innovation health care (including drug
decriminalization) approaches. The examination of drug decriminalization's impact on reducing the health
damage from crime offenses was conducted on the dynamics of the above indicators.
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Data on unlawful acts connected with precursors or controlled drugs in selected countries are given in
Table 2.

Table 2. Unlawful acts connected with precursors or controlled drugs (per hundred thousand
inhabitants)
Countries 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Belgium 139,25 139,12 136,07 125,67 102,16 102,31 493,09 468,59 491,17510,74 509,82
Bulgaria 38,00 49,04 50,73 38,80 40,40 41,90 44,70 55,68 66,23 70,25 78,52
Czechia 27,19 29,22 28,77 34,66 36,30 48,66 53,24 52,66 52,75 52,93 51,51
Germany 291,85 287,60 282,39 294,77 29522 314,85 342,63 348,05 368,23400,60 423,54
Estonia 573,13 317,50 223,28 287,36 348,32 351,32 307,95 378,90 429,58441,46 341,51
Ireland 523,93 483,75 435,06 384,43 357,45 333,82 342,03 311,12 324,10340,48 368,54
Greece 109,97 113,93 93,99 87,98 91,50 95,18 99,34 99,35 102,80118,82 125,95
Spain 31,89 31,02 30,96 32,61 30,99 30,59 28,83 25,98 26,80 27,85 30,29
France 9,57 9,33 9,08 9,12 9,04 9,84 10,46 11,25 336,40344,93 345,07
Croatia 182,79 163,88 180,90 181,056 170,60 62,95 63,74 67,26 67,72 67,72 55,39
Cyprus 100,34 88,59 103,89 111,46 119,49 115,03 125,87 109,80 103,26109,97 132,14
Lithuania 57,18 68,75 70,47 73,90 100,08 79,21 87,89 86,40 79,21 92,07 114,64
Malta 4414 4551 43,72 42,89 48,62 49,36 44,71 35,71 48,18 67,35 73,16
Netherlands 115,05 112,70 100,84 95,37 96,50 95,86 90,28 81,80 74,65 70,05 73,05
Austria 23,83 25,18 25,95 27,70 23,67 322,19 342,83 385,72 416,97485,70 465,23
Portugal 35,33 40,40 43,08 39,86 4399 44,34 4556 51,07 55,56 62,86 63,55
Romania 17,55 15,79 17,95 16,14 1429 12,28 12,07 21,28 20,26 25,24 36,84
Slovenia 71,33 103,13 85,79 73,41 85,62 83,15 80,64 84,20 69,62 78,61 73,06
Finland 292,08 347,78 368,57 379,40 37217 417,49 399,56 428,25 457,80505,61 529,21
Switzerland 626,72 1113,26 114532 1158,95 1167,39 1210,20994,961045,54999,96951,05 899,42

aE(ri]%/l\%]lis 5472 6036 5830 5599 5277 5171 4921 4507 4355 4538 50,59
Scotland 198,90 18979 136,05 12658 102,35 668,07 688,34 660,41 605,01596 43 638,49
leggr?g” 3420 3533 4124 4454 50,14 24340 269,42 201,46 295,74334,61 363,97

Montenegro 74,73 64,49 49,60 50,98 30,15 27,70 28,80 29,58 33,11 37,12 39,53
Serbia 8213 74,98 76,27 68,14 66,15 78,65 86,99 80,20 99,20 119,41 145,90

Sources: developed by the author.

It should be noted that Czechia, Germany, Estonia, Spain, Croatia, Netherlands, Portugal, and
Switzerland are the countries with drug decriminalization policies. However, there are only two countries
among the above where the transition to the new model took place during the study period (2008-2018).
They are Croatia (2013) and Switzerland (2013). Other countries have moved to drug decriminalization
before 2008.

Figure 1 demonstrates the dynamics of several unlawful acts connected with precursors or controlled
drugs during 2008-2018.

The highest values of unlawful acts involving controlled drugs or precursors indicator are in
Switzerland, Scotland, Finland, Ireland, Germany, etc. The lowest ones are in Spain, Czechia, Croatia,
Portugal, etc. Special attention should be paid to Croatia and Switzerland, where a declining trend has
lasted since 2013.
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Switzerland
—— England and Wales

Figure 1. The dynamic analysis of unlawful acts connected with precursors or controlled drugs in

2008-2018
Sources: developed by the author.

It was a time of policy transition to drug decriminalization. Intentional homicide data in selected

countries are presented in Table 3.

Table 3. Intentional homicides indicator (per hundred thousand inhabitants)
Countries 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1 2 3 4 5 6 7 8 9 10 1 12

Belgium 191 176 174 195 185 183 18 206 154 173 15
Bulgaria 229 201 199 174 192 150 155 175 1,10 1,34 130
Czechia 109 101 100 079 09 08 077 084 062 038 052
Germany 080 08 08 08 077 077 08 08 091 089 076
Estonia 628 524 525 4890 475 394 312 380 251 220 190
Ireland 114 117 121 092 143 111 145 064 074 08 087
Greece 129 136 158 165 149 128 09 079 075 072 088
Spain 089 089 08 08 078 065 069 065 063 066 062
France 152 125 128 135 125 122 1,16 155 133 122 1,16
Croatia 165 114 144 114 119 108 08 08 105 111 058
Cyprus 116 238 08 09 220 127 147 142 130 08 1,62
Lithuania 890 754 633 619 603 579 527 575 492 397 345
Malta 147 097 097 072 239 142 141 093 111 19 12
Netherlands 091 093 093 093 093 08 08 071 064 092 069
Austria 070 061 073 09 105 075 051 049 05 070 083
Portugal 117 123 147 108 116 137 08 09 064 074 079
Romania 228 194 18 15 18 168 149 146 125 130 137
Slovenia 055 064 054 08 068 05 08 097 048 092 048
Finland 251 225 222 205 163 164 161 150 135 124 163
Switzerland 071 086 068 058 057 071 050 069 054 053 059
Englandand 447 408 144 094 097 092 08 095 116 120 114
Wales ! ! ! ! ! ! ! ! ! ! !
Scotland 183 161 191 176 119 115 116 110 115 1,09 1,10
Northem Ireland 1,36 162 128 127 115 109 093 130 097 129 1,23
Montenegro 357 162 210 307 242 145 306 273 38 177 209
Serbia 174 185 156 157 144 184 160 135 150 112 149

Sources: developed by the author.
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Figure 2 demonstrates the dynamic visualization of the number of intentional homicides during 2008-
2018.

Belgium
Bulgaria
Czechia
Germany
Estonia
Ireland
Greece
— Spain
France
Croatia
—— Cyprus
— Lithuania
Malta
Netherlands
Austria
Portugal
Romania
Slovenia
Finland
Switzerland
England and Wales
Scotland
Northern Ireland
Montenegro
Serbia

Figure 2. The dynamic analysis of intentional homicides indicator in 2008-2018
Sources: developed by the author.

Intentional homicide per hundred thousand

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

The highest values of intentional homicides indicator are in Lithuania, Estonia, Montenegro, Malta,
etc. The lowest ones are in Czechia, Croatia, Switzerland, etc. We cannot see a certain trend in Croatia
and Switzerland because of indicators jumping up and down. However, after 2013 there were no higher
values than before 2013 in these countries. These countries had the best (the lowest) estimates in 2018.
Data on selected countries on the assault per hundred thousand inhabitants are shown in Table 4.

Table 4. Assaults indicator (per hundred thousand inhabitants)
Countries 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

1 2 3 4 5 6 7 8 9 10 11 12
Belgium 715,43 722,26 717,33 716,12 651,76 624,87 629,75 555,13 556,48 550,15 553,95
Bulgaria 42,78 4181 4093 3341 3289 3391 349 3499 3453 3958 3572
Czechia 52,18 4562 45775 50,20 49,88 51,14 4946 49,62 47,85 4506 46,81
Germany 630,64 182,07 174,69 173,38 169,40 158,80 155,70 156,90 170,41 166,09 165,14
Estonia 1046 794 773 782 747 750 58 745 7,07 578 682
Ireland 86,20 8223 8091 7746 7011 66,89 6820 7517 76,89 8530 93,28
Greece 389 430 99 1281 1526 1463 1335 14,96 14,05 14,02 14,77
Spain 159,41 17498 5394 3919 37,06 3574 36,07 6255 37,32 3887 3920
France 293,62 342,07 358,67 35597 355,00 355,64 360,80 364,25 363,86 363,86 363,86
Croatia 26,16 2457 2292 2035 2112 1931 18,04 19,03 1885 1921 17,85
Cyprus 2151 2748 21112 19,63 1717 1524 1562 16,88 17,09 16,85 1527
Lithuania 78 691 78 675 593 710 693 733 748 625 6,59
Malta 48,06 42,10 4348 4362 4167 51,74 37,61 4262 4440 4041 3847
Netherlands 420,62 398,46 39,86 39,36 37,09 3325 31,73 30,18 2957 2801 26,63
Austria 47,48 4827 4318 46,53 4793 3936 37,97 40,31 4360 41,32 42,06
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Continued Table 4
1 2 3 4 5 6 7 8 9 10 1 12
Portugal 7,20 6,85 8,16 7,68 6,65 5,53 5,20 4,52 5,04 5,66 5,63

Romania 4583 4438 5731 5743 8568 8777 1143 150 154 138 1,29
Slovenia 106,20 107,11 106,59 96,28 9885 89,81 80,39 7465 7223 67,67 74,70
Finland 42,03 3911 3689 378 3436 3300 3018 2856 29,01 2873 29,18
Switzerland 11711 680 625 618 750 707 748 748 68 696 6,90

5:3'3\;‘;68 76740 72623 66146 602,28 551,63 566,50 653,16 746,93 802,85 87594 927,84
Scotland 154054 107,75 104,70 88,87 6865 5547 5430 6934 7347 7284 7447
r::lg:zm 87,50 89,86 80,66 7991 7026 5984 6379 6529 5978 5641 56,66

Montenegro 3184 30,14 3118 2597 27,08 2786 20,76 2250 20,57 23,62 24,58
Serbia 2148 1966 19,04 1805 1833 2437 21,07 19,99 1892 1825 1747
Sources: developed by the author.

The lowest level of assaults in Romania, Portugal, Lithuania, Switzerland, and Estonia was in 2018.
The highest ones are in England and Wales, France, and Belgium (Figure 3).
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Figure 3. The dynamic analysis of assaults indicator in 2008-2018
Sources: developed by the author.

Data on selected countries on the kidnapping per hundred thousand inhabitants in 2008-2018 are
shown in Table 5.

Table 5. Kidnapping data (per hundred thousand inhabitants)
Countries 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

1 2 3 4 5 6 7 8 9 10 1 12
Belgium 9,50 10,04 1035 1085 1068 1042 1029 1042 10,62 10,31 10,31
Bulgaria 1,69 1,90 1,59 1,04 1,02 1,19 1,31 1,03 0,98 1,44 0,89
Czechia 0,15 0,12 0,15 0,10 0,16 0,19 0,14 0,11 0,17 0,16 0,12
Germany 2,26 6,25 5,99 6,14 6,45 6,12 6,18 5,87 5,79 5,60 5,51
Estonia 0,15 0,00 0,00 0,23 0,00 0,08 0,00 0,00 0,00 0,00 0,00
Ireland 1,30 1,85 1,80 1,68 1.41 1,74 1,30 1,97 1,57 1,59 1,59
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1 2 3 4 5 6 7 8 9 10 11 12
Greece 0,27 0,14 1,56 1,42 1,25 0,86 0,53 0,82 0,57 0,72 0,69
Spain 0,52 0,37 0,27 0,24 0,25 0,26 0,21 0,20 0,20 0,15 0,17
France 3,24 3,24 3,24 3,44 3,24 3,45 4,48 5,74 5,72 5,72 5,72
Croatia 0,37 0,28 0,30 0,14 0,14 0,02 0,02 0,00 0,02 0,00 0,00
Cyprus 1,55 3,26 3,30 1,43 0,58 0,46 0,93 0,00 0,12 1,05 0,46
Lithuania 1,90 1,85 2,20 1,57 2,16 1,55 0,00 0,00 0,00 0,00 0,00
Malta 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Netherlands 4,63 3,79 3,92 345 3,59 3,13 2,47 2,57 2,47 2,28 2,44
Austria 0,13 0,06 0,11 0,06 0,13 0,05 0,01 0,03 0,02 0,03 0,06
Portugal 4,66 5,10 4,74 4,80 3,97 4,12 3,61 3,56 2,86 2,83 2,65
Romania 1,28 1,28 1,50 1,43 1,95 1,55 1,45 1,48 1,75 1,58 1,56
Slovenia 0,35 0,10 0,20 0,10 0,19 0,19 0,24 0,15 0,15 0,05 0,29
Finland 0,00 0,06 0,02 0,06 0,02 0,02 0,02 0,02 0,05 0,02 0,07
Switzerland 0,02 0,05 0,00 0,05 0,06 0,04 0,01 0,05 0,04 0,04 0,09
England and
Wales 3,73 3,38 3,10 2,1 2,46 3,04 3,83 5,24 6,62 7,73 8,86
Scotland 6,15 5,16 4,96 4,15 4,28 4,76 4,38 4,26 4,28 4,30 4,93
Northern Ireland 4,69 4,59 3,11 3,65 2,47 3,23 2,39 3,52 4,36 3,59 4,37
Montenegro 0,49 0,49 0,32 0,48 0,00 0,16 0,00 0,00 0,32 0,00 0,00
Serbia 0,22 0,33 0,27 0,12 0,15 0,13 0,17 0,20 0,11 0,17 0,20

Sources: developed by the author.

Regarding the kidnapping indicator, Estonia, Croatia, Lithuania, Malta, and Montenegro had zero
values in 2018. Switzerland, Czechia, Finland, Austria, etc., have the lowest estimates too. And the highest
level of kidnapping is characteristic of Belgium, England and Wales, France, Germany, and Northern
Ireland in 2018 (Figure 4). Besides it, in Croatia, there is a declining trend after decriminalizing drugs use

in 2013.
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Figure 4. The dynamic analysis of kidnapping indicator in 2008-2018
Sources: developed by the author.
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Table 6 presents the sexual violence data.

Table 6. Sexual violence (per hundred thousand inhabitants)
Countries 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Belgium 101,05 9866 100,77 102,72 96,77 10213 6169 6130 6859 72,97 68,39
Bulgaria 99 972 938 88 936 868 842 837 774 919 816
Czechia 16,24 1659 1278 1388 1342 1347 1362 1349 1320 1337 1365
Germany 6907 50,86 44,70 4532 4516 4388 4328 4220 4523 4219 49,02
Estonia 2002 1902 1335 1354 1871 1818 1512 2160 2050 1969 22,44
Ireland 2691 3198 4688 3953 4004 3873 4019 4930 5387 6047 66,12
Greece 610 833 459 391 438 425 426 510 457 421 394
Spain 2384 2103 2141 2120 1924 1910 2036 1614 1879 2034 24,89
France 3754 3614 3551 36,74 41,03 4234 4695 5006 5624 6225 73,82
Croatia 17,74 1541 923 88 802 1351 1422 1432 1613 1146 13,18
Cyprus 1249 979 964 560 383 277 221 248 28 234 336
Lithuania 145 1137 1636 1733 1468 858 1077 900 720 794 7,80
Malta 1962 1995 2198 1663 1964 2231 1810 2422 1954 1695 19,55
Netherlands 63,97 62,14 3300 31,16 2908 26,34 2549 2461 27,89 2819 3021
Austria 5037 4602 41,86 47,25 4805 4472 4190 4057 5053 4848 50,16
Portugal 2133 2420 2086 2064 2024 2037 2235 2357 2391 2462 2393
Romania 759 78 692 619 767 867 760 876 905 7,78 897
Slovenia 1905 2244 2277 2297 17,85 1836 1436 1251 1725 2067 17,08
Finland 5115 3941 4455 5877 5987 5506 51,82 50,66 5810 5549 64,16
Swizerland 38,79 3879 3200 3578 3244 3354 3375 32,90 3293 30,82 3339
England 6465 67,78 7052 6847 69,06 8257 137,79 18481 210,19 258,05 274,81
and Wales

Scotland 86,98 9297 99,72 118,02 126,91 152,52 160,26 173,76 186,92 214,75 233,68

I'\:glgzzm 100,37 99,04 103,83 101,68 10220 117,87 140,63 157,62 171,35 179,79 193,02
Montenegro 6,50 7,62 711 3,87 3,87 4,03 4,99 4,18 3,54 3,70 3,70

Serbia 543 562 620 630 547 3685 403 353 400 445 658
Sources: developed by the author.

The level of sexual violence is the highest in Scotland, England, Wales, and Northern Ireland, and the
lowest — in Greece, Cyprus, Montenegro, Lithuania, and Serbia in 2018. Rape data are presented in
Table 7.

Table 7. Rape (per hundred thousand inhabitants)
Countries 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

1 2 3 4 5 6 7 8 9 10 11 12
Belgium 30,29 29,31 30,52 30,88 30,69 29,97 28,51 28,75 30,09 31,1 29,25
Bulgaria 3,48 3,29 2,84 2,13 2,55 2,25 2,04 1,65 1,78 2 1,6
Czechia 5,11 46 5,6 6,44 6,37 5,6 6,36 5,67 6,15 5,65 6,14
Germany 8,87 8,92 9,44 9,4 10 9,2 9,09 8,65 9,64 10,07 10,91
Estonia 11,95 9,28 6,08 6,84 10,79 10,23 11,17 12,24 11,55 11,4 16,07
Ireland 7,42 8,05 10,28 9,75 9,97 8,52 10,35 14,24 14,73 17,47 20,45
Greece 2,07 1,92 1,93 1,55 1,51 1,35 1,23 1,12 1,44 1,45 1,46
Spain 5,34 4,44 3,39 3,24 2,73 2,78 2,66 2,65 2,69 2,98 3,64
France 16,06 15,29 15,63 16,01 16,68 17,03 18,44 19,28 22,22 25,03 29,38
Croatia 4,36 2,99 3,28 2,84 2,95 6,43 7,89 6,11 7,59 5,92 7,23
Cyprus 4,38 3,39 4,39 5,36 3,6 2,66 1,98 2,48 2,59 2,22 3,24
Lithuania 5,1 4,68 6,62 6,26 5,93 4,48 5,37 5,31 3,81 4,35 413
Malta 4,66 2,92 2,66 4,34 3,11 3,56 2,59 5,36 5,99 413 3,78
Netherlands 11,86 11,65 9,89 9,4 8,64 7,42 7,25 7,48 9,04 10,3 11,06
Austria 8,34 9,35 14,62 15,69 14,94 15,32 13,68 13,18 14,17 13,28 14,93
Portugal 2,98 3,57 4,01 3,54 3,56 3,29 3,59 3,61 3,24 3,96 4,09
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Continued Table 7
1 2 3 4 5 6 7 8 9 10 1 12
Romania 492 493 418 364 445 489 439 511 476 705 749
Slovenia 284 389 308 268 28 257 213 204 16 203 203
Finland 1726 12390 1529 1933 1868 1707 1851 1906 2114 2262 2527
Switzerland 806 865 697 7,01 745 71 683 646 7,06 735 7,38
wg‘d and o398 9739 2865 2867 2005 3656 514 6228 7159 9229 9948

Scotland 15,83 16,94 19 224 2586 31,77 3367 3159 3264 3945 4217
Northern Ireland 20,79 2363 2768 3028 2765 29,73 37,39 40,79 44,6 51 58,1
Montenegro 2,76 1,46 0,81 0,48 0,48 0,64 0,8 0,8 0,32 1,61 1,29
Serbia 1,67 1,51 0,99 1,09 1,18 1,95 1,86 1,6 1,48 1,58 1,76

Sources: developed by the author.

The highest value of rape indicator is in Scotland, England, Wales, and Northem Ireland, and the
lowest — in Bulgaria, Greece, Montenegro, Serbia, and Slovenia in 2018. Sexual assault data are
presented in Table 8.

Table 8. Sexual assault (per hundred thousand inhabitants)
Countires 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Belgium 7076 6935 7025 7184 6608 3416 3317 3254 3850 4186 3914
Bulgaria 648 643 653 668 681 642 638 672 672 672 672
Czechia 113 1199 718 745 705 786 723 779 691 759 740
Germany 6020 5094 3526 3502 3516 3468 3419 3355 3559 3212 3811
Estonia 807 973 728 6690 79 79 395 935 904 828 637
Ireland 1949 2393 3659 2077 3006 3021 2084 3002 3248 3547 37,04
Greece 402 641 168 161 183 170 175 239 244 208 1,69
Spain 1850 1659 1802 1795 1651 1632 1760 1349 16,10 1736 21,24
France 2149 2084 1988 2072 2435 2532 2851 3078 3403 3722 4444
Croatia 1338 1241 59 597 507 709 633 821 854 554 594
Cyprus 812 640 525 024 02 012 023 000 024 012 012
Lithuania 635 669 974 1107 876 411 540 370 339 358 367
Malta 1496 1703 1932 1220 1653 1875 1552 1887 1354 1282 1577
Netherands 5242 50,50 1496 1306 1237 1162 1078 1012 1305 1288 1374
Austria 4203 3668 2724 3156 3311 2547 2491 2343 3246 3128 3143
Portugal 1835 2063 1685 1740 1669 1708 1877 1995 2067 2066 19,84
Romania 267 293 274 255 321 372 321 040 050 073 147
Slovenia 1622 1855 1969 2029 1503 238 233 145 208 208 160
Finland 3388 2702 2926 3944 4119 3709 3331 3160 3696 3287 38,89
Swizerand 3014 304 2503 2876 2520 2643 2692 2644 2587 2347 26,01
5\;‘3'5‘5”" and 4067 4039 4187 3980 4001 4601 61,07 7182 7939 9529 100,47

Scotland 715 76,02 8072 9561 101,05 6622 71,78 7617 8191 91,33 96,67
Northern Ireland 79,59 7541 76,15 7140 7455 5403 6286 7052 7350 7580 77,99
Montenegro 3,74 6,16 6,30 3,39 3,39 3,06 4,18 3,38 2,57 1,12 2,09
Serbia 3,76 4,10 5,21 5,21 4,30 1,68 2,17 1,88 2,52 2,87 4,83

Sources: developed by the author.

As for the sexual assaults, there is the same situation in the pantiliners of 2018 (Scotland, England,
Wales, and Northern Ireland). The negative situation is in France, Finland, Ireland, and Germany. And the
best (the lowest) results are in Cyprus, Slovenia, Romania, Montenegro, etc. It is appropriate to determine
the relationship nature and strength of the indicators of unlawful acts involving controlled drugs or
precursors and crime offenses causing health damage in selected countries and calculate the correlation
coefficients with time lags from 0 to 3 years. Before that, it was checked whether the unlawful acts involving
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controlled drugs or precursors indicator are subject to the normal distribution through the Shapiro-Wilk test

(Table 9).

Table 9. The Shapiro-Wilk test results for the indicator of unlawful acts involving controlled

drugs or precursors (checking the normal distribution)
W

w Vv z Prob >z \ z Prob >z
Belgium Bulgaria
0.71894 4.551 3.148 0.00082 * 0.88945 1.790 1.094 0.13689
Czechia Germany
0.79618 3.300 2.392 0.00838 * 0.87820 1.972 1.289 0.09872
Estonia Ireland
0.93611 1.034 0.060 0.47593 0.85747 2.308 1.613 0.05339
Greece Spain
0.94149 0.947 -0.096 0.53818 0.91656 1.351 0.550 0.29100
France Croatia
0.57949 6.809 4187 0.00001 * 0.73114 4.353 3.040 0.00118 *
Cyprus Lithuania
0.98417 0.256 -2.167 0.98490 0.98172 0.296 -1.959 0.97496
Malta Netherlands
0.80279 3.193 2.318 0.01024 * 0.93830 0.999 -0.002 0.50078
Austria Portugal
0.78317 3.511 2.533 0.00565 * 0.90521 1.535 0.793 0.21380
Romania Slovenia
0.84002 2.590 1.858 0.03160 * 0.88958 1.788 1.092 0.13739
Finland Switzerland
0.97217 0.451 -1.326 0.90755 0.87567 2.013 1.331 0.09163
England and Wales Scotland
0.96352 0.591 -0.895 0.81471 0.76667 3.778 2.703 0.00343 *
Northern Ireland Montenegro
0.79983 3.241 2.351 0.00936 * 0.85648 2.324 1.627 0.05183
Serbia
0.81621 2.976 2.160 0.01537 *

Note: * - outside the normal distribution
Sources: developed by the author.

Accordingly, if this factor indicator obeys the nommal distribution ((Prob > z) > 0.05), the Pearson
correlation coefficient is calculated. Instead, if this indicator is not subject to the normal distribution
((Prob > z) <0.05), the Spearman correlation coefficient is determined. The program STATA is used for
calculations. Table 10 shows the corresponding results.

Table 10. The finding of the relationship’s nature and strength of indicators of unlawful acts
involving controlled drugs or precursors and crimes causing health damage with time lags for

the period 2008-2018
. Time lag, years Time lag, years
Indicator 0 1 2 3 0 1 2 3
Belgium Bulgaria
Intentional homicide -0.4048 -0.1905 -0.7857 -0.3095 -0.7031 -0.6648 -0.3831 -0.1879
Assault -0.7381 -0.6905 -0.3571 -0.1905 0.0235 0.1130 -0.0107 0.0483
Kidnapping -0.7350 -0.1446 0.2410 -0.0964 -0.2963 -0.3118 -0.4346 -0.2836
Sexual violence -0.5000 -0.4762 0.2381 0.4762 -0.5117 -0.3765 -0.0864 0.0851
Rape -0.0714 0.0238 0.5476 0.6190 -0.5896 -0.5730 -0.4349 0.0364
Sexual assault -0.1429 0.0238 0.5238 0.7381 0.4555 0.4872 0.6131 0.1405
Czechia Germany
Intentional homicide -0.5952 -0.5000 -0.7857 -0.7857 0.0028 -0.0495 0.2095 0.2604
Assault -0.6905 -0.6667 -0.7857 -0.9524 -0.2948 -0.3410 -0.0497 0.2010
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Continued Table 10
0 1 2 3 0 1 2 3
Kidnapping 0.2036 -0.1198 0.1317 0.1078 0.0616 -0.8803 -0.9308 -0.8872
Sexual violence -0.3571 -0.1429 -0.3095 -0.4048 -0.3563 -0.1506 0.3331 0.3568
Rape -0.3333 -0.5714 -0.4048 -0.4286 0.6235 0.6033 0.6102 0.7470
Sexual assault -0.1429 0.1905 -0.1667 -0.1429 -0.3950 -0.2236 0.1743 0.1511
Estonia Ireland
Intentional homicide 0.0154 -0.2298 0.0313 0.2978 0.5995 0.5902 0.5904 0.5108
Assault 0.4232 -0.1512 -0.0136 0.3994 0.4621 0.1365 -0.1975 -0.5375
Kidnapping 0.1755 -0.5244 -0.2385 0.7070 -0.1345 0.4382 0.1414 -0.0781
Sexual violence 0.6171 0.4688 -0.2587 -0.3603 -0.6012 -0.5904 -0.5811 -0.8157
Rape 0.5050 0.3434 -0.2029 -0.3865 -0.5213 -0.6063 -0.6826 -0.8126
Sexual assault 0.3394 0.3187 -0.1715 -0.0770 -0.6147 -0.3872 -0.0601 -0.6910
Greece Spain
Intentional homicide -0.5685 -0.1491 0.4143 0.7057 0.7102 0.7213 0.5113 0.5146
Assault -0.2226 -0.4411 -0.6384 0.0538 0.3173 0.3255 0.1863 0.0328
Kidnapping -0.6513 -0.1819 0.6112 0.8478 0.5567 0.7405 0.9193 0.6439
Sexual violence 0.2756 0.2760 -0.2716 -0.4022 0.6326 0.0060 -0.3853 -0.6372
Rape 0.1475 0.4979 0.6836 0.8027 0.5528 0.2454 -0.3018 -0.7350
Sexual assault 0.3704 0.2793 -0.2559 -0.3558 0.5461 -0.0657 -0.3897 -0.6081
France Croatia
Intentional homicide -0.3374 -0.2651 0.0120 -0.3615 0.8144 0.7785 0.3333 0.0952
Assault 0.8051 0.7563 0.6831 0.1708 0.6946 0.7904 0.4286 0.2857
Kidnapping 0.8295 0.7319 0.6587 0.0976 0.6084 0.5704 0.6047 0.4536
Sexual violence 0.9762 0.9286 0.7857 0.5476 -0.4431 -0.8264 -0.5000 -0.2143
Rape 0.9762 0.9286 0.7857 0.5476 -0.6946 -0.7545 -0.0952 -0.2143
Sexual assault 0.9762 0.9286 0.7857 0.5476 -0.2395 -0.5868 -0.3810 0.0238
Cyprus Lithuania
Intentional homicide -0.1103 0.1597 0.0902 -0.6344 -0.8310 -0.6309 -0.5389 -0.5151
Assault -0.8284 -0.6059 -0.5465 -0.2065 -0.6988 0.0767 -0.1638 0.2350
Kidnapping -0.5948 -0.8319 -0.5254 -0.1786 -0.5215 -0.5222 -0.8300 -0.7391
Sexual violence -0.6516 -0.7753 -0.6078 -0.6349 -0.3378 -0.6496 -0.6609 -0.7339
Rape -0.2611 -0.5657 -0.8746 -0.6152 -0.2608 -0.5000 -0.6012 -0.4902
Sexual assault -0.6907 -0.6967 -0.2850 -0.5139 -0.3517 -0.6766 -0.6636 -0.7849
Malta Netherlands
Intentional homicide 0.6190 0.1429 -0.6429 -0.1190 0.6480 0.6153 0.5577 0.5885
Assault -0.2143 -0.5476 -0.3333 0.4762 0.7440 0.5484 0.9485 0.9739
Kidnapping - - - - 0.9183 0.8624 0.8353 0.8994
Sexual violence -0.0238 0.0476 0.1905 0.1905 0.7478 0.5567 0.3674 0.2288
Rape -0.3095 -0.5238 0.0952 0.6429 0.2952 -0.0019 -0.2853 -0.3580
Sexual assault -0.0476 0.1905 0.2619 0.0476 0.7262 0.5205 0.1328 -0.1000
Austria Portugal
Intentional homicide -0.4762 -0.2857 -0.0714 0.0238 -0.7888 -0.7453 -0.7168 -0.4504
Assault -0.2857 0.0238 0.0952 -0.0952 -0.6089 -0.4764 -0.5405 -0.5837
Kidnapping -0.4579 -0.2410 0.0482 -0.1928 -0.9203 -0.8807 -0.8940 -0.8652
Sexual violence 0.4286 0.5476 0.6190 0.7143 0.6831 0.5062 0.7801 0.6904
Rape -0.6429 -0.6190 -0.3333 -0.1429 0.5714 0.4184 0.3714 0.5249
Sexual assault -0.2619 0.0000 0.0714 0.1667 0.5958 0.4502 0.7441 0.6504
Romania Slovenia
Intentional homicide -0.6667 -0.5238 0.1429 0.4762 0.1505 -0.3348 0.6257 -0.2740
Assault -0.8571 -0.4524 -0.1905 0.2381 0.4327 0.3129 0.0870 0.2711
Kidnapping 0.2619 0.4524 0.2857 -0.4048 -0.3588 0.3466 -0.5826 0.1903
Sexual violence 0.5476 0.3810 -0.1905 -0.1190 0.2116 0.1593 0.1732 -0.2059
Rape 0.7619 0.3333 0.4524 -0.0476 0.7287 0.0205 0.0563 0.2923
Sexual assault -0.7425 -0.2156 0.2994 0.5868 0.3161 0.2519 0.3791 0.0637
Finland Switzerland
Intentional homicide -0.8148 -0.7457 -0.7912 -0.7713 -0.0251 -0.2502 -0.1784 0.1194
Assault -0.8696 -0.8403 -0.8381 -0.8919 -0.8030 0.1120 0.6662 0.8106
Kidnapping 0.3914 0.0927 0.3258 0.0841 0.0735 -0.3593 0.4038 -0.1946
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Continued Table 10
0 1 2 3 0 1 2 3
Sexual violence 0.5653 0.7505 0.6140 0.1318 -0.3390 -0.5899 0.3491 -0.5459
Rape 0.8230 0.9626 0.8855 0.6490 -0.3293 -0.8086 -0.2359 -0.2095
Sexual assault 0.2658 0.4556 0.2468 -0.3041 -0.2599 -0.4493 0.3729 -0.4652
England and Wales Scotland
Intentional homicide -0.0347 -0.4298 -0.6898 -0.7543 -0.2651 -0.3735 -0.5302 -0.2771
Assault -0.4103 -0.7981 -0.9540 -0.9614 -0.5476 -0.0476 0.5952 0.6190
Kidnapping -0.6341 -0.8967 -0.9647 -0.9435 0.5150 -0.2156 -0.3713 0.1078
Sexual violence -0.7598 -0.9294 -0.9607 -0.9180 0.2381 0.4524 0.5476 0.4524
Rape -0.7320 -0.9235 -0.9665 -0.9229 0.4048 0.2857 0.1190 0.4048
Sexual assault -0.7461 -0.9268 -0.9695 -0.9172 -0.8333 -0.2857 0.1905 0.4762
Northern Ireland Montenegro
Intentional homicide 0.1429 0.1429 0.1429 0.1429 0.1218 -0.3570 -0.2427 0.0530
Assault -0.8810 -0.8810 -0.8810 -0.8810 0.7287 0.8338 0.8832 0.5567
Kidnapping 0.5238 0.5238 0.5238 0.5238 0.8084 0.6410 0.6460 0.4171
Sexual violence 1.0000 1.0000 1.0000 1.0000 0.7302 0.7880 0.5877 0.2479
Rape 0.9286 0.9286 0.9286 0.9286 0.7205 0.2179 -0.3267 -0.5121
Sexual assault 0.5476 0.5476 0.5476 0.5476 0.4530 0.7536 0.6684 0.5961
Serbia

Intentional homicide -0.2619 -0.6190 -0.6190 -0.1429

Assault -0.2857 -0.5238 -0.6190 -0.6905

Kidnapping 0.4097 0.6145 0.2169 -0.2771

Sexual violence 0.1190 0.2143 0.2619 0.5952

Rape 0.1190 0.2143 0.2619 0.5952

Sexual assault 0.0238 0.2381 0.3571 0.6190

Sources: developed by the author.

This research supposes that the effect is insignificant when a correlation coefficient is 0 to 0,3. The
strength of the relationship could be high or very high (coefficient is from 0,5 to 0,7 and from 0,7 to 1) and
average (coefficient is from 0,3 to 0,5). The character of the relationship is negative or converse if a
correlation coefficient is less than zero. And the character of the relationship is positive or direct if a
correlation coefficient is more than zero. The results of dynamic analysis of the impact of drug
decriminalization on the dynamic of crime offenses causing health damage or death showed that transition
from crime approach to innovation approach with drug decriminalization causes decreasing the level of
unlawful acts involving controlled drugs or precursors and crime offenses causing health damage or death.
Also, considering the results of the significance level of correlation coefficients with lags 0-3 years, the
following empirically substantiated conclusions were made:

— the impact of the unlawful acts involving controlled drugs or precursors on intentional homicide
indicators is statistically significant in 21 out of 25 studied European countries. In particular, it is very high
in Bulgaria, Croatia, Lithuania, Portugal, Scotland, and Finland without a time lag; in Spain and Serbia
with a time lag of 1 year; in Belgium and Czechia with a time lag of 2 years; in Greece and England and
Wales with a time lag of 3 years. Itis high in Ireland, Malta, Netherlands, and Romania without a time lag;
in Slovenia with a time lag of 2 years; in Cyprus with a time lag of 3 years. It is average in Austria without
a time lag; in Montenegro with a time lag of 1 year; in France with a time lag of 3 years. In other countries,
it is weak (Germany, Estonia, Switzerland, and Northern Ireland — 4 countries from a sample of 25
European countries). The character of this relationship is positive (direct) in 11 countries, including 5
countries with drug decriminalization, and it is negative (converse) in 14 countries, including 3 countries
with drug decriminalization;

— the impact of the unlawful acts involving controlled drugs or precursors on assault indicators is
statistically significant in 23 countries from a sample of 25 studied European countries. In particular, it is
very high in Belgium, France, Cyprus, Lithuania, Romania, and Northern Ireland without a time lag; in
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Croatia with a time lag of 1 year; in Montenegro with a time lag 2 years; in Czechia, Netherlands, Finland,
Switzerland, England and Wales, and Serbia with a time lag of 3 years. It is high in Portugal and Slovenia
without a time lag, in Malta with a time lag of 1 year; in Greece with a time lag of 2 years, and in Scotland
with a time lag of 3 years. It is average in Estonia and Ireland without a time lag, in Spain with a time lag
of 1 year, and in Germany with a time lag of 2 years. In other countries, it is weak (Bulgaria and Austria-—
2 countries from a sample of 25 European countries). The character of this relationship is positive (direct)
in 11 countries, including 5 countries with drug decriminalization. On the other hand, it is negative
(converse) in 14 countries, including 3 countries with drug decriminalization;

— the unlawful acts involving controlled drugs or precursors on kidnapping indicators is statistically
significant in 23 out of 25 studied European countries. In particular, it is very high in Belgium, France,
Netherlands, and Montenegro without a time lag; in Cyprus with a time lag of 1 year; in Germany, Spain,
Lithuania and England and Wales with a time lag of 2 years; in Estonia and Greece with a time lag of 3
years. It is high in Croatia, Scotland, and Northem Ireland without a time lag; in Serbia with a time lag of
1 year; and in Slovenia with a time lag of 2 years. It is average in Austria and Finland without a time lag;
in Romania and Ireland with a time lag of 1 year; in Switzerland and Bulgaria with a time lag of 2 years. In
other countries, it is weak (Czechia), and the connection is not established in Malta (2 countries from a
sample of 25 European countries). The character of this relationship is positive (direct) in 15 countries,
including 6 countries with drug decriminalization. It is negative (converse) in 9 countries, including 2
countries with drug decriminalization;

— the unlawful acts involving controlled drugs or precursors on sexual violence indicators are
statistically significant in 23 out of 25 studied European countries. In particular, it is very high in France,
the Netherlands, and Northern Ireland without a time lag; in Croatia, Montenegro, Cyprus, and Finland
with a time lag of 1 year; in Portugal, England, and Wales with a time lag of 2 years; in Ireland, Lithuania
and Austria with a time lag of 3 years. It is high in Belgium, Bulgaria, Estonia, Spain, and Romania without
a time lag, in Switzerland with a time lag of 1 year; in Scotland with a time lag of 2 years, and in Serbia
with a time lag of 3 years. It is average in Czechia, Germany, and Greece with a time lag of 3 years. In
other countries, it is weak (Malta and Slovenia — 2 countries from a sample of 25 European countries).
The character of this relationship is positive (direct) in 15 countries, including 5 countries with drug
decriminalization. In turn, it is negative (converse) in 10 countries, including 3 countries with drug
decriminalization;

— the unlawful acts involving controlled drugs or precursors on rape indicator is statistically significant
in 25 out of 25 studied European countries. In particular, it is very high in Northern Ireland, Montenegro,
France, Romania, and Slovenia without a time lag; in Finland, Switzerland, and Croatia with a time lag of
1 year; in Cyprus, England, and Wales with a time lag of 2 years; in Germany, Ireland and Greece with a
time lag of 3 years. Itis high in Bulgaria, Estonia, Spain, Austria, and Portugal without a time lag; in Czechia
with a time lag of 1 year; in Lithuania with a time lag 2 years; in Belgium, Serbia, and Malta with a time lag
of 3 years. Itis average in Scotland with a zero time lag and in the Netherlands with a 3-year time lag. The
character of this relationship is positive (direct) in 15 countries, including 4 countries with drug
decriminalization, and it is negative (converse) in 10 countries, including 4 countries with drug
decriminalization;

— the unlawful acts involving controlled drugs or precursors on sexual assault indicator is statistically
significant in 22 countries from a sample of 25 studied European countries. In particular, it is very high in
France, Cyprus, Netherlands, Scotland, and Romania without a time lag; in Montenegro with a time lag of
1 year; in Portugal, England, and Wales with a time lag of 2 years; in Belgium, Ireland and Lithuania with
a time lag of 3 years. It is high in Spain and Northern Ireland without a time lag, in Croatia with a time lag
of 1 year; in Bulgaria with a time lag of 2 years; in Serbia with a time lag of 3 years. It is average in
Germany, Estonia, and Greece without a time lag; in Finland with a time lag of 1 year; in Slovenia with a
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time lag of 2 years; and in Switzerland with a time lag of 3 years. In other countries, it is weak (Czechia,
Malta, and Austria — 3 countries from a sample of 25 European countries). The character of this
relationship is positive (direct) in 15 countries, including 5 countries with drug decriminalization. It is
negative (converse) in 10 countries, including 3 countries with drug decriminalization. The linear
regression model was built to assess the influence of drug decriminalization on the dynamic of some
criminal offenses causing health damage or death on the example of Croatia, where there was a transition
to the model of drug decriminalization during the study period (2008-2018), in particular in 2013.

In addition to indicators of the dynamics of some criminal offenses causing health damage or death,
the study introduced a dummy indicator (a dummy variable) of transition to the model of drug
decriminalization. So, it is 1 point when drug decriminalization is established and 0 points when drug
decriminalization is not applied. Based on the Croatia case, a value of dummy indicator on the level of 0
(2008-2012) and 1 point (2013-2018) was assessed. Figure 5 shows the linear regression model for
Croatia to assess the impact of drug decriminalization (dummy) on the dynamic of intentional
homicides (H).

Source ss df Ms Number of obs = 11
F(1, 9) = 9.07

Model .408460909 1 .408460909 Prob > F = 0.0147
Residual .40523 9 .045025556 R-squared = 0.5020
Adj R-squared = 0.4467

Total .813690909 10 .081369091 Root MSE = .21219

H Coef. sStd. Err. € P>t [95% Conf. Interval

dummy -.387 .1284888 -3.01 0.015 -.6776618 -.0963382
_cons 1.312 .0948953 13.83 0.000 1.097332 1.526668

Figure 5. The linear regression model for Croatia to assess the impact of drug decriminalization
on the dynamic of intentional homicides in 2008-2018
Sources: developed by the author using the STATA software package.

The values of Prob> F = 0.0147 and R-squared = 0.5020 characterize the model adequacy. The
coefficient describing the influence of drug decriminalization on the dynamic of intentional homicides is
statistically significant (P> | t]) <0.05). The regression of the effect of drug decriminalization on the dynamic
of intentional homicides (dummy indicator — D) is as follows:

H=131-0,39D (1
Thus, with the transition to the model of drug decriminalization in Croatia, the value of the intentional

homicide indicator decreased by an average of 0.39 %. Figure 6 demonstrates the linear regression model
for Croatia to assess the impact of drug decriminalization (dummy) on the dynamic of assaults (A).

Source ss daf Ms Number of obs = 11
F(l, 9) = 18.28

Model 50.6385845 1 50.6385845 Prob > F = 0.0021
Residual 24.93127 9 2.77014111 R-sgquared = 0.6701
Adj R-squared = 0.6334

Total 75.5698545 10 7.55698545 Root MSE = 1.6644

A Coef. Std. Err. t P>t [95% Conf. Interval]

dummy -4.309 1.007829 —-a.28 0.002 -6.588867 ~2.029133
_cons 23.024 .7443307 30.93 0.000 21.34021 24.70779

Figure 6. The linear regression model for Croatia to evaluate the impact of drug decriminalization
on the dynamic of assaults in 2008-2018
Sources: developed by the author using the STATA software package.
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The values of Prob> F = 0.0021 and R-squared = 0.6701 characterize the model adequacy. The
coefficient describing the influence of drug decriminalization on the dynamic of assaults is significant
(P>]1]) <0.05). The regression of the effect of drug decriminalization on the dynamic of assaults (dummy
indicator — D) is as follows:

A=23.02-431D 2)

Thus, with the transition to the model of drug decriminalization in Croatia, the value of the assault
indicator decreased by an average of 4.31 %. Figure 7 visualizes the linear regression model for Croatia
to assess the impact of drug decriminalization (dummy) on the dynamic of kidnapping (K).

Source SSs af MSs Number of obs 11

F(1, 9) = 32.15

Model .151898182 1 .151898182 Prob > F - 0.0003
Residual .04252 9 .004724444 R-squared = 0.7813
Adj R-squared = 0.7570

Total .194418182 10 .019441818 Root MSE = .06873

K Coef. Std. Err. t P>t [95% Conf. Interval]

dummy -.236 .0416209 -5.67 0.000 -.3301529 —.1418471
_cons .246 .030739 8.00 0.000 .1764634 .3155366

Figure 7. The linear regression model for Croatia to assess the effect of drug
decriminalization on the dynamic of kidnapping in 2008-2018
Sources: developed by the author using the STATA software package.

The values of Prob> F = 0.0003 and R-squared = 0.7813 show the model adequacy. The coefficient
describing the effect of drug decriminalization on the dynamic of kidnapping is statistically significant
(P>]1t]) <0.05). The regression of the influence of drug decriminalization on the dynamic of kidnapping
(dummy indicator — D) is as follows:

K =0.25-0,24D )

Thus, with the transition to the model of drug decriminalization in Croatia, the value of the kidnapping
indicator decreased by an average of 0.24 %.

Conclusions. The results of dynamic analysis of the impact of drug decriminalization on the dynamic
of crime offenses causing health damage or death allow stating that transition from crime approach to
innovation approach with drug decriminalization causes decreasing the level of unlawful acts involving
controlled drugs or precursors and crime offenses causing health damage or death. Besides, taking into
account the results of the statistical significance level of the calculated Spearman/Pearson coefficients of
correlation with investigated time lags, we come to the following empirically substantiated conclusions:

—  the impact of the unlawful acts involving controlled drugs or precursors on intentional homicide
indicators is statistically significant in 21 countries out of 25 studied European countries with lags 0-3
years. The relationship's character is direct in 11 countries, including 5 countries with drug
decriminalization; it is converse in 14 countries, including 3 countries with drug decriminalization;

—  the impact of the unlawful acts involving controlled drugs or precursors on assault indicators is
statistically significant in 23 out of 25 studied European countries with a 0-3-year time lag. The
relationship’s character is direct in 11 countries, including 5 countries with drug decriminalization; it is
converse in 14 countries, including 3 countries with drug decriminalization;
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—  the impact of the unlawful acts involving controlled drugs or precursors on kidnapping indicators
is statistically significant in 23 countries out of 25 studied European countries with a time lag from 0 to 3
years. The character of this relationship is direct in 15 countries, including 6 countries with drug
decriminalization. It is converse in 9 countries, including 2 countries with drug decriminalization;

—  the impact of the unlawful acts involving controlled drugs or precursors on sexual violence
indicators is statistically significant in 23 out of 25 studied European countries with a time lag from 0 to 3
years. The character of this relationship is direct in 15 countries, including 5 countries with drug
decriminalization; it is converse in 10 countries, including 3 countries with drug decriminalization;

—  the impact of the unlawful acts involving controlled drugs or precursors on rape indicators is
statistically significant in 25 out of 25 studied European countries with a time lag from 0 to 3 years. The
character of this relationship is direct in 15 countries, including 4 countries with drug decriminalization,; it
is converse in 10 countries, including 4 countries with drug decriminalization;

—  the impact of the unlawful acts involving controlled drugs or precursors on sexual assault
indicators is statistically significant in 22 out of 25 studied European countries with a time lag from 0 to 3
years. The character of this relationship is direct in 15 countries, including 5 countries with drug
decriminalization; it is converse in 10 countries, including 3 countries with drug decriminalization.

As a result of building linear regression models for Croatia, where there was a transition to the model
of drug decriminalization during the study period, there is empirical confirmation and formalization of the
impact of drug decriminalization on the dynamic of some criminal offenses causing health damage or
death, on example, intentional homicide, assault, and kidnapping. It is empirically justified that with the
transition to the model of drug decriminalization in Croatia, the value of the intentional homicide indicator
declined by 0.39 % on average. The value of the assault indicator declined by 4.31 % on average. In turn,
the value of the kidnapping indicator decreased by an average of 0.24 %. It is substantiated that drug
decriminalization is an important factor in reducing the health damage from crime. Besides, drug
decriminalization as an innovative approach would also deliver better economic and social outcomes.

Funding: This research received no external funding.
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3amiHa AnieBa, bakuHcbkuit fepxaBHUii yHiBepcuTeT, AsepbaiimkaHcbka Pecnybnika

IHHOBaL|ii B MEeHeMKXMEHTI OXOPOHW 3A0POB'A: AeKpUMiHani3auis HapKOTMKIB ANA 3MEHLIEeHHS WKOAM 3A0POB'H BiA
3MOYUHHOCTI

Y cratti BUCBiTNEHO 0coBnMBOCTI neranidauii HApKOTUKIB SIK MOTEHLiHMIA iHHOBALHWA nigxin 0O nomepemkeHHs Ta
3anobiraHHs 3MOYNHHOCTI Ta HACUNbCTBA, @ TaKOX MOKPALLEHHS! CUCTEMU OXOPOHM 30O0POB'S. ABTOPOM HArofoLIEHO, LU0 CyYacHuii
nigxia A0 KpUMiHaMbHOMO NpaBocyaas y cepi HapkoMaHii € HeAoCTaTHLO eEeKTUBHUM, MONPU Te, WO KpUMIHani3aLis 3HaYHO
BMNMBAE Ha 3MEHLUEHHS LUKOAW Bif HE3aKOHHOro 0Biry HapKOTMKIB. BXMBaHHS HapKOTWYHMX 3acobiB 3anuMLaeTbCs LUMPOKO
PO3MOBCIOAKEHUM SBULLEM, IKe 3aBAAE 3HAYHOI LUKOAW CYCMiNbCTBY Ta OKPeMili ocobi. Y pamkax CTaTTi aBTOPOM BUGINEHO HU3KY
KOPOTKOCTPOKOBMX | [AOBrOCTPOKOBUX HACMiAKIB BMAMBY 3MOYMHHOCTI Ta HAacWNbCTBA Ha CTaH 3gopos’s. [Npu ubomy BcecsitHa
OpraHisaLiisi OXOPOHY 3A0POB'S CTBEPAXYE, LLO PiBEHb BXMBAHHS HAPKOTWKIB HE 3anexuTb Bif € PEKTBHOCTI 3akoHoAaBCTBa y cdhepi
06iry HapkoTUYHMX 3acobiB. TakuM YMHOM, aKTyarnbHIUM € MOLLYK Cy4acHUX MOXIMBOCTEN Ta po3pobka HOBUX MeTopiB 3anobiraHHs
3M0YMHHOCTI, 30Kpema, AekpuMiHanisaLyii HapkoTUkiB. MeToto CTaTTi € BU3HAYEHHS BNAWBY AeKpUMiHaNi3aLjii BXMBaHHS HAPKOTUYHUX
3ac06iB Ha 3MEHLLEHHs LKOAW 300POB0 Yepe3 YUMHEHHS! 3MOUNHIB B KOHTEKCTI BNPOBAMAXEHHS IHHOBALIHOTO MEHEIKMEHTY B
CEKTOpi OXOPOHM 300POB'S. BignoBigHO A0 METU JOCNIMKEHHS aBTOPOM NPOBEAEHO MOPIBHAMBHUIA aHani3 HU3KX NOMITUK Y Cdepi
neraniaaLlii HapKOTWKiB, 30Kpema: AekpUMiHani3aLlist BXMBaHHS Ta 36epiraHHs BCiX HE3aKOHHMX HAPKOTUYHIX 3aCOBiB (3 KOHTpONeM
iX nerarnbHOro NoctayaHHsi), neranisalyisi BXMBaHHs Ta MocTavaHHsi kaHabicy Towo. Kpim Toro, y poboTi 3aiiCHEHO AMHAMIYHWIA
aHarnia AaHnx Ans pisHUX BUAIB 3MOUMHIB, TakuX SK HE3aKOHHI Aii, NOB'A3aHI 3 KOHTPONLOBAHUMM HAPKOTUKAMM YW NPEKYpPCOpamM,
yMUCHe BOMBCTBO, Hana, Kpaixka, CeKcyarnbHi JoMaraHHs! Ta iHLLi HaCUMbHWULIbKI 3MOYMHM Y [IBOX rpynax kpaiH — i3 KpUMiHanbHo-
npaBoBMM Ta iHHOBALIiiHMM NiAXOAO0M 4O OXOPOHU 340POB’S (BKMIOYAKUM AeKpUMIHaNi3aLlito HapkoTukiB). [lo kpai Apyroi rpynu, siki
[AeKpyMiHanisyBanu BX1BaHHS Ta 36epiraHHs HAapKOTUKIB Anst 0COBUCTOrO KOPUCTYBAHHS Ta IHBECTYBANN B MPOrpaMu 3MeHLUEHHs!
Lkoau, BxoasaTb Moptyranis, LUseiyapis, Higepnanau, Yexis. EMnipuiHe gocnimkeHHs NpoBeAeHo Ha OCHOBI MaHENbHUX AaHuX,
cpopmoBaHux Ans BuBipku 3 25 eBponeincbkux kpaiH 3a 2008-2018 pp. (TepmiH, obmexenuin 2018 p., BU3HAYaETbC HASBHUMM
JaHUMK cTaTuCTUuHOI cnyx6u E€sponericbkoro Cotody, BeecsiTHLOI opranisallii oxopoHu 3A0poB's, YnpasniHHa OOH 3 HapkoTukiB,
6a3 AaHuX Mpo 3MOYMHHICTL TOWO). 3a pesynbTaTamu KOpEensuiiHO-perpecitHoro aHanisy AOBEAEHO, LU0 AekpuMiHanisauis
HaPKOTUKIB € BaXNMBUM (haKTOPOM 3MEHLLUEHHS LIKOAM 300POB'0 Bl 3MOYMHHOCTI.

KntoyoBi cnoBa: BnnvB 3N0YMHHOCTI Ha 30,0POB'S, AEKPUMIHANI3aLLi HAPKOTUKIB, 3HUKEHHS 3NOYMHHOCTI, IHHOBALiMHWA Nigxig,
KpUMiHanbHO-NpaBoBKA NiaXia, neraniavis HAPKOTUKIB, MEHEZXXKMEHT OXOPOHM 3[0POB’S, HACUNBCTBO, NiAXIA 4O OXOPOHY 300POB'S,
LUKOAA 300POB'HO Bif 3NOYMHIB.
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