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PREFACE

The World Drug Report 2023 comes as countries are 
struggling at the halfway point to revive stalled prog-
ress towards achieving the Sustainable Development 
Goals (SDGs). Crises and conflict continue to inflict 
untold suffering and deprivation, with the number of 
people forcibly displaced globally hitting a new record 
high of 110 million. Peace, justice and human rights, 
which should be the birthright of all, remain out of  
reach for far too many. 

The harms caused by drug trafficking and illicit drug 
economies are contributing to and compounding many 
of these threats, from instability and violence to envi-
ronmental devastation. Illicit drug markets continue to 
expand in terms of harm as well as scope, from the grow-
ing cocaine supply and drug sales on social media 
platforms to the relentless spread of synthetic drugs 
– cheap and easy to manufacture anywhere in the world, 
and in the case of fentanyl, deadly in the smallest  
of doses. 

Drug use disorders are harming health, including mental 
health, safety and well-being. Stigma and discrimination 
make it less likely that people who use drugs will get 
the help they need. Fewer than 20 per cent of people 
with drug use disorders are in treatment, and access is 
highly unequal. Women account for almost half the 
people who use amphetamine-type stimulants, but only 
27 per cent of those receiving treatment. Controlled 
drugs needed for palliative care and pain relief, namely 
pharmaceutical opioids, are denied to those who des-
perately need them, with too little access in many 

countries – mainly low- and middle-income countries, 
where some 86 per cent of the world’s population lives.

Drug challenges pose difficult policy dilemmas that 
cannot be addressed by any one country or region alone. 
The United Nations Office on Drugs and Crime publishes 
the World Drug Report every year to provide a global 
perspective and overview of the world drug problem, 
offering impartial evidence with the aim of supporting 
dialogue and shared responses. 

This edition of the World Drug Report highlights the 
growing complexity of evolving drug threats. A special 
chapter explores how illicit drug economies intersect 
with crimes that affect the environment and insecurity 
in the Amazon Basin, with impoverished rural popula-
tions and Indigenous groups paying the price. Other 
sections of the report explore urgent challenges, includ-
ing drug use in humanitarian settings, drugs in conflict 
situations and the changing dynamics of synthetic drug 
markets. The report also delves into new clinical trials 
involving psychedelics, medical use of cannabis and 
innovations in drug treatment and other services. 

World drug problems may be global, but they do not 
affect all the world equally. It is the vulnerable, the poor 
and the excluded who pay the highest price, in the global 
South and in underdeveloped and underserved com-
munities in all our countries, cities and villages. They 
suffer from the violence and insecurity fuelled by drug 
trafficking, as well as from insufficient access to and 
availability of controlled medicines. They are more likely 
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to progress to drug use disorders and live with related 
diseases such as HIV, and are less likely to receive evi-
dence-based treatment and services. Impoverished 
people with uncertain access to opportunities, resources 
and the rule of law are more easily entrapped in illicit 
drug crop cultivation, production and trafficking. 

Breaking these vicious cycles requires transformative 
action to achieve the SDGs and integrated, comprehen-
sive approaches to security to tackle drug threats as 
part of prevention, peacekeeping and peacebuilding. 

Most of all, ending the exclusion compels us to expand 
the circle of care and compassion, to embrace the 
people being left behind and left out because of mar-
ginalization, discrimination and stigma. 

Putting people first requires policymakers and service 
providers to actively protect the human rights of all by 
demolishing barriers to evidence-based, voluntary ser-
vices across the continuum of care, dispelling gender, 
age and other biases and focusing on rehabilitation and 
reintegration instead of punishment. 

Early prevention is crucial, and Governments must 
invest more in education to build resilience and give 
young people the information they need to make 
healthy, smart choices about their lives. Thoughtful reg-
ulation that prioritizes public health can help to ensure 
access and availability where needed, while keeping 
commercial pressures in check and reducing the risks 
of diversion and non-medical use. 

Stigma and discrimination can be deadly, depriving 
people of the help they need and deserve and keeping 
problems in the dark until it is too late. Evidence can 
help shine a light on the challenges we can only face 
together, and it is with this in mind that I am proud to 
present to you the World Drug Report 2023. By increas-
ing understanding of shared drug challenges, we can 
foster greater compassion and commitment to global 
action to protect lives. 
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EXPLANATORY NOTES

The designations employed and the presentation of 
the material in the World Drug Report do not imply the 
expression of any opinion whatsoever on the part of 
the Secretariat of the United Nations concerning the 
legal status of any country, territory, city or area, or of 
its authorities, or concerning the delimitation of its 
frontiers or boundaries.

Countries and areas are referred to by the names that 
were in official use at the time the relevant data were 
collected.

For this edition of the World Drug Report, the Amazon 
Basin was defined as comprising the maximum area 
of the hydrographic basin, the Amazon biome and the 
administrative regions that are part of the Amazon, 
with boundaries provided by the Amazon Network of 
Georeferenced Socioenvironmental Information 
(RAISG).

Since there is some scientific and legal ambiguity about 
the distinctions between “drug use”, “drug misuse” and 
“drug abuse”, the neutral term “drug use” is used in 
the World Drug Reportt. The term “misuse” is used only 
to denote the non-medical use of prescription drugs.

All uses of the word “drug” and the term “drug use” in 
the World Drug Report refer to substances controlled 
under the international drug control conventions, and 
their non-medical use.

The term “seizures” is used in the World Drug Report 
to refer to quantities of drugs seized, unless otherwise 
specified.

All analysis contained in the World Drug Report is based 
on the official data submitted by Member States to 
UNODC through the annual report questionnaire, 
unless indicated otherwise. Sex-disaggregated analysis 
has been included wherever possible.

The data on population used in the World Drug Report 
are taken from: World Population Prospects: The 2019 
Revision (United Nations, Department of Economic and 
Social Affairs, Population Division). 

References to dollars ($) are to United States dollars, 
unless otherwise stated.

References to tons are to metric tons, unless otherwise 
stated. 
The following abbreviations have been used in the  
present booklet: 

ADHD Attention deficit hyperactivity disorder 
AIDS acquired immunodeficiency syndrome 

API active pharmaceutical ingredients
ATS amphetamine-type stimulants

CBD   cannabidiol
COVID-19 coronavirus disease 

CV Comando Vermelho
DALYs disability-adjusted life years

DMT dimethyltryptamine 
EMCDDA European Monitoring Centre for Drugs and Drug 

Addiction
ELN Ejército de Liberación Nacional  

(National Liberation Army)
FARC-EP Fuerzas Armadas Revolucionárias da Colombia–  

Ejército del Pueblo (Revolutionary Armed Forces of 
Colombia – People’s Army)

FDA United States Food and Drug Administration 
FDN Família do Norte

GACP good agricultural and collection practices
GAP good agricultural practices 

GMP good manufacturing practices
GBL gamma-butyrolactone 

GHB gamma-hydroxybutyric acid 
ha hectares

HHC    hexahydrocannabinol
HIV human immunodeficiency virus 

HPPD hallucinogen persisting perception disorder
INCB International Narcotics Control Board 

LSD   lysergic acid diethylamide 
NPS new psychoactive substances

MDMA    3,4-methylenedioxymethamphetamine 
NMDA N-methyl-D-aspartate  

OCD Obsessive-compulsive disorder 
RAISG Rede Amazônica de Informação Socioambiental 

Georreferenciada (The Amazon Geo-Referenced 
Socio-Environmental Information Network)

P-2-P 1-phenyl-2-propanone
PCC Primeiro Comando Capital
PCP phencyclidine

PTSD post-traumatic stress disorder
PWID people who inject drugs
SIMCI Integrated Illicit Crops Monitoring System

THC tetrahydrocannabinol
UNAIDS       Joint United Nations Programme on HIV/AIDS
UNODC United Nation Office on Drugs and Crime
UNHCR       Office of the United Nation High Commissioner  

for Refugees
VRAEM Valle de los Ríos, Apurímac, Ene e Mantaro 

WHO   World Health Organization
5

C
O

N
TE

M
PO

R
A

RY
 IS

SU
ES

 O
N

 D
RU

G
S 

| E
xp

la
na

to
ry

 n
ot

es



PREFACE	 2

EXPLANATORY NOTES	 5

 
 
THE SYNTHETIC DRUG PHENOMENON	 9

 
 
RECENT DEVELOPMENTS INVOLVING PSYCHEDELICS	 25

 
 
HERBAL CANNABIS FOR MEDICAL USE:   
A SPECTRUM OF REGULATORY APPROACHES 	 39

 
 
THE NEXUS BETWEEN DRUGS AND CRIMES 	 59

The nexus between drugs and crimes that affect the environment  
and convergent crime in the Amazon Basin

 
SUBSTANCE USE DISORDERS IN HUMANITARIAN SETTINGS 	 97

CONTENTS

6

 W
O

R
LD

 D
RU

G
 R

EP
O

R
T 

20
23



7

SERVICE INNOVATIONS DURING COVID-19	 115

 
 
USE OF THE DARK WEB AND SOCIAL MEDIA 
FOR DRUG SUPPLY 	 123

 
 
DEVELOPMENTS AND EMERGING TRENDS 
IN SELECTED DRUG MARKETS:	 135

	> New trends in cannabis products	 135
	> Ketamine – a marginal or a mainstream drug?	 144
	> The global cocaine market: strong acceleration on the back	 153 

of major turning point
	> Emerging trends in methamphetamine supply:	 163 

expansion to non-traditional markets
	> South Asia: a major opiate market that appears to be expanding	 173
	> Conflicts and drug supply: Ukraine, Yemen and the Sahel	 182

 
 
GLOSSARY	 199

REGIONAL GROUPINGS	 201

C
O

N
TE

M
PO

R
A

RY
 IS

SU
ES

 O
N

 D
RU

G
S 

| C
on

te
nt

s



Annual Report Questionnaire Focal Points 
The UNODC gratefully acknowledges the continuous efforts of the Annual Report Questionnaire Focal Points in the Member 
States to collate and report national data on drug demand and supply, which form the basis of the World Drug Report:

Andia Meksi (Albania), Ahcene Sahtout (Algeria), Djazia Dehimi (Algeria), Mohamed Oundi (Algeria), Olimpia Torres Barros (Andorra), John 
Swift (Antigua and Barbuda), Adrián Betti (Argentina), Andres Quintana (Argentina), Diego Ruiz (Argentina), Elisa Sproviero (Argentina), 
Davit Petrosyan (Armenia), Andrew Courir (Australia), Alyce Hall (Australia), Raphael Bayer (Austria), Wolfgang Pfneiszl (Austria), Said 
Asadli (Azerbaijan), Nihad Khalilov (Azerbaijan), Terrance Fountain (Bahamas), Galina Pyshnik (Belarus), Olegovich Pruchkovskiy (Belarus), 
Katia Huard (Belgium), Lies Gremeaux (Belgium), Nele Van Tomme (Belgium), Stéphanie Ovaere (Belgium), Gregoire Gansou (Benin), Judith 
Segnon - Agueh (Benin), Dawa Dawa (Bhutan), Sonam Tashi (Bhutan), Tsheringc Choden (Bhutan), Carla Choque Soto (Bolivia (Plurinational 
State of)), Dragan Vukadin (Bosnia and Herzegovina), Elis Viviane Hoffmann (Brazil), Lívia Faria Lopes dos Santos Oliveira (Brazil), Rodrigo 
Bertoglio Cardoso (Brazil), Viviane Hoffmann (Brazil), Aimi Jamain (Brunei Darussalam), Hardiyamin Barudin (Brunei Darussalam), Radi 
Ignatov (Bulgaria), Slaveika Nikolova (Bulgaria), Soutongo Sita Sandrine (Burkina Faso), Amanda Pinke (Canada), Bobby Chauhan (Canada), 
Christina Arruda (Canada), Daniel Diaz (Chile), Emilse Pizarro (Chile), Jose Marin (Chile), Luis Medel Espinoza (Chile), Monserrat Aranda 
(Chile), Yan Zheng (China; China, Hong Kong SAR), Kitty Hon (China, Hong Kong SAR), Hon Wai (China, Macao SAR), Oscar Ricardo Santa 
Lopez (Colombia), Andrés Rodríguez Pérez (Costa Rica), Roger Badou N'Guessan (Côte d'Ivoire), Elise Yra Ouattara (Côte d'Ivoire), Soualiho 
Ouattara (Côte d'Ivoire), Lara Jezic (Croatia), Smilja Bagaric (Croatia), Gavriel Efstratiou (Cyprus), Ioanna Yiasemi (Cyprus), Nasia Fotsiou 
(Cyprus), Katerina Horackova (Czechia), Viktor Mravcik (Czechia), Lars Petersen (Denmark), Samanta Almeida (Ecuador), Ghada Younis 
(Egypt), Alma Cecilia Escobar de Mena (El Salvador), Carmen Morena Batres de Gracias (El Salvador), Heli Laarmann (Estonia), Katri Abel- 
Ollo (Estonia), Kristiin Mikko (Estonia), Jari Leskinen (Finland), Leena Kovanen (Finland), Marja-Liisa Helminen (Finland), Claire Jounet-Arenes 
(France), Joséphine Affres (France), Sara Antunes (France), Demba Jammeh (Gambia (the)), Saskia Jensen (Germany), Charles Oblitei Commey 
(Ghana), Godlove Vanden-Bossche (Ghana), Rosemond Agbefu (Ghana), Danae Manousaki (Greece), Elfetheria Kanavou (Greece), Gerasi-
mos Papanastasatos (Greece), Ioannis Marouskos (Greece), Ioulia Bafi (Greece), Manina Terzidou (Greece), Carlos Garcia Rubio (Guatemala), 
Thierno Bah (Guinea), Rachel Victoria Ulcena (Haiti), Jean Alain Bernadel (Haiti), Paola Cristina Girón Serrano (Honduras), Anna Péterfi 
(Hungary), Gergely Csaba Horvath (Hungary), Peter Foldi (Hungary), Gudbjorg Bergsdottir (Iceland), Agus Irianto (Indonesia), Aws Salh 
(Iraq), Imad Abdel Raziq Abdel Gani (Iraq), Stephen Murphy (Ireland), Eti Kahana (Israel), Andrea Zapparoli (Italy), Elisabetta Simeoni (Italy), 
Midori Oono (Japan), Jamil Alhabibeh (Jordan), Malak Al-mahirah (Jordan), Alma Agibayeva (Kazakhstan), Morris Kamenderi (Kenya), Ste-
phen Kimani (Kenya), Akyl Amanov (Kyrgyzstan), Agnese Zile-Veisberga (Latvia), Diana Vanaga-Araja (Latvia), Ieva Pugule (Latvia), Zeinab 
Abbass (Lebanon), Murad al-Shtewi (Libya), Aušra Lazauskiene (Lithuania), Evelina Pridotkiene (Lithuania), Ruta Lazauskiene (Lithuania), 
Michel Goergen (Luxembourg), Nadine Berndt (Luxembourg), Rita Cardoso Seixas (Luxembourg), Nikmat Yusop (Malaysia), Abdelaye Keita 
(Mali), Souleymane Coulibaly (Mali), John Testa (Malta), Ainina Sogho (Mauritania), Corceal Sewraz (Mauritius), Martha Vazquez (Mexico), 
Valeria Solis (Mexico), Jasna Sekulic (Montenegro) ), Gordana Milutinovic (Montenegro), Ljiljana Golubovic (Montenegro), Nevena Mar-
kovic (Montenegro), Abdelhafid EL Maaroufi (Morocco), Abderrahim Matraoui (Morocco), Ayoub Aboujaafer (Morocco), EL Maaroufi 
Abdelhafid (Morocco), Mustapha El alami El Fellousse (Morocco), Myint Aung (Myanmar), Zaw Lin Oo (Myanmar), Guus Cruts (Nether-
lands), Martijn Mulder (Netherlands), Sophie Harvey (New Zealand), Johannes Gaeseb (Namibia), Manuel García Morales (Nicaragua), 
Abdoul Aziz Garba Yayé (Niger), Hamidou Amadou Insa (Niger), Ibiba Jane Odili (Nigeria), Ngozi Vivian Oguejiofor (Nigeria), Daniel Bergs-
vik (Norway), Ola Bilgrei (Norway), Mahmood Al Abri Sultante (Oman), Sayed Sijjeell Haider (Pakistan), Daysi Vargas (Panama), Rubielys 
Saladana (Panama), Tatiana Tesis (Panama), Crhistian Gomez (Paraguay), Juan Pablo Lopez (Paraguay), Laura Reinoso (Paraguay), Lillian 
Portillo (Paraguay), Mathías Jara (Paraguay), Sandra Morales (Peru), Corazon P. Mamigo (Philippines), Johanna Rosales (Philippines), Michael 
P. Miatari (Philippines), Rebecca F. Arambulo (Philippines), Yvonne B. San Pascual (Philippines), Lukasz Jedruszak (Poland), Ana Sofia Santos 
(Portugal), Elsa Maia (Portugal), Quatar ARQ (Qatar), Jongmoo Hong (Republic of Korea), Sang-yoon Hyun (Republic of Korea), Victor Tacu 
(Republic of Moldova), Ciprian Zetu (Romania), Oleg Lozhkin (Russian Federation), Saud Alsabhan (Saudi Arabia), Mamadou Nokho (Sen-
egal), Dusan Ilic (Serbia), Sibylla Mederic (Seychelles), Evelyn Low (Singapore), Thamaraichelvan Meyappan (Singapore), Yan Xiu Lim 
(Singapore), Eva Debnarová (Slovakia), Jože Hren (Slovenia), Bernard Mabeba (South Africa), Vathiswa Dlangamandla (South Africa), Elena 
Alvarez Martín (Spain), Thamara Darshana (Sri Lanka), Sabrina Rootaram (Suriname), Ellinor Lithner (Sweden), Helena Kramer (Sweden), 
Jennie Hagelin (Sweden), Joakim Strandberg (Sweden), Barbara Walther (Switzerland), Marc Wittwer (Switzerland), Hosam Azar (Syrian 
Arab Republic (the)), Saidzoda Firuz Mansur (Tajikistan), Prang-anong Saeng-arkass (Thailand), Mouzinho T. Correia (Timor-Leste), Abi 
Kemeya-Abalo (Togo), Awi Essossimna (Togo), Nadine Beeka (Trinidad and Tobago), Sheena Arneaud (Trinidad and Tobago), Murat Sarika-
misli (Türkiye), Resul Olukman (Türkiye), Olena Pugach (Ukraine), Amal Ahmed Ali Alzeyoudi (United Arab Emirates), Alberto Oteo (United 
Kingdom of Great Britain and Northern Ireland), Kerry Eglinton (United Kingdom of Great Britain and Northern Ireland), Domician Mutayoba 
(United Republic of Tanzania (the)), Nicholas Wright (United States of America), Elisa Maria Cabrera (Uruguay), Khatam Djalalov (Uzbeki-
stan), Alberto Alexander Matheus Melendez (Venezuela (Bolivarian Republic of)), Carlos Javier Capote (Venezuela (Bolivarian Republic of)), 
Elizabeth Pereira (Venezuela (Bolivarian Republic of)), Ronnet Chanda (Zambia), Anan Mohammad Hassan Theeb (State of Palestine), Mutaz 
Ereidi (State of Palestine), Penny Garcia (Gibraltar), Rachel Netto (Gibraltar)

8

 W
O

R
LD

 D
RU

G
 R

EP
O

R
T 

20
23







11

THE SYNTHETIC  
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Global overview of  
synthetic drug markets

The illicit manufacture, trafficking and non-medical 
use of synthetic drugs are not new global challenges. 
Developments in the pharmaceutical and chemical 
industries have contributed to the continued discovery 
and proliferation of synthetic drugs.1 Since the early 
twentieth century, new pharmaceuticals, such as  
synthetic tranquillizers, stimulants and anaesthetics, 
have advanced medicine but also expanded opportu-
nities f or the non-authorized supply and use of new 
mind-altering substances. The adoption of the  
Convention on Psychotropic Substances of 1971, in 
which Member States agreed to extend controls over 
some new synthetic drugs, many of which were  
pharmaceutical in origin, was testimony to the harm 
caused by the non-medical use of synthetic drugs in 
the twentieth century.2, 3 

Synthetic drugs have proliferated in drug markets in 
the last decade. However, only a few synthetic drugs 
– mainly ATS, in particular methamphetamine and 
MDMA – have established robust global markets. 
Methamphetamine is probably the most widely used 
and supplied synthetic drug worldwide, and its man-
ufacture and use continue to expand in South-East 
Asia, North America, South-West Asia, Africa and 
Europe.4 Synthetic cannabinoids encompass a wide 
class of ever-changing compounds, which continue to 
be found in drug markets across the globe.5, 6, 7 

Markets for other synthetic drugs are concentrated 
regionally, including synthetic opioids such as fentanyl 
in North America and tramadol in North and West 
Africa and parts of Central Asia.8 In Eastern Europe 
and Central Asia, a multitude of synthetic drugs 

(including internationally controlled drugs and NPS 
that are not subject to control) have reshaped a drug 
market once dominated by heroin.9 Amphetamine in 
the form of “captagon” is the drug of main concern in 
the Near and Middle East.10 Meanwhile, drug markets 
in South America have witnessed the growing distri-
bution of synthetic drugs, including ketamine and 
other NPS stimulants and hallucinogens.11 

Profit-maximizing criminals

In general, the illicit trade in drugs operates much like 
that in other commodities, with supply dominated by 
profit-driven individuals and organizations. However, 
one critical difference is that the activities involved in 
the drug trade are prohibited and subject to criminal 
penalties. Drug suppliers face not only standard busi-
ness risks (e.g. lost investments and inventory), but 
also risks that stem from the nature of the illegal activ-
ity (e.g. risk of arrest and prosecution and risk of 
violence). They compensate for these risks by increas-
ing markups at each transaction level, ultimately 
leading to substantially higher prices than if the  
manufacture of the commodities were legal.12 From an 
operational and financial standpoint, trafficking orga-
nizations, like other businesses, seek to reduce 
operating costs and are therefore motivated by finding 
means of reducing risk or improving production  
efficiency. If successful, that cost saving, coupled with 
competitive market pressures, can translate over time 
into reductions in the price of drugs sold at the retail 
level. Declining retail prices are associated with 
increasing quantities consumed, as existing users  
consume more and new initiates enter the market, 
expanding the overall pool of consumers.13, 14





automated tableting machines).33 Although interna-
tional conventions call on Governments to adopt 
appropriate measures to prevent the diversion of  
materials and equipment to facilitate illegal drug man-
ufacture, few countries have put in place effective 
regulations on the sale, transfer or possession of tablet-
ing machines or other similar apparatus.34 Criminals 
have been found to use such equipment, sometimes 
finding vendors on the Internet, to illegally manufac-
ture tablets containing synthetic drugs such as ATS, 
unapproved benzodiazepines or fentanyl.35, 36, 37, 38

Analysis of significant seizures of fentanyl and trama-
dol shows that both South and East Asia are sources 
for finished pharmaceutical drugs destined for the illicit 
market as well as the precursors needed in the manu-
facture of finished drugs. 

Improvement of manufacturing  
techniques 

Coupled with increased access to chemicals and related 
equipment, the movement of goods and people and 
the expansion of Internet-based communications and 
encryption technologies have provided new means by 
which criminal organizations and drug suppliers can 
trade and exchange information and trade with end 
users.39 This has facilitated the trade in drugs and 
chemicals, especially newer or “designer” compounds 
that may not arouse the suspicions of customs author-
ities or other law enforcement agencies.40, 41 Criminal 
organizations are reportedly using online platforms 
on the open web to identify vendors of precursor chem-
icals or suppliers of other equipment needed to 
produce or process synthetic drugs.42, 43 This is not the 
case for most plant-based drugs, apart from cannabis. 
Poppy and coca cultivators largely sell or trade their 
harvests directly to criminal groups.

Likewise, the ability to make use of findings from pat-
ents and medical literature on new synthetic drug 
discoveries, which are accessible online, allows clan-
destine chemists to consider and manufacture new 
drugs that were researched as potential medications 
but later shelved due to undesirable effects or abuse 
potential. This appears to be the case with several  
synthetic cannabinoids developed in the 1990s and 

Increasing availability of inexpensive 
inputs needed for synthetic drug 
manufacture

The global pharmaceutical and chemical sectors have 
developed very rapidly in the last four decades, in par-
ticular in Asia,18, 19 where industry growth since the end 
of the twentieth century has resulted in the prolifer-
ation of firms and an increase in the number of 
individuals with the requisite knowledge of chemical 
synthesis and pharmacology.20, 21 WHO estimates that 
China is the world’s largest single producer of active 
pharmaceutical ingredients by volume, manufacturing 
over 2,000 products and comprising a quarter of global 
output, with annual production close to 2 million 
tons.22 Industry analysis indicates that the share of 
production of active pharmaceutical ingredients by 
India is slightly smaller.23 The extent of these sectors 
and their rapid growth makes it challenging for regu-
lators to ensure that manufacturers and vendors abide 
by handling restrictions and other regulations aimed 
at limiting the diversion of psychoactive substances 
and related precursor chemicals.24, 25, 26, 27 

Limited oversight of large industries or the absence  
of specific regulations covering the advertising and 
distribution of precursors increases the accessibility  
of a wide range of inputs needed to manufacture 
drugs.28, 29 The manufacture and sale of basic chemicals, 
sometimes called pre-precursors, are difficult to  
control given the variety of legitimate uses of such 
chemicals. Additionally, some firms manufacture 
“designer” or masked precursors that are intended to 
fall outside of control or trade restrictions.30 Many of 
those chemicals are inexpensive. Prior analysis by 
UNODC has shown that the total value of all legal sales 
of controlled precursors and other chemicals needed 
in the manufacture of drugs is very small, at $9 billion 
globally in 2012.31 The prices of some non-controlled 
precursor chemicals advertised by vendors in Asia are 
extremely low, and orders can be placed online and 
fulfilled by commercial shipment or post.32 

The illegal manufacture of synthetic drugs is also facil-
itated by access to other equipment needed to 
manufacture substances at an industrial scale (e.g. 
from bespoke commercial-grade reaction vessels  
to off-the-shelf glassware and commercial-grade 13
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psychoactive effects, often concealing the risks to 
buyers, with severe health-related consequences. In 
some opioid markets in North America, an increasing 
share of drug seizures contain mixtures of fentanyl 
with unapproved benzodiazepines, xylazine or veter-
inary tranquillizers.77, 78 

Similarly, pharmacological factors, such as duration 
and mechanism of action, might be more variable for 
synthetic drugs, and appeal to different demand niches. 
Several synthetic ATS, such as MDMA or MDA, can 
produce varying psychoactive effects, unlike many 
plant-based drugs.79, 80 The ease with which synthetic 
drugs can be rapidly modified to generate new psy-
choactive effects far outpaces the discovery of new 
naturally occurring drugs. For example, the synthetic 
cathinone mephedrone, which quickly gained entry to 
and prominence on some drug markets in Europe 
during the late 2000s and early 2010s, was reported 
by users to be similar but preferable to cocaine.81, 82, 83 

Synthesis allows suppliers to explore new “research 
chemicals” that are designed to mimic the effects of 
existing drugs or to sell cheaper alternatives to unsus-
pecting buyers.84 Such buyers include those looking 
for wholly new drug-induced experiences unlike those 
provided by typical drugs on offer (e.g. psychonauts), 
those on certain dance or party scenes seeking to 
enhance their lifestyles (e.g. persons engaging in chem-
sex), or those who want a drug-induced experience 
but wish to avoid detection (e.g. individuals subject to 
drug screening).85, 86 Of the hundreds of NPS currently 
monitored by national authorities and international 
bodies, only a handful are plant-based.87 

Different supply and revenue  
structures for naturally occurring  
and synthetic drugs 

Table 1 and figure 2 summarize the significant differ-
ences in the supply of drugs of synthetic versus natural 
origin. In many respects, synthetic drug manufacture 
offers structural benefits to criminal groups in the form 
of shorter supply chains, reduced risk and lower costs 
associated with risk and production when compared 
with drugs of natural origin.

More productive sources of methamphetamine 
manufacture, coupled with the drug’s greater potency 
and lower cost per dose, as reported in Western and  
Central Europe, South-East Asia and North America, 
signal an expansion of the prevalence of the 
substance.61, 62, 63 In Western and Central Europe, where 
amphetamine has traditionally been more common, 
methamphetamine supply is increasing according to 
early warning and drug services monitoring systems.64  

The market dynamics of single drugs are determined 
by a combination of supply and demand factors. Users 
– especially price-sensitive heavy users – typically seek 
purer or cheaper drugs.65, 66, 67 Novice users may be less 
reluctant to try cheap drugs that appear in tablet form, 
especially if they appear to have been diverted from 
the pharmaceutical system and do not need to be 
smoked, snorted or injected.68 Synthetic drugs can  
be manufactured and distributed at lower costs per 
dose69, 70 and formulated in ways that satisfy existing 
user behaviours and preferences, such as the practice 
of taking tablets. 

Manufacturers of synthetic drugs can easily adjust 
combinations to respond to supply or demand dynam-
ics. Analysis of tablet seizures in the United States 
indicates that some drugs, including drugs made to 
look like diverted medicines, contain illegally manu-
factured fentanyl instead of pharmaceutical drugs.71 
In Afghanistan, tablets sold as MDMA often contain 
methamphetamine.72 In other instances in the United 
States, tablets sold as MDMA or diverted pharmaceu-
tical stimulants, such as Adderall, have reportedly 
contained methamphetamine.73 Tablets containing 
amphetamine are often sold as “captagon” of pharma-
ceutical origin in the Near and Middle East.74

While drugs sold on illegal markets often contain other 
adulterants or diluents, suppliers had a narrower range 
of choices in earlier years. Long-term analysis of impu-
rities in heroin and cocaine sold in Europe and North 
America shows increasing variety in additives. Previ-
ously, additives were generally limited to caffeine, 
procaine or sugars; sometimes, other tranquillizers 
were added, but mostly in the form of approved  
benzodiazepines or other barbiturates.75, 76 In contrast, 
dealers today are mixing increasingly varied drug  
cocktails in order to offer various qualitative and 
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Drugs of natural origin Drugs of synthetic origin

Emergence  
of new drugs

Rare; would require discovery  
of new naturally occurring compounds;  

slow and limited

Chemical development;  
rapid by comparison and  

nearly unlimited

Inputs  
and materials

Crops or other natural inputs  
that require certain climates or  

environments; limited State control  
over growing areas; other related  
chemicals needed in processing

Precursor chemicals,  
some of which are controlled,  

at least in theory.  
Others can easily be masked or  
designed to circumvent controls

Scale and scope 
of production

Large, low-skilled labour supply  
dedicated to cultivating and  

harvesting large areas of  
illicit crops; geographically fixed  
production centres; extraction  

and refinement of alkaloids  
in rudimentary clandestine labs

Only requires a few individuals  
with knowledge of chemistry  

or means of carrying out chemical  
reactions in concealed and small  

locations; production can be mobile  
or easily relocated and scaled  

up or down as needed

Production  
time

Months. Some illicit crops are  
harvested only a few times a year, while 

some have staggered harvests; some 
plants may take years to reach maturity

Hours or days 
for reactions and  

processing

End products

Extracted/isolated and refined  
alkaloids (cocaine, morphine)  

or processed plant matter  
(cannabis, khat, kratom)

A wide array of  
psychoactive compounds  

can be produced using a range  
of precursor inputs

Trafficking

Often involves larger quantities of  
primary inputs and finished products 

transported over vast distances or 
through remote areas, sometimes cross-
ing several borders, which enables the 

authorities to detect and seize such drugs

Can be manufactured  
close to end markets;  

small quantities can be posted  
to end buyers

Forms of  
administration

Most often injected, snorted  
or smoked, sometimes ingested

Can be smoked, snorted or injected, 
 but a considerable share is tableted 

Pharmacology
Largely  

understood 

Not always known or predictable,  
even if the chemical structure is known; 

some new compounds may appeal to 
different user groups

Table 1  Comparison of drugs of natural and synthetic origin
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detection of domestic laboratories used for the man-
ufacture of synthetic drugs, which was not previously 
the case. Authorities in Kazakhstan reported a 50 per 
cent increase in laboratory detections between 2020 
and 2021, detecting, in 2021, 36 laboratories manufac-
turing mephedrone and alpha-PVP using increasingly 
sophisticated techniques and equipment.107 

The synthesis of drugs can be honed to better guaran-
tee product consistency and prices. The productivity 
of coca or poppy crops may vary from one harvest to 
another.108 Economic analyses of illegal drug markets 
reveal that commodity prices for plant-based drugs 
suffer from chaotic or periodic fluctuations given the 
agricultural nature of inputs and because distributors 
are unlikely to hold much inventory in order to avoid 
risk.109 Synthetic drugs have lower price volatility as 
they are guaranteed to have more consistent purity, 
and because synthesis takes a short amount of time, 
producers are more likely to be able to respond to 
demand signals and reduce the risk associated with 
holding inventory. In fact, data from the United States 
show that the price volatility of cocaine and heroin 
was much higher than that of methamphetamine.110  

Furthermore, the processing of many drugs for retail 
markets requires diluting and repackaging the product, 
often near the point of retail sale.111, 112 Generally, whole-
sale distributors take illegal imports and dilute them 
further, contributing to price volatility in retail markets 
as buyers are unable to determine the quality of  
the product until after consumption.113 The retail  
distribution of powder imported in bulk allows local 
retailers to compete through product differentiation 
and branding in order to attract customers.114 Dilution, 
repackaging and retail-level branding are common 
aspects of drug markets, especially for products sold 
in powder form. 

Synthetic drugs can appear in tablet form, which has 
not generally been the case for plant-based drugs. From 
the supplier’s standpoint, tableting can be automated 
and can ensure greater product consistency. Large-
scale commercial tableting machines can run 
uninterrupted and require only a few skilled technicians 
to produce tens or hundreds of thousands of tablets 
a day.115, 116 While dosing in tablets may be inconsistent 
across different suppliers,117 large-scale manufacture 

of synthetic drugs has endured in areas with weak rule 
of law, but also happens in countries with strong rule 
of law; MDMA, amphetamine and methamphetamine, 
for example, are manufactured in Europe, as is a small 
share of cathinones, mostly to meet local or regional 
demand.95, 96 Authorities in Europe have noted the 
increasing manufacture of synthetic drugs within the 
continent and their trafficking to other regions.97 Com-
pared with the production of plant-based drugs, which 
prioritizes control over territory and rural populations, 
the manufacture of synthetic drugs can be easily relo-
cated, sometimes closer to end markets or to major 
commercial hubs with access to imported chemicals 
or export routes, and chemists or cooks can be rotated 
from one laboratory to another, further reducing the 
risk of detection. 

Shorter supply chains for synthetic drugs can reduce 
or eliminate some risks, especially if synthesis labora-
tories are relocated within a country in order to avoid 
the crossing of borders. In recent years, Canadian and 
United States authorities have detected and disman-
tled fentanyl synthesis laboratories, sometimes located 
not far from end markets.98, 99 Similarly, since the early 
2010s, the illegal manufacture of “captagon” has 
shifted from East and South-Eastern Europe to end 
markets in the Middle East.100 European authorities 
have recently seized increasing amounts of chemical 
precursors and detected clandestine laboratories for 
several synthetic drugs, such as cathinones, gamma-bu-
tyrolactone (GBL), gamma-hydroxybutyric acid (GHB) 
and ketamine, suggesting a shift in production to meet 
demand on the continent.101 Prior to 2020, many of 
these synthetic drugs came from Asia.102 

In other instances, criminal producers have expanded 
operations to other emerging markets or countries 
that have limited capacity to detect drugs or screen 
imports for a growing range of precursors. For exam-
ple, the illegal manufacture of methamphetamine has 
recently been reported in countries in Africa, including 
South Africa and Nigeria,103, 104 using precursor inputs 
from Asia105 and intended for regional and global mar-
kets. In recent years, several large-scale ketamine 
laboratories using industrial-grade equipment and 
employing teams of foreign cooks have been disman-
tled in Cambodia.106 Countries in Central Asia have 
also recently reported marked increases in the 
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introduction to drug markets, especially if their 
potency is much greater than the drugs they replace.

In that regard, consumers face several challenges. In 
some instances, synthetic drugs are so new that their 
pharmacology and the harm that they cause are not 
entirely understood or documented. Likewise, there 
may be fewer available treatments, therapies or antag-
onists for some new drugs. The growing availability of 
a wider range of psychoactive substances allows sup-
pliers to create ever-more dangerous cocktails, as 
evidenced by the growing number of tranquillizers, 
including unapproved benzodiazepines, mixed with 
other drugs that are showing up in the drug supply. 

Although drugs of synthetic origin create certain eco-
nomic and cost-cutting benefits for profit-maximizing 
criminals, they are unlikely to displace all plant-based 
drugs on every occasion and in every place. User tastes 
and preferences will continue to shape markets. Socio-
cultural contexts are important drivers, and some 
markets or individuals may opt for traditional plant-
based drugs, such as cannabis or cocaine, because they 
appear to be more natural (i.e. they are considered to 
be less harmful), produce the desired psychoactive 
effect or are regarded more highly than their synthetic 
counterparts. In some instances, plant-based drugs 
such as cocaine121 are for now, still more cost-effective 
than the synthesis of some key compounds. For these 
reasons, criminal groups are likely to continue to 
supply certain plant-based drugs. 
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fungi-based psychedelics have been used traditionally 
for millennia in spiritual or folk healing rituals in many 
regions, but they have been better documented in the 
Americas.31

The second group of psychedelics, known as entacto-
gens, includes MDMA, which, in addition to producing 
effects that are similar to those of amphetamines, also 
acts as a serotonin-releasing agent and has effects that 
may be similar in some ways but are substantially dis-
tinct in others, from the classic psychedelics.32, 33 For 
example, unlike psychedelics, MDMA enhances the 
release of oxytocin, which is considered likely to be 
responsible for its subjective effects.34

The third group of substances, which are not consid-
ered classic psychedelics and are known as dissociative 
anaesthetics, includes phencyclidine (PCP) and ket-
amine. Although currently there is no clinical use of 
PCP, it was introduced as an anaesthetic agent in 1950; 
it was, however, discontinued due to therapeutic safety 
concerns. Ketamine was introduced as a safer alterna-
tive to PCP and is widely used as an anaesthetic for 
medical procedures, particularly in paediatric and vet-
erinary medicine.35 Both PCP and ketamine act as 
antagonists to the NMDA receptor complex and in 
part contribute to the cognitive or dissociative changes 
they produce.36 

Psychedelics, in general, rank lower in the degree of 
“abuse liability and dependence potential”37 than sub-
stances such as opioids, psychostimulants, cannabis 
or alcohol.38 However, a dependence syndrome has 
been identified in a small percentage of people who 
use psychedelics.39 Except for a few substances, such 
as DMT, tolerance40, 41 to both the physical and psycho-
logical effects of psychedelics develops rapidly. The 
psychoactive effects do not occur after three to four 
days of repeated use and may recur only after several 
days of abstinence.42, 43 Repeated use of PCP can lead 
to tolerance and the development of a substance use 
disorder that includes a withdrawal syndrome when 
use of the substance is stopped.44 

establishments which are directly under the control 
of their Governments or specifically approved by 
them”.18 There are psychedelics such as ketamine that 
are not under international control, but they have been 
subject to national control in some countries. The Con-
vention grants exceptions to some of the control 
provisions for plants that contain psychedelics and 
that are “traditionally used by certain small, clearly 
determined groups in magical or religious rites”.19 To 
apply for this exception, a State must, at the time of 
signature, ratification or accession, make reservations 
concerning these plants and their traditional use.20, 21 
It is only the active compounds, such as mescaline and 
psilocybin, that are placed under international control, 
and not the traditional plants containing psychedelics 
themselves (e.g. ayahuasca, iboga and peyote).22, 23, 24

What are psychedelics?

Psychedelics are a diverse group of substances that 
induce distorted states of consciousness, perception, 
thinking and feeling, accompanied by different degrees 
of auditory or visual hallucinations.25 

In medical research, three broad groups of psychedel-
ics are currently being investigated on the basis of 
their mechanism of action and effects: classic psyche-
delics, MDMA (entactogens) and dissociative 
anaesthetics. The classic psychedelics include LSD, 
psilocybin, dimethyltryptamine (DMT) and mesca-
line.26, 27 While the mechanism of action of most classic 
psychedelics is complex and not fully understood, in 
general they act as agonists (full or partial) of the sero-
tonin 5-HT receptors, increasing the availability of 
serotonin in the body.28 Many classic psychedelics are 
naturally occurring, but can also be synthesized from 
plant-derived materials. For instance, mescaline is 
derived from the peyote cactus and psilocybin from 
numerous species of mushrooms. DMT and many of 
its analogues can be synthesized, but DMT is found in 
numerous plants indigenous to South America. The 
plant-based psychedelic brew ayahuasca, for example, 
contains DMT, as well as monoamine oxidase inhibitors 
(MAOIs), which block the breakdown of DMT in the 
liver and thereby facilitate its hallucinogenic effect.29 
LSD, on the other hand, is a synthetic compound that 
was first synthesized in 1938.30 Many of the plant- and 
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The combined therapy, that is, psychedelic-assisted 
psychotherapy, encompasses meticulous preparation 
involving professionally trained psychiatrists, psycho-
therapists and other facilitators. The preparations 
include an intake and medical screening of the patient, 
one or multiple hours-long supervised psychedelic 
(administered) sessions that are guided and supervised 
by trained therapists, and then extensive integration 
sessions. These sessions are followed by conventional 
psychotherapies such as cognitive behavioural therapy 
or motivational enhancement therapy.60, 61, 62 In short, 
it is not the substances alone but their combination 
with the broader sequence of psychotherapy with 
trained psychiatrists and psychotherapists that ensures 
the therapeutic benefit. Therefore, while the ongoing 
research gives hope of new treatments for certain 
mental health disorders, it also suggests that such 
medical treatment will require demanding infrastruc-
ture and substantial resources, particularly in terms 
of psychotherapists’ time.63

Adverse effects arising from non-medically 
supervised use
The use of psychedelics is not free of risks and may 
cause a number of acute adverse health effects. Some 
people who use a psychedelic can experience an acute 
anxiety or panic reaction in response to the drug’s 
effects – commonly referred to as a “bad trip”. Other 
effects that people may experience after a “trip” with 
classic psychedelics include flashbacks, which are usu-
ally transient and innocuous experiences of the same 
visual distortions as those experienced during the 
“trip”.64, 65, 66 Severe adverse reactions to the non-med-
ical and unsupervised use of psychedelics may involve 
psychiatric or somatic symptoms, especially after 
chronic use; such adverse reactions depend on the 
dose and psychedelic substance used, as well as the 
presence of a pre-existing risk of developing psycho-
sis.67, 68 Although their occurrence is low, two long-term 
effects associated with the use of classic hallucinogens 
include persistent psychosis and hallucinogen persist-
ing perception disorder (HPPD).69, 70 Furthermore, the 
unsupervised use of psychedelics in a non-conducive 
environment can sometimes lead to physical harm to 
the persons using these substances or those around 
them.71, 72 

What does scientific research  
currently say about the effect of  
medical and non-medical use of 
psychedelics?   

Medically supervised use
Given the increasing burden of disease attributed to 
mental health disorders globally,45 a relatively recent 
wave of clinical trials, mainly in high-income countries, 
is presenting early yet promising results on the poten-
tial use of psychedelics to treat a range of mental 
health disorders in combination with conventional 
psychotherapies.46 The selected psychedelics are being 
considered particularly for patients with severe mental 
health disorders, such as PTSD, or those who are resis-
tant to, or cannot tolerate, the conventional treatment 
interventions involving pharmaceutical drugs such as 
selective serotonin reuptake inhibitors or other 
non-pharmaceutical interventions and psychothera-
pies.47 As at February 2023, there were 450 registered 
clinical studies on the use of psychedelics, conducted 
mainly in the United States, Canada and Europe,48 that 
are looking into the therapeutic effects of psychedel-
ics. Many of these clinical trials involve multidisciplinary 
teams and different approaches.49, 50 

Most of the major ongoing clinical trials are either in 
phase 2 or phase 3 and, therefore, have yet to deter-
mine the efficacy and safety51 of psychedelics, a 
requirement from regulatory authorities to approve 
and mainstream psychedelic-assisted therapy. So far, 
however, the results of early phases of those clinical 
trials have shown the potential of psychedelics to treat 
several complex mental health disorders, including 
substance use disorders, in controlled settings, often 
producing sustained therapeutic effects.52, 53, 54, 55, 56, 57, 58    

Moreover, a common element that is emerging from 
the clinical trials is that positive health outcomes are 
subject to the administration of the psychedelic sub-
stance under strict clinical guidelines in formal settings, 
including with the direct supervision of a trained pro-
fessional following appropriate screening and controls, 
and coupled with conventional psychotherapy 
sessions.59
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Table 1  Medical and therapeutic use and major clinical trials of psychedelic-assisted psychotherapy, as registered in the National 
Library of Medicine (United States) 

Sources: Based on a search of the database of the United States National Library of Medicine, ClinicalTrials.gov (accessed 22 February 2022); Kenneth W. Tupper, Evan 
Wood, Richard Yensen and Matthew W. Johnson. “Psychedelic Medicine: A Re-Emerging Therapeutic Paradigm”. Canadian Medical Association Journal 187, no. 14 (6 
October 2015): 1054–59. 
Note: The database is maintained by the National Library of Medicine of the National Institutes of Health (NIH). Information on ClinicalTrials.gov is provided and updated by the sponsor 
or principal investigator of the clinical study. Studies, not only limited to the United States, are generally submitted to the website (that is, registered) when they begin, and the information 
on the site is updated throughout the study. In some cases, the results of the study are submitted after the study ends.

Substance Status of control or proposal 
 for therapeutic use

Conditions for which clinical trials are 
proposed or ongoing Clinical trials completed Major clinical trials in 2022

Psilocybin Approved for prescription by psychia-
trists in Australia in supervised settings 
for specific treatment-resistant mental 
health disorders (e.g. depression) 

More advanced clinical trials are  
ongoing for a range of disorders in  
North America and Europe

Several states in the United States have 
begun approving psychedelic therapies 
for a range of conditions

	• Depression
	• Bipolar disorder
	• Anxiety (especially in patients with 
terminal illness such as cancer)

	• PTSD
	• Obsessive-compulsive disorder (OCD)
	• Eating disorders
	• Cluster headaches
	• Migraines
	• Alzheimer’s disease
	• Parkinson’s disease
	• Post treatment Lyme disease
	• Treatment of alcohol, tobacco,  
methamphetamine and opioid use 
disorders

Multisite phase 2 trials have been com-
pleted in the United States and Ireland

Phase 3 clinical trials on treatment- 
resistant depression with psilocybin-as-
sisted therapy in the United States

Phase 2 clinical trials for binge eating 
disorders in the United States

Phase 2 trial for PTSD among veterans  
in the United States and Canada

DMT and  
5-MeO-DMT

DMT research is less advanced and  
in early stage pre-clinical and clinical 
trials 

	• Depression (including major  
depressive disorder, and among  
terminally ill patients)

	• Depression and anxiety in Parkinson’s 
disease

	• Chronic pain
	• Substance use disorders (alcohol and 
cocaine)

Phase 2 clinical trials for treatment- 
resistant depression and major  
depressive disorder completed in the 
Kingdom of the Netherlands and phase 2 
trial for major depressive disorder in the 
United Kingdom

Phase 2 trial for major depressive  
disorder in cancer patients in the United 
States

Phase 2 trials for treating major  
depressive disorder with DMT-assisted 
therapy in the United States

LSD Early-stage pre-clinical  
and clinical trials 

	• Depression
	• Illness-related anxiety
	• Cluster headaches
	• Attention deficit hyperactivity disorder 
(ADHD)

Phase 2 clinical trials for anxiety  
disorders and major depressive disorder 
completed in Switzerland

Phase 2 clinical trial for cluster  
headaches and phase 2 trial for ADHD  
in Switzerland

MDMA Granted "Breakthrough Therapy"  
designation by the United States Food 
and Drug Administration (FDA) in 2017 
for a development programme for 
MDMA for the treatment of PTSD

	• PTSD
	• Autism spectrum disorder
	• Obesity
	• Mood disorder
	• Anxiety
	• PTSD and opioid use disorder, after 
childbirth

	• Substance (alcohol) use disorder
	• Eating disorder

Phase 3 clinical trials for PTSD com-
pleted in the United States and phase 2 
trials completed in Canada, Israel and  
Switzerland

Second phase 3 clinical trial to treat 
PTSD with MDMA in the United States, 
Canada and Israel

Ketamine The only substance among these  
psychedelics that is not under  
international control is being studied  
in the United States for a wide range of 
indications, other than its main use as  
an anaesthetic 

First approved ketamine-derived spray 
licensed for the treatment of treatment- 
resistant depression in the United States 
by FDA in 2019

Fast-track designation in the United  
Kingdom

	• Depression (also major depressive  
disorder)

	• Bipolar disorder
	• PTSD
	• OCD
	• Obesity
	• Anxiety
	• Delirium
	• Chronic daily headaches
	• Suicidal ideation
	• Epilepsy
	• Substance use disorders (alcohol,  
cannabis, cocaine, tobacco, opioid)

	• Gulf war syndrome
	• Autism spectrum disorder
	• Acute and chronic pain
	• Parkinson’s disease

Phase 2 clinical trials for treatment- 
resistant depression completed in  
multiple sites in Canada and the United 
States

Phase 2 trial for Rett syndrome in  
the United States

Phase 2 trial for OCD in the United 
States

Phase 2 trial for PTSD in the United 
States 

Phase 2 clinical trials for alcohol use  
disorders completed in the United States 
and the United Kingdom, and opioid and 
cocaine use disorders in the United 
States

Phase 3 clinical trial for treating  
alcohol use disorders with  
ketamine-assisted psychotherapy  
in the United Kingdom
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Traditional Indigenous medicine is protected by law in 
a few countries (the constitutions of the Plurinational 
State of Bolivia88 and Ecuador,89 for example, include 
regulations specific to Indigenous traditional medicine) 
and is recognized under some multilateral frame-
works.90, 91 Given the various developments related to 
the therapeutic use of psychedelics, and the use of 
psychedelics outside the settings of traditional spiri-
tual rites, there are increasing concerns among many 
Indigenous nations regarding “cultural appropriation 
of their traditional medicines, a lack of recognition of 
the sacred cultural positioning of psychedelics within 
their communities and cultures, the exclusionary prac-
tices in research and scale up endeavours and the 
threat to their intellectual property rights with patents 
of traditional Indigenous medicines”.92, 93, 94

Apart from concerns regarding the appropriation of 
Indigenous traditions, there can be other unintended 
or adverse consequences arising from the use of psy-
chedelics in touristic retreats. These retreats may not 
be regulated in terms of their practices, such as screen-
ing of the persons participating, in terms of the 
availability of trained facilitators to administer the 
psychedelic substance or in terms of the level of dosing. 
Some psychedelics may not be well tolerated or suited 
to some individuals, especially those with a pre-exist-
ing mental health disorder such as a psychotic disorder 
or a history of mania.95 There are also concerns regard-
ing instances of abuse, including sexual abuse by 
providers or guides at psychedelic retreats, and differ-
ent groups have called for greater awareness of such 
circumstances to reduce the risks, and for caution 
about referrals to retreat centres.96 

Unsupervised self-therapy
In addition, many studies have documented the expe-
riences of people in the unsupervised use of full doses 
or microdoses of psychedelics as self-medication to 
treat mental health disorders such as anxiety, depres-
sion or PTSD, or even to manage chronic pain,97, 98, 99 

highlighting varying frequency of use and a range of 
doses for such purposes. However, the precise dose 
and concentration of psychedelics required by patients 
to achieve the therapeutic benefit they are seeking are 
yet to be established through scientific evidence.100, 101 

How are psychedelics currently used?  

Medical use
As the phase 2 or 3 clinical trials of psychedelics are 
still ongoing, psychedelic-assisted psychotherapy is 
not currently a mainstream treatment for mental 
health disorders.73 Nevertheless, in a few countries, 
such as Australia and the United States, selected psy-
chedelics have been granted preliminary approval for 
the treatment of selected disorders such as PTSD and 
depression. The supervised medical use of psychedel-
ics is therefore very limited or relegated to experimental 
trials at present. 

Spiritual or traditional medicinal and wellness  
programmes and psychedelic tourism

Psychedelics in plants and fungi, many of them grow-
ing in the wild, have long been integral to some 
religious and spiritual practices of Indigenous commu-
nities in different parts of the world.74, 75, 76 Indigenous 
tribes and communities in North and Latin America 
and parts of Africa and Asia continue to use psyche-
delics, and sometimes other psychoactive substances,77 
as part of their rituals. For instance, the Mazatec 
people in Mexico, the Shipibo people in the Upper 
Amazon, the Yanomami people in the Amazon and 
those practising the Bwiti religion in parts of Africa 
have all reportedly used psychedelics, including peyote, 
psilocybin mushrooms, ayahuasca and iboga, in tradi-
tional spiritual or healing rituals.78, 79

In connection with the renewed interest in the thera-
peutic use of psychedelics, the broader health and 
wellness market has also created a niche in the Amer-
icas and Europe for psychedelic-based spiritual 
journeys, mindfulness and healing retreats under the 
guidance of “trained” providers. There is an emerging 
psychedelic tourism sector, catering to high-end cus-
tomers, but also tours that offer cheaper options in 
many locations where the use of psychedelics is per-
missible either among the Indigenous populations or 
in other settings.80, 81, 82, 83 Such programmes, or retreats, 
typically borrow from traditional Indigenous rituals in 
an attempt to create spiritual experiences.84, 85, 86, 87 
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Monitoring ongoing trends

The discussion surrounding access to and the use of 
psychedelics is advancing, sometimes beyond the 
realms of their therapeutic use and the outcomes of 
clinical research. Although research on the supervised 
clinical use of psychedelic substances has developed 
in the last 20 years, best practices, clinical guidelines 
and protocols for the medically supervised adminis-
tration of psychedelics are yet to be developed. The 
risk is that the perception of psychedelics as good rem-
edies for mental health disorders (strongly advocated 
for by a growing number of advocacy groups and com-
mercial interests) will move faster than scientific 
evidence, opening up the market to unsupervised 
self-medication and recreational use before supervised 
therapeutic use is established. This may even under-
mine the further development of psychedelic-assisted 
psychotherapy. With a supervised medical treatment 
coupled with psychotherapy, which is likely to require 
substantial resources, including trained professionals 
and infrastructure, there is also the risk that the med-
ical treatment may not be accessible to all. This may 
trigger the development of an underground and unsafe 
market for such therapies, with the inherent risks of 
misuse and abuse of an unregulated practice. Some of 
the policy developments taking place, for instance, in 
some jurisdictions in the United States, and even 
retreats catering to psychedelic tourism, or commer-
cial interests, are outpacing the clinical evidence of 
the therapeutic benefits of psychedelics. All of these 
factors may allow the development or expansion of 
markets with little or no regulation or monitoring of 
the quality of substances and of the “therapies”, which 
may further facilitate the unsupervised self-therapeu-
tic, non-medical and recreational use of psychedelic 
substances. 

treatment of treatment-resistant depression in 2019.121 
In Australia, the Therapeutic Goods Administration 
(TGA) announced in February 2023 that psychiatrists 
will be permitted to prescribe psychedelic substances 
to patients for certain conditions - psilocybine for 
treatment-resistant depression and MDMA for PTSD, 
from 1 July 2023. Currently, the TGA has not approved 
specific products containing psilocybin or MDMA; how-
ever, the recent amendment will allow only those 
psychiatrists who have obtained approval by a regis-
tered human research ethics committee (HREC) and 
a specific authorization by the TGA to access and 
legally supply ‘unapproved’ medicines containing these 
substances to patients under their care.122

Moving towards depenalization,  
decriminalization and legalization in  
some states in the United States 
Local jurisdictions in the United States, often respond-
ing to advocacy groups and and voters’ initiative, have 
also enacted state-level legal and regulatory changes  
related to the use of psychedelics, including depenal-
izing and decriminalizing certain behaviours, reducing 
penalties or assigning low priorities to enforcement 
or judicial exceptions for the possession or supply of 
psychedelics.123 Oregon and Colorado are two states 
that have enacted legislation for regulated access to 
some psychedelics. In November 2020, Oregon 
approved psilocybin-assisted therapy, including the 
regulation of the supply chain and the sale and pur-
chase of psilocybin products and the provision of 
psilocybin therapy services where anyone over the age 
of 21, with or without the diagnosis of a mental health 
condition, can consume the “mushrooms” in a super-
vised setting.124, 125 Colorado followed in 2022.126 Some 
states are also in the process of legalizing possession 
for personal use, cultivation and the sharing of psy-
chedelics by adults, as well as licensing supervised 
therapy.127 These developments have occurred in the 
context of allowing either the medically supervised 
use of psychedelics (as alternative therapies) or the 
unsupervised individual use of such substances. 
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Comparison of broad guidelines for herbal and pharmaceutical products

Herbal products Pharmaceutical or medical-grade products

Agency National law, policy or regulation  
on traditional medicines

National pharmaceutical  
regulatory body

Pharmacopoeia 
and monograph

Description of pharmacopoeia  
and monograph defining qualifying 
conditions and dosage

Pharmacopoeia or  
monograph defining qualifying  
conditions and dosage

Evidence of 
efficacy and 
safety

Evidence of therapeutic effects and 
benefits based on established traditional 
herbal medical practices, as well as 
evaluation of quality, safety and efficacy  
of herbal medicines.

For dietary supplements, any claim  
can be accepted

Evidence-based laboratory  
and clinical trials among humans,  
with evaluation of quality, safety and 
efficacy of pharmaceutical products,  
with identification of active 
pharmaceutical ingredient

Designation Either as:

•	 Prescription herbal medicines

•	 Over-the-counter herbal medicines

•	 Dietary supplements

•	 Health food

Either as:

•	 Prescription medicines
•	 Over-the-counter medicines
•	 Dietary supplements

Manufacturing Quality assurance through:

•	 Application of good manufacturing 
practices (GMP)

•	 Good laboratory practices
•	 Active p ingredients (API)
•	 Good agricultural and collection  

practices (GAP or GACP)

Quality assurance  
(national laboratories) through: 

•	 Application of good manufacturing  
practices (GMP)

•	 Active pharmaceutical ingredients 
(API)

Marketing Marketing  
authorization

Marketing  
authorization

Pharma-
covigilance

Post-marketing surveillance of herbal 
medicines for adverse effects

Pharmacovigilance based on  
reporting of adverse effects

Essential 
medicines list

National law, policy or regulation on 
traditional medicines

National essential medicines list

Registration requirements to establish 
interchangeability (bioequivalence)

Source: Based on WHO, “Global Report on Traditional and Complementary Medicine 2019.” Geneva: World Health Organization, 2019; and WHO, 
“Expert Committee on Specifications for Pharmaceutical Preparations – Forty-Eighth Report” Technical Report Series, No. 986. Geneva: World 
Health Organization, 2014.46
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same plant or herb may vary in their content of active 
ingredients. In addition, variations in the cultivation 
environment (e.g. soil, water, sunlight, humidity, pes-
ticides, fungi and other contaminants) can affect the 
quality of any herbal medicine.6 For these reasons, 
there are recommended quality control practices for 
plant-based pharmaceutical preparations that may 
also be applied to cannabis-based products for medical 
use, with the aim of protecting consumer health by 
ensuring that medicines are effective, safe and of high 
quality.7

Approaches to patient access to  
medical cannabis-based products: 
from restricted access for only few 
predetermined conditions to limited 
oversight for unspecified conditions

A range of regulatory approaches provide patients 
with access to medical cannabis-based products.  At 
one end of the spectrum is the regulatory approach, 
where patients with very specific conditions only can 
access medical cannabis products. For example, in  
the United Kingdom, medical cannabis products for 
medical use can be prescribed only by a specialist 
based in a hospital for specific conditions, such as 

Recommended quality control practices for plant-based medicinal preparations 

Quality control practice Description Result or purpose

GAP – good agricultural  
practices or GACP – good 
agricultural and collection 
practices

Quality assurance mechanism 
ensuring homogeneity of 
concentrations of herbal 
preparations (e.g. cannabinoid 
concentrations in the case of 
cannabis-based productions) 
applied to medical plants in order  
to obtain standardized products

Control of batch-to-batch variation 
(e.g. cannabinoid profile in the 
case of cannabis-based products); 
limitation of microbiological and 
chemical contamination (e.g. 
pesticides, heavy metals) of the 
herbal material; and guaranteeing 
that the plant material is free from 
microbiological contamination  
(e.g. bacteria and fungi)

GMP – good manufacturing 
practices

Quality assurance for industrial-
scale production of herbal products 
(in the context of cannabis-based 
products, assuring quality control 
measures in production, including 
of the contents and composition of 
cannabinoids)

Certification of the production 
site evaluation of basic quality 
parameters, including the 
fulfilment of criteria established in 
pharmacopeial monographs

API – active pharmaceutical 
ingredients

Quality assurance for each herbal 
pharmaceutical product (in the 
cannabis-based products context, 
it would include those that are 
cannabis extracts)

Homogeneity of chemical 
composition and content (in 
the cannabis-based products 
context, it would be to ensure the 
homogeneity of the cannabinoids)

Sources: Souza, Maíra Ribeiro de, Amélia Teresinha Henriques, and Renata Pereira Limberger. “Medical Cannabis Regulation: An Overview of 
Models around the World with Emphasis on the Brazilian Scenario.” Journal of Cannabis Research 4, no. 1 (June 16, 2022): 33; WHO. “Expert 
Committee on Specifications for Pharmaceutical Preparations - Fifty-Fifth Report.” Technical Report Series, No. 1033. Geneva: World Health 
Organization, 2021; WHO. “Guidelines on Good Agricultural and Collection Practices (GACP) for Medicinal Plants.” Geneva: World Health 
Organization, 2003. WHO. “Guidelines for Assessing Quality of Herbal Medicines with Reference to Contaminants and Residues.” World Health 
Organization, 2007.
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At the other end of the spectrum are regulatory 
approaches like that of Canada and several states in 
the United States, where patients with qualifying med-
ical conditions, such as “chronic pain”, “anxiety” and 
“muscle spasms”, can obtain a recommendation from 
a licensed health care practitioner for cannabis.20, 21, 22 

Similarly, in South Africa medical cannabis-based prod-
ucts can be prescribed for any health condition if the 
physician with whom the patient is registered deter-
mines that it could help the treatment of that health 
condition.23, 24 

Guidance or guidelines are available in many countries 
to inform the medical use of cannabis-based products, 
including in Australia, Canada, the United Kingdom, 
Israel, the Kingdom of the Netherlands, and some 
states in the United States.25 For example, the Israeli 
Medical Cannabis Agency has a medical-grade canna-
bis “Cannacopoeia” – a manual for prescribing 
physicians as a good clinical practice guideline – as 
well as guidelines for high-quality practice for all supply 
chain segments. Notably, the clinical guidance on the 
qualifying conditions and on prescribing specific can-
nabis-based products for those conditions may vary 
by country or even within a country.26 

Medical cannabis-based products  
on the market: from standardized 
products to cannabis preparations  
of unspecified composition

One of the challenges in regulating the medical use of 
cannabis-based products is defining which products 
to make available, whether the plant only or plant-
based derivatives or extracts will be allowed, and what 
production processes will be permitted.  

Different cannabis-based products based on cannabis 
flowers and cannabis extracts are marketed in some 
countries as herbal medicinal preparations, often with-
out regular marketing authorizations. These range from 
strictly approved standardized products with known 
contents and concentrations to any cannabis prepa-
ration with an unspecified composition. For example, 
on the one hand, in many countries in the European 
Union, pharmacies can prepare patient-specific prod-
ucts (magistral preparations) based on a physician’s 
prescription.27, 28 On the other hand, in some jurisdic-
tions in the United States and Canada, products with 
high THC content, including smokable cannabis prod-
ucts with known carcinogens, tars and other harmful 
effects on health29, 30 (such as respiratory illnesses),  

Medical cannabis products in the Kingdom of the Netherlands

Category Product THC CBD

High THC,  
low CBD

Bedrocan® @ 22 <1

Bedica® @ 14 <1

Bedrobinol® @ 13.5 <1

THC and CBD 
balanced

Bediol® 6.3 8

Low THC,  
high CBD

Bedrolite® <1 9

Source: Brunetti, Pietro, Simona Pichini, Roberta Pacifici, Francesco Paolo Busardò, and Alessandro Del Rio. “Herbal Preparations of Medical 
Cannabis: A Vademecum for Prescribing Doctors.” Medicina (Kaunas, Lithuania) 56, no. 5 (May 15, 2020): 237. 
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Kingdom of the Netherlands, although all aspects of 
the supply chain are standardized, the production or 
manufacturing of those medical cannabis-based prod-
ucts is not centralized. 

In other jurisdictions, the cannabis-based products 
made available for medical use may be neither limited 
nor highly regulated. While the Government of Aus-
tralia makes cannabis-based products available for 
medical use through its special access scheme, the 
specific products used by patients are all unapproved 
by the federal medicines regulator, the Therapeutic 
Goods Administration, although the Administration 
does require companies or individuals that produce  
or grow a medical cannabis-based product to follow 
good manufacturing practice for medicines.41 More 
than 40 companies were registered in 2022, and  
several dozen more imported products have been 
approved, offering patients in Australia a wide range 
of medical cannabis-based product options with  
varying cannabinoid compositions, including CBD-only 
or CBD-predominant, CBD-THC balanced, and THC-
only or THC-predominant products.42

Canada and some jurisdictions in the United States 
have allowed a much wider array of producers and 
cannabis-based products in their medical markets; in 
the case of United States, these include products that 
are not approved by the federal Food and Drug Admin-
istration and are therefore illegal under federal law 
throughout the country.43 In Canada, people can access 
cannabis-based products for medical purposes by reg-
istering with licensed cannabis producers, they can 
register with Health Canada to produce a limited 
amount for their own medical purposes, or they can 
designate someone else to produce cannabis for 
them.44 The cannabis-based products available for med-
ical (and equally for non-medical) purposes include 
products ranging from plants or seeds to dried and 
fresh cannabis plant, extracts, edibles and topical 
ointments.45 

There are  risks associated with self-cultivation or home 
cultivation of cannabis for medicinal use. The extracts 
from cannabis plants may contain pesticides or herbi-
cides as well as other contaminants. The THC potency 
may vary from one plant to another, making it difficult 
to determine the precise dosage for the consumption 

of cannabis, and rather than providing therapeutic 
benefits, such use may actually harm the person. In 
addition, if cannabis-based products are not stored 
safely in a dwelling, it may even lead to their diver-
sion.46 Different studies that have reviewed the 
cannabis-based products available in medical cannabis 
dispensaries in jurisdictions in the United States have 
reported a variety of products available; several stud-
ies have also noted that these products are similar to 
the cannabis-based products offered for non-medical 
use.47, 48, 49 Another issue noted in studies of the med-
ical cannabis market in the United States is that the 
contents of the cannabis-based products do not always 
match what is indicated on the labels. For instance, in 
one study some products contained negligible amounts 
of CBD and others contained significantly more THC 
than indicated on the label; the median THC-to-CBD 
ratio of the products that were tested was 36:1, placing 
patients at risk of experiencing adverse effects.50 In 
another study, the THC content observed in the sam-
ples that were tested were considered to be high 
enough to produce intoxication or impairment, espe-
cially among children, thereby negating any potential 
clinical response.51 The level of THC and CBD and their 
ratio are important factors in the therapeutical effects 
of the products. In a study, for instance,  it was shown 
that the exposure of patients with chronic pain to high 
THC concentrations, i.e. higher than 10 to 15 per cent 
THC, puts them at risk of experiencing side effects or 
adverse events without any further beneficial effect 
of pain relief.52 Similarly, a THC-CBD balanced product 
is considered appropriate for pain management, and 
cannabis-based products with other THC-to-CBD ratios 
or with a THC content higher than 15 per cent may not 
provide the desired therapeutic benefit.53 

Supply of medical cannabis-based 
products: from centralized systems to 
unlicensed or unregulated supply

Regulatory control of the supply of medical cannabis 
may vary, with limits placed on the number of produc-
ers, distributors and retailers supplying medical 
cannabis products and limits on the actual products 
allowed. Regulations may also relate to the practice 
of cultivation and production of cannabis-based 
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Other examples of less or minimally regulated supply 
chains are some state jurisdictions in the United States, 
where patients or their caregivers are allowed to grow 
their own cannabis for medicinal purposes without the 
need for a formal licence or the requirement to follow 
good agricultural practices or good manufacturing 
practices for the plants and other medical cannabis 
products that are produced, with inherent risks of prod-
uct variation and contamination, e.g., with pesticides 
and heavy metals. Medical cannabis dispensaries also 
operate in many of these jurisdictions, with varying 
legal requirements across states on the products and 
the contents that are allowed to be sold, the compa-
nies allowed to manufacture those products and the 
practices that they may follow.62, 63

Other issues and considerations for 
regulating cannabis-based products 
for medical purposes

Besides the main areas of medical cannabis regulation 
reviewed above, there are other issues that could influ-
ence the evolution of  regulatory approaches to 
medical cannabis-based products. The evidence on the 
conditions for which medical cannabis-based products 
can be effective is continuously evolving, and the use 
of cannabis-based products for conditions for which 
there is a perceived benefit may also evolve. Other 
factors that may also have an influence on regulatory 
approaches to medical cannabis-based products 
include changes in the perception of risk and harms 
of non-medical cannabis use, as well as product inno-
vation and diversification led by commercial interests, 
which may also open the market for the recreational 
or non-medical use of cannabis.

Dosage of cannabis-based products
There remains limited research on cannabis-based 
products for therapeutic use. Given the costs and  
time involved in developing a new medical product, 
especially for a plant-based or herbal product such  
as cannabis, in an environment of developments to 
legalize the non-medical use of cannabis, there is less 
incentive for pharmaceutical companies to finance 
clinical trials that generate evidence using the “gold 
standard” of randomized clinical trials for qualifying 

medical conditions on the basis of the exact concen-
tration and dosage at which medical-grade 
cannabis-based products can be effective. For that 
reason, the pharmaceutical industry has not gone 
beyond the development of pharmaceutical products 
such as nabiximols, nabilone and dronabinol. As a 
result, for cannabis-based products, standards for 
effective dosages, typologies and medical conditions 
for which they would exhibit proven efficacy are not 
as well established as for pharmaceutical products. 
There are advocates who, instead of pursuing this “gold 
standard”, favour relying on the real-world or lived 
experiences of people, using information similar to 
pharmacovigilance data on adverse events from 
patients who use a range of cannabis-based products 
for medical purposes.64 These are issues that have 
emerged and also may have an influence on the regu-
lation of traditional herbal medicine.65 

A false perception of health and safety 

It has been argued that in the absence of clinical guide-
lines on specific medical conditions that can be treated 
with cannabis-based products or on the dosing of  
cannabinoids that could be prescribed, health practi-
tioners are often uncomfortable speaking to patients 
about these products. Patients may then turn to their 
friends or family, social media, cannabis dispensaries 
and cannabis advocacy groups to learn about dosage 
and self-administration of cannabis for medical 
purposes.66

The perception or belief, backed by cannabis advocacy 
groups and the industry, that herbal cannabis and  
cannabis-based products are a natural remedy and that 
people need to accept the “natural origin” of cannabis 
plant with no “safety concerns”, has reduced percep-
tions of harm for a wide array of health conditions  
in addition to the non-medical use of cannabis.67 The 
marketing of CBD-based products as health and well-
ness products, often labelled as cannabis, has amplified 
this perception. While there are conditions for which 
the science does support therapeutic benefits from 
cannabis-based medications,68, 69 there is also growing 
evidence documenting adverse events associated with 
high-CBD products,70 high-THC products and drug 
interactions with other drugs that may be used in the 
treatment of a condition.71, 72, 73, 74  
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Moreover, medical cannabis markets that are minimally 
regulated and exposed to competing commercial inter-
ests, such as those in jurisdictions in the United States, 
have been shown in various studies to give a degree 
of credibility to the use of cannabis-based products in 
general (not only medically). They have led to a shift 
in public opinion, encouraging voter initiatives for the 
legalization of the non-medical use of cannabis in sev-
eral states75, 76, 77 and to an increase in the non-medical 
use of cannabis by adults,78, 79 as well as an increase in 
emergency room visits and hospitalizations related to 
adverse effects, such as cannabis hyperemesis syn-
drome, after cannabis consumption.80, 81 

Commercial interests
Lastly, in jurisdictions with competing commercial 
interests, there has also been an industry-led diversi-
fication of products, some of which may contain a 
specific cannabinoid or a combination of either THC 
or CBD, or both, at levels that may not be safe for the 
conditions for which the products are advertised.82, 83 

There are reports from patients in the United States 
who are unable to find products containing their 
desired ratios of THC and CBD since the cannabis 
industry is instead producing products that appeal to 
non-medical users.84, 85, 86

Conclusions: what approaches can 
provide safe access to medical canna-
bis while limiting unsafe use?

The examples of regulatory approaches presented 
above highlight the range of choices that regulators 
need to consider when defining a medical market for 
cannabis-based products. These choices determine the 
permeability of the market. There are key factors that 
ensure limited product availability, with proven safety 
and efficacy, that can address legitimate medical needs, 
making medical products available for the conditions 
where scientific evidence is available. Such factors may 
also limit potential spillover into a non-medical or rec-
reational use market. In jurisdictions with minimal or 
no regulation of the market for medical cannabis-based 
products, there are concerns regarding quality assur-
ance for the products as well as the diffusion of new 
products containing ingredients that are not well 
suited for medical conditions, and regarding changes 
in the perception of harm associated with the non-med-
ical use of cannabis. Regulatory approaches that 
centralize the supply of medical cannabis are also likely 
to limit the influence of private sector entities with 
commercial interests that advocate for increasing the 
acceptability of cannabis use and the portrayal of can-
nabis as a healthy choice.   

The regulation of medical cannabis programmes also 
depends on the expansion of clinical research to obtain 
the needed evidence base regarding qualifying condi-
tions for medical cannabis, stakeholders’ involvement 
in the development of supply and regulatory frame-
works and clinical guidelines that outline the potential 
benefits and risks of medical cannabis, and broader 
strategies to promote safe and equitable access to 
medical cannabis products that meet the required qual-
ity standards.87
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serious offences, related to occupying public land and 
selling property without proper documentation.11 
Nonetheless, the Amazon Basin is registering an 
increase in both organized and market-driven crime, 
with dangerous implications for global climate and 
biodiversity commitments. One reason for this is that 
cocaine production and trafficking are surging, in par-
ticular in the Amazonian departments of Caquetá, 
Guaviare, Meta, Putumayo and Vichada in Colombia.12 
Most of the coca cultivation in the Amazon Basin, how-
ever, is not taking place in Colombia but in Peru. 
Another reason for the surge is that organized criminal 
groups, which have traditionally focused on drug pro-
duction and trafficking, are diversifying into highly 
profitable activities related to crimes that affect the 
environment.

Organized criminal groups involved in drug trafficking 
in Brazil, Colombia, Peru and, to a lesser extent, the 
Plurinational State of Bolivia are leveraging illegal and 
legal supply chains to expand their operations. There 
is growing evidence, for example, of drug traffickers 
financing and providing logistical support for illegal 
gold mining operations across the region, including 
on protected territories,13 expanding into illegal log-
ging and trafficking in wildlife (including plants, insects 
and animals). Shipping vessels used to lawfully trans-
port wood or minerals are also routinely loaded with 
cocaine concealed in consignments destined for for-
eign markets.14, 15, 16, 17 These kinds of illicit activity are 
frequently accompanied by convergent crime, ranging 
from bribery, extortion, fraud and money-laundering 
to homicide, violent assault, sexual violence and forced 
labour.18 Those most directly affected by these crimes 
are the poorest and most vulnerable communities in 
the Amazon, including Indigenous Peoples and those 
of African descent.

Conceptualizing drug-related crime, 
crimes affecting the environment and 
convergent crime

Large areas of the Amazon Basin are experiencing the 
convergence of multiple forms of criminality with 
severe implications for public security and sustainable 
development. Specifically, drug-related crimes can 
range from coca and cannabis cultivation to trafficking 

The relationships between drug-related crime, crimes 
that affect the environment, and convergent crime in 
the Amazon Basin are complex and evolving. Any 
assessment will be partial and non-exhaustive. This 
chapter offers a preliminary analysis of basic trends 
and patterns based on official data, site visits to 
selected countries, open sources and qualitative infor-
mation collected through 25 interviews with experts 
from law enforcement authorities, the judiciary, envi-
ronmental protection agencies, intergovernmental 
entities and civil society.

The chapter describes how the Amazon regions of 
Bolivia (Plurinational State of), Brazil, Colombia and 
Peru are at the intersection of multiple forms of orga-
nized crime that are accelerating environmental 
devastation, with severe implications for the security, 
health, livelihoods and well-being of the population 
across the region. A focus on the tri-State border 
between Brazil, Colombia and Peru provides an exam-
ple of the convergence of drug trafficking and crimes 
that affect the environment and their impact on 
communities.

Drug cultivation and trafficking and crimes that affect 
the environment are surging in the Amazon Basin cov-
ered by the four countries analysed in this chapter, due 
in part to an abundance of natural resources alongside 
a limited State presence, persistent corruption and 
structural factors related to informality, inequality and 
unemployment. Drug trafficking constitutes just one 
of multiple criminal activities in which organized crim-
inal groups are involved, together with land-grabbing, 
timber trafficking, illegal mining and trafficking of wild-
life across the region. These organized criminal 
networks are not just exacerbating deforestation but 
are also accelerating convergent crime ranging from 
corruption, tax and financial crimes, to homicide, 
assault, sexual violence, exploitation of workers and 
minors, and the victimization of those defending the 
environment, including Indigenous Peoples. 

The illegal activity affecting the environment in the 
Amazon Basin is, however, not always directly con-
nected to organized criminal groups. Often, illegal 
logging and mining are a result of either the corrupt 
award of licences and permits by elected public offi-
cials and senior bureaucrats,10 the falsification of the 
origin of wood or gold by buyers and sellers, or of less 63
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drug trafficking undermines the rule of law and 
amplifies criminal economies that facilitate and 
incentivize the involvement of a wide range of 
individuals and actors involved in crimes that affect 
the environment.

Drugs and deforestation in the 
Amazon Basin 

Concerns regarding drug production and trafficking in 
the Amazon Basin are hardly new and extend back at 
least four decades.27,28,29,30,31 From the 1990s onward, 
governments started explicitly linking the production 
of coca, and the trafficking of coca paste and cocaine, 
with the destruction of rainforests. The relationships 
between coca production and deforestation and deg-
radation in the Amazon Basin are, however, not 
clear-cut. Indeed, the far more important drivers of 
forest clearance are crop and livestock production. 
Nevertheless, early studies tended to emphasize a 
direct link between the expansion of coca bush culti-
vation and corollary forest cover loss,32,33,34 and 
macro-socioeconomic and demographic analyses indi-
cated that coca bush cultivation acted as an indirect 
driver of forest loss, mostly as a result of associated 
economic development.35 

The direct impact of illicit coca cultivation 
on deforestation is limited 
Although there are clear relationships between coca 
bush cultivation and some level of deforestation and 
environmental degradation, the scale of the direct 
impact is limited.36, 37 The reverse is also true: despite 
more frequent clearing associated with illicit coca cul-
tivation, areas with illicit coca cultivation can register 
less deforestation and smaller deforestation clusters 
than areas without coca cultivation.38 Recent scientific 
studies suggest that the effects of illicit coca cultiva-
tion on deforestation varied between countries 
between 2010 and 2020, and the extent of forest loss 
was often highly locally specific.39

Although drug markets have expanded in the Amazon 
Basin region overall, coca cultivation on its own is not 
explicitly correlated with large-scale deforestation.40, 

41, 42, 43, 44, 45, 46 There are exceptions: for example, coca 
production in Colombia close to the border with the 

and possession. Crimes that affect the environment 
are also varied including land-grabbing, illegal logging, 
illegal mining and illicit activities related to farming 
and livestock rearing. Convergent crime refers to crim-
inal activities that connect, overlap, enable and 
co-locate with drug-related crime and crimes that 
affect the environment, including corruption, mon-
ey-laundering, fraud, extortion, violence and other 
forms of victimization. 

Corruption facilitates the expansion of both drug-re-
lated crimes and crimes that affect the environment 
in the Amazon Basin. According to open sources and 
interviews with law enforcement officers, prosecutors 
and customs officials, and non-governmental organi-
zations, the government agencies tasked with 
safeguarding and protecting the Amazon Basin and 
people who live there – from high-level decision 
makers to police, border agents, and permit and licens-
ing authorities – are routinely exposed to corruption 
in its different forms, such as bribery, abuse of function 
and trading in influence.19 There are a multitude of 
ways that trafficked commodities – drugs, gold, soy, 
cattle, palm oil,20 timber and wildlife – cross borders 
facilitated by the use of fraudulent permits, licences 
and related documents, the complicity of public offi-
cials and elaborate money-laundering schemes 
involving legitimate businesses.21, 22, 23, 24, 25

A preliminary conceptual framework tracing the ways 
in which drug-related crimes interact with crimes that 
affect the environment and convergent crime, as well 
as highlighting wider impacts on society, offers a 
roadmap for diagnosing risks and formulating 
prevention strategies. Several features of this 
conceptual framework stand out. First, the process of 
producing, processing and trafficking, can have a direct 
and indirect impact on the environment, from selective 
illegal deforestation and degradation, which makes 
way for the cultivation and processing of drugs, to the 
pollution of the environment due to the burning of 
trees and use of precursor chemicals, as well as 
financial and land acquisition crimes associated with 
“narco-deforestation”.26 Second, drug trafficking groups 
are diversifying into crimes that affect the environment 
by default and design, including illegal land occupation 
for industrial agricultural purposes, illegal logging, 
illegal mining, poaching and trafficking in wildlife as a 
way of generating and laundering illicit profits. Third, 65
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soil.49 It takes more than 300 litres of gasoline to pro-
duce 1 kilogram of cocaine, with legacy impacts ranging 
from water pollution to soil degradation, which have 
implications for both animal and human health. Coca 
farmers also frequently use (illicitly sourced) chemical 
fertilizers and herbicides, which are leaching into rivers 
and disrupting local habitats and ecosystems.50 The 
wider effects of the drug production processes in the 
Amazon Basin are still poorly researched and warrant 
further investigation.  

Forced eradication can also trigger deforestation and 
environmental degradation since it can push illicit cul-
tivation into new areas. Evidence however is only 
available in Colombia and, although a 2013 assessment 
suggested a positive correlation between eradication 
and shifting cultivation,51 a more recent study, from 
2019, indicated that the effect on new coca cultivation 

Bolivarian Republic of Venezuela has been reported 
as a key factor driving deforestation there since 2016, 
including by forcibly requiring farmers to clear forests 
to make way for plantations.47 Nonetheless, the actual 
production of coca leaf and processing into cocaine over-
all appear to have a comparatively limited direct effect 
on deforestation and degradation. There are, however, 
clear indirect effects generated by drug economies. 
Research has shown that the expansion of the agricul-
ture frontier, cattle ranching, mining, roads, urban and 
energy development schemes, displacement and 
migration driven by the drug economy are potentially 
stronger covariates contributing to deforestation.48 

Drug cultivation and processing do generate environ-
mental impacts. For example, the use and spread of 
toxic precursor chemicals, such as acetone and sulfuric 
acid, and gasoline can contaminate groundwater and 

Table 1  Drug cultivation and deforestation in the Amazon Basin

Sources: “Forest Monitoring, Land Use & Deforestation Trends,” Global Forest Watch, n.d.; “Connecting Space to Village: Geospatial Information for Improved 
Environmental Decision-Making in the Amazon,” SERVIR Amazonia, n.d.; “Datos cartográficos Visualización de información geoespacial sobre la Amazonía.,” RAISG, 
n.d.; “Subregiones de la Amazonia Colombiana,” Instituto SINCHI, n.d.; coca cultivation surveys in Bolivia (Plurinational State of), Colombia and Peru; Instituto de 
Hidrología, Meteorología y Estudios Ambientales - IDEAM. Subdirección de Ecosistemas e Información Ambiental. Grupo de Bosques 2022. Proyecto Sistema de 
Monitoreo de Bosques y Carbono. Bogotá, D. C., Colombia; Instituto Nacional de Pesquisas Espaciais (INPE), Brazil, 2023.
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Percentage of the 
Amazon Basin accounted 

for by each country

Percentage of the 
country that is in the 

Amazon Basin 

Cumulative deforestation 
(2001–2021) in hectares

Proportion of national 
coca cultivation that is 

in the Amazon Basin

Brazil 58.8 58.9 Acre (969,100) 
Amapá (71,300)
Amazonas (1,933,300)
Maranhão (1,206,200)
Mato Grosso (7,307,400)
Pará (9,311,700)
Rondônia (34,600,600)
Roraima – (534,400)
Tocantins (186,200)

Colombia 7.1 42 (2000–2021)
Caquetá (735,000)
Meta (656,000)
Guaviare (371,000)
Putumayo (236,000)

20

Peru 12.8 60 Loreto (776,000)
Ucayali (687,000)
San Martin (648,000)
Huánuco (418,000)
Madre de Dios (301,000)

99

Bolivia  
(Plurinational State of) 7.7 43

Santa Cruz (4,500,000)
Beni (1,000,000)
La Paz (293,000)
Cochabamba (256,000)
Pando (237,000)

100



The indirect impact of the illicit  
coca economy on deforestation is more 
important
There is growing evidence of the indirect relationships 
between drug markets and deforestation. Specifically, 
drug trafficking and associated money-laundering tied 
to local extractive sectors are associated with the loss 
of forest cover.58 Dubbed “narco-deforestation”, these 
activities include the reinvestment of drug trafficking 
proceeds into legal and illegal land acquisition, forest 
clearance, the creation of pasture for cattle, and other 
agricultural activities such as soy and palm planta-
tions.59 Alongside the recycling of profits into 
agricultural activities is the financing of accompanying 
infrastructure, ranging from landing strips to irregular 
roads, all of which affect the integrity of forests and 

is either non-existent (in the case of manual eradica-
tion) or leads to a reduction of new coca cultivation in 
neighbouring areas as well (in the case of aerial spray-
ing).52 Moreover, while some research has shown that 
aerial spraying can generate negative health effects 
on coca growing communities,53, 54 other research is 
not so conclusive about the size and scope of the 
impact on the environment of glyphosate, spraying 
mixtures and the precision of spraying.55 Forced erad-
ication can also contribute to population displacement 
and voluntary migration, thus imposing new pressures 
on forested areas through urbanization and increasing 
deforestation and degradation.56, 57 

Map 2  Coca cultivation area in Bolivia (Plurinational State of), Colombia and Peru, 2021 

The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.

Source: National monitoring systems supported by UNODC and the governments of Bolivia (Plurinational State of), Colombia and Peru. Boundary 
of the Amazon Basin, produced by the Amazon Network of Georeferenced Socioenvironmental Information (Red Amazónica de Información 
Socioambiental Georreferenciada) (RAISG, 2020)
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Colombia and the Bolivarian Republic of Venezuela, 
which is 4,000 kilometres long and stretches from 
Cucui to Pacaraima. 

Coca cultivation and processing has intensified in sev-
eral Amazonian border areas where the presence of 
law enforcement officers is limited.96, 97, 98 An example 
of this is the Bajo Amazonas region in Loreto, Peru, 
where coca production has surged from 370 hectares 
in 2015 to over 6,470 hectares by 2021.99 Raids in the 
Putumayo and Mariscal Ramon Castilla departments 
of Peru have yielded enormous quantities of gasoline, 
cement and calc-silicate, all indicators that coca is 
being both grown and processed there.100, 101 While the 
primary organized criminal groups in Peru are less 
widely known, a group calling itself Clan Chuquizuta is 
reportedly active near the Colombian border.102 Local 
authorities believe that traffickers in the region may 

Examples of crime convergence in the 
tri-border areas
The Amazon Basin is home to several vast frontier 
regions where drug-related crime, crime that affects 
the environment and convergent crime are concen-
trated, benefiting from weak law enforcement, a rich 
ecosystem of criminal actors and a scarcity of mean-
ingful economic alternatives. Border areas are often 
hotspots where primary forests are being cleared to 
make way for coca production, illegal logging and gold 
extraction which amplifies corruption, financial crimes 
and lethal and nonlethal violence. A notable high-risk 
area is where the frontiers of Brazil, Colombia and Peru 
converge, in particular their key rivers, namely the 
Caquetá, Putumayo and Amazon, facilitating the traf-
ficking of timber, gold and drugs. Another high-risk 
zone extends across the northern border of Brazil with 

Map 3  Tri-border areas in Colombia, Peru, Brazil and Venezuela (Bolivarian Republic of) 

The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.

Source: Internal administrative boundaries of Brazil: the Brazilian Institute of Geography and Statistics. Internal administrative boundaries of 
Colombia: the National Geostatistical Framework of the National Administrative Department of Statistics (DANE, 2021). Internal administrative 
boundaries of Brazil: Geoportal Provita, 2023. Internal administrative boundaries of Colombia: the National Geographic Institute, 2021. Boundary 
of the Amazon Basin: the Amazon Network of Georeferenced Socioenvironmental Information (RAISG, 2020). Protected areas of Brazil: Ministry of 
the Environment, 2023. Protected areas of Colombia: National Natural Parks, 2022. Protected areas of Venezuela: Geoportal Provita, 2023. Igarape 
Institute and InSight Crime.
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intensified during the COVID-19 pandemic owing to 
significantly reduced military, police and environmen-
tal patrols across the region.112

Another common form of crime that affects the envi-
ronment in the tri-border areas of Brazil, Colombia and 
Peru is illegal logging. Illegal logging operations in 
Brazil, for example, are expanding from established 
areas in Brazil such as Mato Grosso, Pará and Rondônia 
to more remote regions of Acre, Roraima and Amazo-
nas.113 The combination of abundant forest, cheap land 
and limited controls has given rise to an explosion in 
illicit deforestation. Timber harvesting in Peru is also 
targeting high-value hardwood species. Trees are cut 
down, transformed into planks and rapidly sold domes-
tically and exported, despite export bans. The border 
areas serve a role in allowing the concealment of ille-
gally procured timber. For example, the village of 
Islandia on the Yavarí River in Peru near the border 
with Brazil and Colombia serves as a major hub for 
timber trafficking and processing.114 

Impacts on communities and 
Indigenous populations

Impact on health, violence and  
environment
In under-policed areas of the Amazon Basin where 
State presence and associated social services are lim-
ited, drug production, trafficking and consumption 
typically have a disproportionately high impact on 
vulnerable communities and the environment for each 
unit produced.115, 116, 117 One reason for this is that drug 
producers and traffickers have fewer constraints in 
place to minimize their environmental impacts. 
Another factor is that people who use drugs, as in other 
deprived urban and rural areas of South America, often 
have fewer options to access drug prevention and 
treatment services. In order to reduce the risk of dis-
ruption from security forces, drug groups often confine 
production and trafficking to more isolated, protected 
areas where many of these environmental impacts are 
hidden from public scrutiny. In Colombia, for example, 
nearly half of all illicit coca bush cultivation occurred 
in areas with special protection status in 2020,118 and 

be acting as independent criminal contractors, provid-
ing services to Colombian and Brazilian criminal 
groups.103

The tri-border areas are long-standing transit corridors 
for all manner of informal and illegal commodities. 
During the early 2000s, for example, media reports 
suggested that as much as 20 tons of cocaine a month 
was allegedly exported by FARC to high-level Brazilian 
traffickers.104 More traditional drug trafficking groups 
scaled up their involvement in crimes that affect the 
environment during the 2010s. The dominant drug 
trafficking groups involved in crimes that affect the 
environment are from Brazil and Colombia. Among 
the most known in Colombia are the ex-FARC and Ejér-
cito de Liberación Nacional (ELN), as well as the FARC 
breakaway faction, Los Comandos de la Frontera.105 
Meanwhile PCC and CV of Brazil have long-established 
footholds in Colombia, Peru, and Venezuela (Bolivarian 
Republic of).106, 107 

The spread of criminal activity in border areas engen-
ders a host of security and health risks while also 
entangling local populations in criminal enterprises. 
Poorer populations, in particular younger men without 
stable employment and lacking formal education, may 
succumb to recruitment by criminal groups or resort 
to growing coca, selling illegal timber or working on 
gold-dredgers, often colluding with criminal organiza-
tions. Men, women and youth with few alternative 
opportunities are often pulled into the crime vortex 
as prospectors, loggers, cooks, drivers or, in some 
cases, into forced sexual labour. Whether involved in 
crime or not, residents are routinely exposed to toxic 
residue from mining operations that poison local eco-
systems, including food and water sources.108, 109, 110 

Among the most common forms of crime affecting the 
environment involving drug factions in tri-border areas 
is illegal mining, in particular of gold but increasingly 
also of other precious metals.111 Owing to limited law 
enforcement measures, informal mining activities and 
associated businesses are proliferating in border areas 
such as Tarapacá in Colombia (on the tri-border with 
Brazil and Peru), many of them “taxed” by criminal 
groups. Drug factions and illegal mining operations 
frequently work with criminal brokers using fraudulent 
receipts to launder gold. These activities reportedly 

73

TH
E 

N
EX

U
S 

B
ET

W
EE

N
 D

RU
G

S 
A

N
D

 C
R

IM
ES

 T
H

A
T 

A
FF

EC
T 

TH
EE

N
V

IR
O

N
M

EN
T 

A
N

D
 C

O
N

V
ER

G
EN

T 
C

R
IM

E 
IN

 T
H

E 
A

M
A

ZO
N

 B
A

SI
N













a 	 Government of Colombia and UNODC / SIMCI (2021). Coca cultivation yield  
surveys in affected regions (2005-2021).

b 	 “Infinite dilution” refers to a condition in which the concentration of the solute 
(gasoline) becomes zero. In this case, as the processing is done in open areas, the 
gasoline disperses rapidly in the air and the concentration of gasoline rapidly 
becomes zero.

Drug trafficking routes

Although drugs and other contraband, such as illegally 
felled hardwoods, illicit gold and captured animals, are 
frequently transported by road and air, rivers are the 
central conduit for trans-shipment within countries 
and across borders. The sheer volume of commercial 
traffic across the Amazon Basin’s vast water network 
means that illicit products are easily concealed and 
often missed. Another factor is the weak regulation 
and monitoring of boats and shipping containers, 
including at public and private ports.146

Seizure data and open-source reporting show that 
cocaine produced in Colombia is typically exported to 

North America (and, to a lesser extent, Western 
Europe), either directly from ports on the Pacific or 
the Caribbean coasts or through Brazil and Venezuela 
(Bolivarian Republic of) northward toward the Carib-
bean and Central America. By contrast, Peru, and the 
Plurinational State of Bolivia, are considered the most 
common sources of cocaine for domestic markets in 
Brazil and Western Europe.147 Drugs may be sent 
through Acre, Amazonas, Rondônia, Roraima, and Mato 
Grosso in Brazil before exiting through the north-east-
ern and south-eastern states on the Atlantic to Africa, 
Europe and beyond. Paraguay is a primary source of 
cannabis for Brazil and high-potency varieties are also 
trafficked from Colombia to Brazil, primarily for local 
consumption.148

A huge amount
of chemicals is moved

to the coca areas to 
produce coaine

The logistics and 
infrastructure required to 
place the compounds in 
the area had an additional 
impact

High risk of spills, 
accidents, inadequate final 
disposal of containers and 
utensils, and inappropriate 
use of substances

Waste concentration 
due hotspots and 

permanence produce 
accumulative effects

Isolated and 
vulnerable territories 

are most affected

RISK FACTORS ASSOCIATED WITH COCAINE PRODUCTION WASTE
RISK FACTORS ASSOCIATED WITH COCAINE PRODUCTION WASTE
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the central role in cocaine production and the abun-
dance of exploitable natural resources of the Amazon 
Basin region, the region has probably among the dens-
est concentration of organized crime groups on earth.

The dominant drug trafficking organizations in Brazil 
have deepened their presence in the Legal Amazon in 
recent years. CV and PCC have expanded from their 
strongholds in Rio de Janeiro and São Paulo, respec-
tively, after several leaders were relocated to Federal 
and state prisons in the region. Over time, CV and PCC 
spread to cities, towns and the countryside of the 
states of Acre, Amapá, Amazonas, Maranhão, Mato 
Grosso, Pará, Rondônia, Roraima and Tocantins.183 They 
have aligned with a significant number of local drug 
trafficking organizations and criminal factions and have 
expanded their transnational operations, collaborating 
with partners in Colombia, Peru and Venezuela (Boli-
varian Republic of). A former ally of CV, the Familia do 
Norte (FDN) once held sway over the Solimões river 
route that enabled the transportation of drugs from 
Colombia and Peru to Manaus in Brazil, though the 
group has been severely weakened.184

Although they periodically fight among themselves, 
there is often pragmatic cooperation between Colom-
bian, Peruvian and Brazilian drug factions regarding 
cross-border dealings.185 For example, FARC and its 
dissident factions have long traded with Brazilian 
groups such as PCC, CV and FDN.186, 187 Less widely 
known Colombian drug trafficking organizations such 
as Los Comandos de la Frontera and Carolina Ramires 
also trade in drugs with criminal groups in neighbour-
ing countries.188, 189 These same groups often compete 
bitterly, however, for control over routes. For example, 
rival drug trafficking organizations frequently contest 
control over movements up and down the Caquetá 
and Putumayo rivers.190, 191 PCC and CV and their part-
ners routinely clash over drug routes, with outbreaks 
of violence often occurring in prisons and jails.192, 193, 194, 

195, 196 By contrast, Peruvian criminal groups, which often 
comprise clans or families across the VRAEM, appear 
to have reached an uneasy equilibrium in the interests 
of preserving business continuity, although overall 
levels of homicide and violent crime in areas where 
trafficking occurs, which were historically low, are ris-
ing.197, 198, 199

ensuring that illicit commodities reach their intended 
destination. On the frontline, there are local popula-
tions, often poor and lacking alternative opportunities 
for livelihoods, who are recruited voluntarily, or forced, 
to work in unhealthy and dangerous conditions, 
extracting trees, mining rivers and poaching endan-
gered species. 

The criminal markets are deeply connected to both 
formal and informal economies, including companies 
and individuals who provide services for the extraction 
and processing of illegal goods. Such individuals 
include merchants who source precursor chemicals, 
fuel, food, caterers, drivers, pilots and sex workers for 
criminal actors operating in remote frontier and for-
ested areas. Given the many connections between 
drug trafficking and crimes that affect the environment, 
these actors also frequently make use of shared trans-
portation routes and hubs, including rivers and ports, 
highways and irregular roads, and official and clandes-
tine runways. 

Some drug trafficking organizations that have operated 
in traditional coca-growing areas of Bolivia (the Pluri-
national State of), Colombia and Peru have opened 
new sections of the Amazon rainforest for coca and 
cannabis cultivation. As a means of expanding revenue 
and laundering profits, these groups frequently diver-
sify into a range of legal and illegal activities. In some 
cases, their operations may be directly and indirectly 
facilitated by local communities because they generate 
employment opportunities. 

Mapping drug trafficking organizations

A constellation of drug factions and criminal groups 
are both colluding and competing across the Amazon 
Basin. Many of the largest and most established drug 
trafficking organizations in the region – including PCC 
and CV of Brazil and factions of FARC – have influence 
across most of the countries and territories that make 
up the Amazon Basin. Some of them oversee vast trans-
national operations spanning multiple countries in the 
Americas and Europe.182 Powerful drug factions are 
particularly active in the region’s triple border area 
where Brazil, Colombia and Peru meet, including in 
and around cities such as Leticia in Colombia, Tabat-
inga in Brazil, and Santa Rosa de Yavarí in Peru. Given 90
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Displaced people suffer elevated 
levels of social and mental  
health problems 

Although the social and health problems experienced 
by people who have been forcibly displaced are not 
necessarily different in nature from those experienced 
by the general population, people who have been forc-
ibly displaced experience elevated levels of such 
problems, including mental health stressors.15 Most 
people affected by emergencies witness or personally 
experience stress, trauma, including the loss of their 
home and livelihood, family separation, and even vio-
lence and torture. Therefore, it is not unusual for 
displaced people to suffer from elevated levels of  
distress, including feelings of anxiety and sadness, 
hopelessness, difficulty sleeping, fatigue, irritability 
and anger, although such issues may be temporary in 
nature.16 

Moreover, people who have been displaced and are 
living in a new environment or social context may have 
to deal simultaneously with pre-existing social and 
health issues and post-displacement stressors, includ-
ing stigma.17, 18 As has been observed in other population 
groups, there also tends to be a high degree of hetero-
geneity in the prevalence of mental health disorders, 
including substance use disorders, among displaced 
people.19 Conceptually, the social and mental health 
problems that displaced people experience may either 
be pre-existing conditions exacerbated by a humani-
tarian emergency or the result of the protracted 
displacement of such people from their home environ-
ment and issues related to their placement elsewhere, 
both in the short and long term.20 

Social and mental health problems faced by displaced people in humanitarian settings, by stage

Possible  
pre-existing  
conditions 

Conditions  
precipitated by  
being displaced  

(immediate and medium term)

Conditions resulting  
from protracted  

displacement  
(medium to long term)

Social  
problems

Low social  
capital, poverty,  

discrimination as  
marginalized groups

Family separation,  
parenting under stress,  

lack of safety, loss of  
livelihoods, disrupted social 
networks, low trust, limited 

resources, lack of food, 
water or shelter

Overcrowding,  
parenting under stress,  
lack of privacy, and the  

undermining of community  
or traditional support/norms 

and social capital  
(structural and cognitive)

Mental health  
problems

Mental health  
disorders such  
as depression,  

schizophrenia and  
the harmful use of  

alcohol or drugs

Grief, acute stress  
reactions, depression  

and anxiety, and PTSD; 
harmful patterns of  

substance use; no access  
to or continuation of  
treatment services

Anxiety and depression  
owing to the uncertainty  
of the situation or future  

prospects, stigma and fear  
of losing legal status  

(e.g. as a refugee) when  
seeking support for  

substance use problems

Source: Adapted from “Mental health in Emergencies” (WHO, 16 March 2022).102
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recognized by national Governments and health sys-
tems, as well as the stigma they may face because of 
their substance use. The intersectionality of belonging 
to different groups affected by marginalization  
and discrimination (for example, being a female  
refugee from an ethnic minority with a substance use 
disorder) may further increase stigma and suffering 
and act as an additional barrier to accessing and  
utilizing services.81

The actual number of recently displaced Ukrainians 
who use drugs and have accessed low threshold and 
infectious disease services in bordering European Union 
countries has been reported as lower than originally 
projected. Most of the people displaced from Ukraine 
were women and two thirds of those who accessed 
opioid agonist treatment services in Poland, for exam-
ple, were women. This has raised questions regarding 
the availability and accessibility of gender-responsive 
services for women, given that the displaced women 
are often accompanied by children and therefore 
require a range of social support services in addition 
to opioid agonist treatment.82 

Since humanitarian emergencies may change pre-ex-
isting risks and patterns of substance use and substance 
use disorders, services and interventions for people 
displaced by humanitarian emergencies are effective 
only if they address pre-existing conditions, conditions 
induced by emergency situations and conditions 
induced by being in a prolonged humanitarian crisis. 

Although there have been increased efforts to integrate 
mental health, neurological and substance use disorder 
services in humanitarian settings into refugee primary 
health-care services over the past 10 years, overall ser-
vice utilization rates for mental health and substance 
use disorders do not appear to have increased.83 84, 85 

Health-care service utilization rates have been reported 
as being particularly low for common mental health 
disorders such as depression, anxiety, PTSD and sub-
stance use disorders. This may be related to the 
existence of different health-seeking behaviours for 
those disorders among refugees or because such ser-
vices are often offered outside of formal health-care 
settings, notwithstanding the low levels of availability 
or uptake of such services in host communities. 

travelled with strangers used substances (alcohol and 
other drugs) significantly more than those who had 
travelled with members of their family, indicating that 
the company of family members can be considered a 
protective factor against alcohol and drug use among 
displaced adolescents.75

Availability and accessibility of  
mental health services, including  
drug use disorder services, remain  
a challenge for displaced people 

The availability and accessibility of mental health ser-
vices, including drug use disorder treatment services, 
remain a challenge in most humanitarian settings. As 
a result of ongoing emergencies, violent conflict and 
a lack of infrastructure for providing such services, 
people who are internally displaced, for instance, often 
have limited, if any, access to health-care services.76 
Refugees face further barriers to accessing mental 
health services and services for the prevention of sub-
stance use and treatment of drug use disorders. 
Difficulties for refugees in accessing drug treatment 
services can stem from issues related to navigating a 
new and unknown health-care system, an insufficient 
command of the language of the host country, differ-
ent views to those held in the host country about 
substance use disorders and their treatment, and a 
lack of trust in such services.77 Moreover, the services 
available may not provide culturally sensitive inter-
ventions that encourage access to care within a 
religious and cultural context for the displaced popu-
lation.78 Furthermore, the availability of drug treatment 
and mental health services, especially in low- and mid-
dle-income countries, where the majority of displaced 
people are hosted, is often just as limited for the host 
population itself as for the refugee or displaced pop-
ulation.79, 80 

People who have been displaced as a result of a human-
itarian emergency and who use drugs or suffer from 
drug use disorders may experience a double stigma 
that acts as a barrier to accessing and utilizing sub-
stance use disorder treatment and other services. This 
may be the result of being part of a population group 
that may not be accepted by host communities or 
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In the context of humanitarian emergencies, the pro-
vision of food and shelter are typically prioritized. 
Often, the psychosocial issues experienced by displaced 
populations are indicators of the collective trauma and 
distress that they have experienced.90 Therefore, ignor-
ing these aetiologies in the prevention of substance 
use and the provision of mental health interventions 
can have unintended consequences, such as exacer-
bating existing psychosocial problems for the displaced 
population. As mentioned above, prevention pro-
grammes follow the same paradigm of interventions 
that are age-appropriate and culturally sensitive.91, 92 

Moreover, for children who have been exposed to 
stressful situations, such as humanitarian settings, the 
need for strong, healthy, nurturing caregiver relation-
ships assumes even greater importance than in normal 
circumstances.93 In this context, family programmes 
that build skills among parents and children and help 
to protect children from current and future challenges 
they may face in stressful situations in humanitarian 
settings are of the utmost importance. 94, 95, 96, 97 

In general, the paradigm of services for the prevention 
of drug use and the treatment of drug use disorders is 
the same as in any population, in line with the public 
health principles of drug service provision.86, 87 Under 
the holistic pyramidal structure, brief, low-level univer-
sal services and resources are made available to most 
people in need, at the bottom of the pyramid, and more 
specialized interventions be provided for those with a 
particularly high level of need, at the top of the pyra-
mid.88 There is also a consensus among experts that 
key principles for delivering substance use disorder 
treatment in humanitarian settings should, as in other 
settings, be centred around community engagement, 
the building of trust, integrated service delivery models, 
the reduction of stigma, the consideration of culture 
and context in service delivery, and an ethical, “do no 
harm” approach.89 
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9aimed at directly curbing the spread of COVID-19 
on-site, such as the use of personal protective equip-
ment, social distancing and COVID-19 testing.11 Such 
strategies can be broadly categorized as the introduc-
tion or scaling up of the use of telehealth approaches, 
the provision of (uninterrupted) access to medication 
or sterile injecting equipment and other approaches.

Interim evaluation of implemented  
adaptations to drug service provision
Adaptations implemented during the COVID-19 pan-
demic to services for people who use drugs or with 
drug use disorders have been evaluated in at least 37 
countries in all regions of the world,12 although rigor-
ous studies are mostly available from high-income 
countries.

Telemedicine

The use of telemedicine approaches has thrived world-
wide during the COVID-19 pandemic, although notable 
gaps in its utilization and challenges still remain.13, 14, 15 
In some countries, telehealth has been implemented 
for the first time during this period,16 the most com-
monly used approaches being telephone calls, followed 
by free video services.17 

Telehealth approaches were recommended by WHO 
and UNODC18 for the care of people who use drugs, 
and have been among the most used approaches 
during the pandemic.19 Studies have shown their fea-
sibility and acceptability and increased patient 
satisfaction,20 as well as a positive perception by clini-
cians.21 However, evaluations of such approaches in 
the case of people who use drugs have, to date, rarely 
been published outside of North America. Favourable 
clinical outcomes, including higher patient compliance, 
improved or unchanged treatment retention and 
improved abstinence rates,22 were reported. Telehealth 
has proved to help not only in overcoming the chal-
lenges of the COVID-19 pandemic, but also in 
addressing traditional barriers to treatment such as 
childcare or work commitments, transportation chal-
lenges and even stigma.23 A review of studies conducted 

Innovations and modifications of  
services for people who use drugs 
during the COVID-19 pandemic:  
what are the interim outcomes?

In response to the COVID-19 global public health 
emergency (declared a pandemic on 11 March 2020), 
most countries in the world introduced measures to 
curb the spread of the virus in the form of movement 
restrictions and stay-at-home orders.1 Such restrictions, 
together with the overburdening of health-care 
systems due to COVID-19 infections,2 compromised 
access to services aimed at preventing and treating 
drug use and its consequences.3 Routine surveillance 
of drug use, drug-related harms, drug treatment and 
other interventions may also have been affected;4 drug-
related treatment data that can be used to compare 
the pre-pandemic situation with the situation during 
the pandemic have been reported to UNODC by only 
46 countries. The majority of these countries5 reported 
a decline in the number of persons in drug treatment 
between the periods 2018–2019 and 2020–2021, with 
further declines from 2020 to 2021 in 18 of the 21 
countries that provided data for both years.6, 7 The 
disruption of services for people who use drugs and 
who have needed these services during the COVID-19 
pandemic has been well documented,8, 9 as have 
concerns over the likely negative impact resulting from 
this disruption.10 

In an attempt to mitigate this negative impact, there 
is evidence that numerous service providers and po‑ 
licymakers have actively and creatively sought ways 
to continue to provide services for people with drug 
use disorders during the emergency situation created 
by the COVID-19 pandemic. This is especially relevant 
in the case of opioid use disorders, which often require 
a daily intake of internationally controlled medicines. 
A number of different strategies have been imple-
mented across the globe to ensure continuity in service 
provision, in addition to measures adopted by services 



client groups. Populations facing increased difficulties 
in accessing telehealth-based care were persons expe-
riencing homelessness34 and people who inject drugs.35 
The lack of integration of a telehealth modality with 
the remainder of the health-care system was another 
problem reported in multiple studies.36 One exception 
was in the Province of Alberta, Canada, where the 
system in place allows many stakeholders (such as 
various addiction professionals, including from local 
services, laboratories and pharmacies) to manage the 
delivery of opioid agonist therapy entirely virtually.37 

 
mostly in the United States provided evidence that 
telehealth innovations during the COVID-19 pandemic  
have led to higher access to and improved use of med-
ication.30 An overall reduction in health-care costs was 
an additional benefit.31

The implementation of and experimentation with tele-
medicine has also raised some challenges; besides the 
impersonal experience and reduced privacy reported  

by some patients,32 there were limited possibilities of 
physical examination33 and limited access to and skills 
in using appropriate devices or the Internet in some 

Table 1  Brief overview of strategies implemented during the COVID-19 pandemic to maintain care for people 
who use drugs24, 25, 26, 27, 28, 29
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Type of strategy Examples described in the scientific literature
Telehealth 24-hour telephone lines

Smartphone applications for contact
Psychosocial services, counselling, individual and group therapy, and sometimes medical  
consultations online
Patient assessment and triage via phone/video calls
Distribution of electronic equipment (e.g. donated phones to patients and laptops to clinicians),  
installation of computers in prison units
Distribution of prepaid cards and devices with prepaid services
Text messaging with patients
Access to sanitized telephone booths placed outside the facility, allowing private video calls
Setting up of a sanitized private room with phone communication to providers in another room 
of the facility
Use of virtual platforms for outreach and education (e.g. on naloxone use)
Prescription via telemedicine, including teleconference

Ensuring access to medication 
and sterile injecting equipment

Electronic prescription
Introduction or increase in the number of take-home dosages
Home delivery of medications (including via a mobile van)
Decentralization of medication distribution and support via primary care
Dispensing of medications to a trusted contact (e.g. a patient’s family member)
Increased use of extended-release medicines, including depot buprenorphine
Provision of a pharmaceutical quality substitution for various street drugs
Drive-through events for naloxone education and distribution
Distribution of naloxone kits by mail
Drop-off basket regularly refilled with naloxone kits
Development of emergency plans to maintain the continuity of needle and syringe exchange  
programmes and opioid agonist therapy
Lifting of restrictions on the number of needles and syringes allowed to be distributed
Allowing of secondary distribution of needles and syringes by peers

Other Adjustment of the legal framework to allow for telehealth and longer take-home dosages
Urine drug screening via mobile van near patients’ homes
Suspension of urine drug screening

Provision of electronic pillboxes with a telephone support line





Implications for future services for people 
who use drugs or with drug use disorders
The COVID-19 pandemic has created a “natural exper-
iment” situation which has provided, out of the 
necessity of curbing the spread of the infection, oppor-
tunities for testing new approaches. It has also 
accelerated innovations in drug service provision. Sci-
entific evaluations remain disproportionally 
concentrated in high-income countries and the long-
term evaluations of the innovations have not been 
completed yet; therefore, definitive conclusions cannot 
be drawn, even if the interim outcomes of adjustments 
to services during the pandemic were – in places where 
their implementation was feasible and followed by an 
evaluation – to a great extent positive. Some aspects, 
however, such as the balancing of benefits and risks 
of different approaches to methadone delivery (i.e. 
extending take-home dosage policies for long periods 
of time or to non-stable patients),67 need more 
research. Most of the studies and reports reviewed 
concluded that innovations should be maintained in 
the future,68, 69 chiefly in order to improve access to 
evidence-based treatment,70 in particular where it was, 
or still is, lacking. This, however, collides with a number 
of obstacles, including entrenched routines in clinical 
practice (resistance to change), as well as inappropri-
ate financing rules (e.g. reimbursement of in-person 
visits only)71 and legislative obstacles,72 which would 
require financing and legislation changes in some 
countries.

HIV.47 However, data on treatment uptake, which would 
provide definitive confirmation of these findings, are 
not always available. 

Studies have shown that a decrease in quality of treat-
ment or patient outcomes was not recorded,48 while 
patient satisfaction increased,49 alongside improved 
quality of life and a sense of accomplishment and 
self-confidence among patients (perceived autonomy 
with increased self-esteem).50 Savings in resources 
(including clinicians’ working hours) were also often 
reported.51

The main concerns of clinicians regarding take-home 
dosages have long been potential diversion and over-
dose, often with a fatal outcome. Early studies did not 
show an increase in the number of overdose deaths 
among opioid agonist therapy patients, while an 
increase in the number of incidents of diversion to the 
illicit market was rarely reported; however, few rigorous 
and individual-level studies have been conducted to 
date.52, 53, 54, 55, 56 Recent studies in two countries showed 
an increase in methadone-related mortality following 
the first wave of COVID-19 in persons to whom meth-
adone had not been prescribed (but not in those who 
had been prescribed the substance)57 in the United King-
dom and at the general population level in the United 
States,58, 59 even though methadone-related mortality 
remained low in both countries and the reasons for the 
increase are not clear. This raises the question of pos-
sible methadone diversion or the non-adherence by 
patients to prescription instructions, but the available 
data do not allow definitive conclusions to be drawn 
yet.60, 61, 62 

A few challenges related to the expanded provision of 
take-home dosages have been highlighted in a number 
of studies, including more frequent dropouts,63 lower 
access of disadvantaged groups to support through 
telehealth interventions,64 and the perception of rou-
tine and treatment stability disruption in some 
patients.65 The abrupt interruption of the new guide-
lines for take-home dosages as soon as the state of 
emergency was lifted is an issue that was also raised.66 
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Sales on the dark web and on social media platforms 
are, at the same time, strongly interwoven. Reports 
claim that social media platforms are often used in 
parallel, sometimes in addition to purchases on the 
dark web.67 There are a multitude of social media plat-
forms that play a role in the drug-purchasing process: 
first of all in establishing contacts (such as Facebook 
groups or Instagram), then in offering the drugs using 
photos (such as Snapchat), while subsequent deals are 
often concluded on more secure social media apps 
(such as Telegram) or closed channels (such as Wickr 
or Facebook Messenger).68 A single app might also fulfil 
more than one of the roles discussed above. On Tele-
gram, for instance, there may be groups dedicated to 
the illicit supply of drugs. In other words, that social 
media platform is not only a means of concluding pur-
chases but, simultaneously, may be also used as a 
platform where contacts are established and illicit 
drugs are offered (including photos of them).69, 70, 71, 72, 

73 Research also suggests that some sellers obtain their 
drugs from the dark web and then resell them on social 
media platforms.74 

often perceived as requiring sophisticated IT skills to 
use and as being increasingly targeted by law enforce-
ment authorities. Social media and encrypted 
messaging apps are thus seen as faster, more conve-
nient and more user-friendly local alternatives for 
purchasing drugs than the complex and volatile dark-
net drug markets.47, 48 Moreover, social media users 
lean more towards the use of pictures, icons or emojis 
that resemble the products that consumers are looking 
for, thereby offering an alternative method of commu-
nicating and identifying illicit products – one that does 
not require the use of conventional text and which 
may be more difficult for law enforcement authorities 
to identify quickly.49

The proliferation and ubiquity of social media, coupled 
with its increasing use for buying and selling drugs,50, 

51, 52 suggest that the availability and accessibility of 
drugs are also on the increase for people with less 
access to traditional drug markets.53 Sections of the 
population can now be reached who otherwise may 
not have had easy access to drug markets. In the United 
States – and probably in other countries as well – the 
growth of social media and access to smartphones 
have led to the emergence of new threats, as criminal 
drug networks have started using social media to 
create new illicit markets and target a new clientele.54 
Perhaps even more problematic is that, in addition to 
drugs becoming more accessible, as reported in some 
studies,55, 56, 57 drug supply is now more varied in terms 
of the compounds and doses on offer.58, 59 

This may be a particular issue for young people, as the 
use of social media correlates strongly with age;60 the 
youngest age groups (those aged 16 to 24)61 seem to 
show the strongest inclination towards using social 
media to purchase drugs,62 while the use of the dark 
web for drug purchases seems to be more popular 
among young adults aged 25 to 34.63, 64

Even though the available data are still not sufficiently 
robust to arrive at final conclusions, published studies 
suggest that drug sales via social media have grown 
markedly and may already be more significant than 
drug sales via darknet markets on the dark web, nota-
bly at the retail level.65, 66 
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the market, there seems to be a significant overlap 
between consumers of CBD, cannabis, delta-8-THC and 
other emerging cannabinoid products: in a survey con-
ducted in the United States in 2022, a total of 35 per 
cent of current users of CBD and 30 per cent of users 
of cannabis had purchased psychoactive hemp-derived 
products (such as those containing delta-8-THC) in the 
previous six months. As a result, many companies that 
market CBD add delta-8-THC and similar products to 
their portfolios.64

There are indications that the commercial companies 
involved in marketing cannabis medicinal products 
and CBD wellness products are often linked with the 
companies that invest in the legal recreational canna-
bis market; in fact, sometimes they are the same 
entities.65 These companies, driven by profit maximi-
zation, favour policies and approaches that are likely 
to increase consumption.66, 67 A recent analysis has 
shown, for example, how the corporate social respon-
sibility practices of major North American cannabis 
companies are aimed at normalizing and legitimizing 
the industry.68 As has been the case with the “Big Alco-
hol”, “Big Tobacco” and “Big Pharma” industries, 
concerns have been raised, in particular in jurisdictions 
that have legalized the non-medical supply of canna-
bis, about “Big Cannabis”69 and the practices of 
lobbying, aggressive marketing and the potential influ-
encing of scientific research.70 

However, not all cannabis products emerging on the 
market are driven by the same segments of the expand-
ing industry. For example, there is not a clear link 
between the emerging companies that sell products 
containing delta-8-THC and HHC and “Big cannabis”; 
they may currently represent different and potentially 
competing71 segments of the industry.

HHC is increasingly found on the European market,50, 
51, 52 where it was first seized by the Danish police in 
May 2022.53 The substance had been reported in 22 
European countries by 31 March 2023,54 where it is sold 
openly and marketed as a supposedly “legal” replace-
ment for products containing THC in a range of 
brick-and-mortar and online shops.55 Products contain-
ing HHC range from low-THC cannabis flower and resin 
sprayed with HHC and vaping cartridges or pens, to 
edibles (especially flavoured sweets such as gummies 
and marshmallows), oils and tinctures; their form and 
packaging resemble those of delta-8-THC in North 
America.56, 57 The emergence of HHC, like that of delta-
8-THC, is likely related to legislative changes in the 
United States in 2018.58 Law enforcement data suggest 
that HHC oils and finished products containing HHC 
are often shipped to European countries in bulk from 
the United States.59 Moreover, between August 2022 
and March 2023, two other related semi-synthetic can-
nabinoids, HHC acetate and hexahydrocannabiphorol, 
were reported in five European Union countries.60 

In addition, pre-rolled cannabis cigarettes (joints) are 
reported to be infused with various substances. In the 
United States, for example, joints infused with con-
centrates containing delta-9-THC have been reported.61 
The adulteration of cannabis herb containing low con-
centrations of THC with synthetic cannabinoids has 
also been reported in the European Union. The sub-
stances most often detected were MDMB-4enPINACA 
in 2020 and ADB-BUTINACA in 2021 (in eight coun-
tries). The resulting product has been sold to 
unsuspecting persons as cannabis herb; its use has 
been associated with considerable harm, including 
poisonings, some of which proved fatal.62

The role of the cannabis industry in the 
popularization of cannabinoids
The rapid emergence on the market, in particular the 
online market, of the multitude of products containing 
delta-8-THC- and HHC testifies to the involvement of 
the industry in making them available. For example, 
according to a recent business report, in the United 
States delta-8-THC products have generated profits of 
about 2 billion dollars in two years and accounted for 
about 50 per cent of the cannabinoid market by the 
end of 2022.63 As an indication of the complexities of 
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Europe and was decreasing among young people in 
the United States,117 a surge in ketamine use was occur-
ring in East and South-East Asia. Also in connection 
with the dance scene,118 the non-medical use of the 
substance in Asia was initially documented in China 
in 1997.119 From the early 2000s, such use was also doc-
umented in Hong Kong, China, Taiwan Province of 
China,120 Macao, China, and Malaysia.121 

Indicators of ketamine availability rose sharply in that 
period and the popularity of ketamine in Hong Kong, 
China, increased so steeply that within three years of 
the introduction of the substance on the illicit market, 
it became the first drug of choice among people under 
21 years of age.122, 123, 124 In Taiwan Province of China, the 
popularity of ketamine soared in the early 2000s;125 in 
a series of surveys among middle- and high-school 
students in the early 2000s, ketamine was one of the 
most commonly used drugs, along with “ecstasy”.126, 127 
By 2014, 222,000 people, or more than 15 per cent of 
all registered drug users in China, were officially reg-
istered by the police as users of ketamine.128 The 
non-medical use of ketamine was placing a health 

Historical overview of the non-medical use 
of ketamine: a main drug of use in parts of 
South-East Asia 
The non-negligible non-medical use of ketamine 
started to emerge in the United States of America in 
the 1980s, in connection with the rave dance scene, 
and in Western Europe in the 1990s. Hard data from 
that period are available only for North America and 
Western Europe, although the non-medical use of ket-
amine at alternative dance parties on beaches in Goa, 
India, in that early period has also been reported.111 

Surveys conducted in Western Europe in the early 
1990s suggest that ketamine was used in relatively 
high doses,112, 113 often in private settings,114 by recre-
ational users wanting to experience the psychedelic 
effects of the drug rather than its stimulant effects as 
a dance drug.115 Towards the end of the 1990s, ketamine 
may have acquired a bad reputation on the European 
dance scene as a result of it being sold as “ecstasy”, 
leading to it being used inadvertently116 and having 
effects that were potentially markedly different from 
users’ expectations. 

In the early 2000s, while the use of ketamine was lower 
than the use of internationally controlled drugs in 

Fig. 2  Trends in past-year ketamine use among 
high school students, United States, 
2000–2022

Source: Richard A. Miech et al, Monitoring the Future National Survey 
Results on Drug Use, 1975–2022: Secondary School Students (Michigan: 
Ann Arbor: Institute for Social Research, University of Michigan, 2023).

Fig. 3  First-time offenders who were arrested in 
Taiwan Province of China, in relation to 
ketamine, 2001–2017

Source: Criminal Record Processing System and Administrative Penalty 
System for Schedule III/IV Substances, Taiwan Province of China.

Note: Since 2009, only those possessing 20 g or more of ketamine are subject to 
criminal prosecution, while those possessing less than 20 g of ketamine are 
subject to a fine and obligation to attend a drug seminar.
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Fig. 11  Past-year use of ketamine in England and 
Wales, United Kingdom, 2007–2022

Source: United Kingdom Office for National Statistics, Crime Survey 
for England and Wales.

Fig. 12  Ketamine use among the population aged 
14 and older in Australia, 2004–2019

Source: Australian Institute of Health and Welfare, National Drug 
Strategy Household Survey 2019.

has also been identified by law enforcement agencies 
and drug-checking services outside South America, 
including in North America and Europe.166  

Since 2021, ketamine has also been identified as an 
ingredient in concoctions such as “happy water”167 in 
Singapore,168 Thailand169 and Myanmar,170 and “k-pow-
dered milk” in Thailand, which resulted in 13 deaths in 
January 2021.171 In the same year, the substance was 
found to be an adulterant in “ecstasy” pills in Singapore 
and Thailand.172 

As a result of ketamine being sold in concoctions with 
various street names, the use of the substance may be 
underreported in surveys, owing to users being 
unaware of using it. 

Recent shift in ketamine demand and supply in 
East and South-East Asia

Ketamine use appears to be stable or declining in some 
countries, territories and geographical areas173 in East 
and South-East Asia.174 In China, for example, 37,449 
users of ketamine were registered in 2021,175 down from 
222,000 in 2014.176 This massive decrease coincided 
with a fall in the number of manufacturing facilities 
for the drug being dismantled in the country. Ketamine 
continues to pose significant challenges in the subre-
gion, however.177 In parallel to a shrinking market in 

Ketamine use and availability have been documented 
in South America at an even lower level since the mid-
2010s. Past-year use among university students in the 
Plurinational State of Bolivia, Colombia, Ecuador and 
Peru in the period 2019–2021 was, for example, 0.1 per 
cent or lower.161 Nevertheless, the quantities of ket-
amine seized were clearly on the rise in the subregion 
between 2015 and 2019 (increasing from more than 50 
to more than 300 kg) and a laboratory that was illicitly 
producing ketamine was dismantled in the nearby 
Dominican Republic in 2017. 

In Argentina, Chile, Colombia and Uruguay,162 ketamine 
was recently identified as an ingredient in concoctions 
such as “pink cocaine”, which has a number of different 
street names,163 including “tuci” and “tucibi”.164 More-
over, ketamine was identified in the oral fluids of 
almost one third of attendants at electronic music 
events held in Brazil between September 2018 and 
January 2020.165 More recently, in the period 2019–
2022, “pink cocaine”, or “tuci”, containing ketamine 
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Oran211 and Skikda212 in 2018 and 2019, respectively) 
and very likely Libya,213 with an increase in the number 
of consignments detected that were apparently en 
route to Libya, for example in Colombia (43 kg detected 
in the port of Buenaventura in July 2018),214 Italy (17 kg 
in the port of Gioia Tauro in October 2018),215 Ecuador 
(582 kg in the port of Guayaquil in December 2020),216 
Malta (612 kg in December 2020)217 and off the coast 
of the Canary Islands (218 kg in January 2023).218

routed towards ports on the Paraná-Paraguay water-
way, where they are loaded onto barge “trains” or other 
shallow-water conveyances and shipped southward 
towards the Atlantic Ocean. At some point on the 
waterway, from the vicinity of Rosario, Argentina, 
onward, the consignments are trans-shipped onto 
ocean-going vessels that then travel towards the final 
destination – often to Europe or Africa.203 The largest 
ever seizure of cocaine in Europe – 16.2 tons seized in 
the port of Hamburg in February 2021204 – consisted 
of a consignment that had been trafficked along this 
route.

The effects of the upturn in cocaine supply around 
2015 were also observed in Australia, where retail 
purity levels and cocaine consumption levels rose sig-
nificantly between 2016 and 2019, while retail prices 
fell. Not only did the number of past-year cocaine users 
increase sharply between 2016 and 2019, but several 
indicators of more intensive use outpaced this growth, 
suggesting that use patterns may have become more 
harmful. For example, the number of closed treatment 
episodes205 for drug use where cocaine was a principal 
drug of concern rose by 163 per cent between the 
reporting periods July 2015/June 2016 and July 2018/
June 2019. 206 

Emergence of cocaine transit points 
in Africa
The effects of the expansion of the cocaine market 
were felt beyond the established markets for the drug. 
New maritime routes directly to North Africa had 
emerged by 2016,207 when Morocco traced significant 
quantities of cocaine trafficked from Brazil and 
detected the use of a fishing boat for trafficking into 
its southern provinces.208 The development of cocaine 
routes into and through Morocco may have been facil-
itated by the existence of long-standing routes for 
trafficking cannabis resin into Spain and the ties to 
Morocco of the Netherlands criminal underworld, 
which is responsible for channelling large quantities 
of cocaine to the Kingdom of the Netherlands.209  

From 2016 onward, the majority of cocaine flows into 
Morocco were assessed to be entering along maritime 
routes.210 Soon afterwards, maritime routes began to 
reach the Mediterranean coast of North Africa, includ-
ing Algeria (with significant seizures in the ports of 

Map 1  Seizures of cocaine linked to the Paraná-Paraguay waterway 
or the River Plate estuary, and aircraft-related incidents along 
the Southern Cone route, 2017 to September 2022

The boundaries and names shown and the designations used on this map do not imply official 
endorsement or acceptance by the United Nations.

Source: Reproduced from UNODC, Global Report on Cocaine 2023: Local Dynamics, Global 
Challenges.
Note: A seizure was considered to be linked to the Paraná-Paraguay waterway or the River Plate 
estuary if its itinerary (actual or planned) included a stretch or a port on the waterway or the estuary. 
Aircraft-related incidents linked to drug trafficking include episodes where the circumstances 
suggested that, at the moment of detection, drugs had just been, were about to be, or were being 
transported on an aeroplane. Not all of the aircraft-related incidents represent the physical seizure of 
the relevant aircraft by law enforcement.
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In 2019, the ripple effects of the increases in cocaine 
supply became visible on the western coast of Africa 
and nearby islands, with notable individual seizures 
being made in Cabo Verde (9.5 tons in February and 
2.3 tons in August 2019), Guinea-Bissau (789 kg in 
March and 1.8 tons in September 2019) and Senegal 
(five seizures ranging between 43 kg and 798 kg and 
collectively amounting to 1.9 tons).219 In contrast, sei-
zures in the entire subregion of West and Central Africa 
had amounted to less than 1 ton annually in the period 
2015–2018 and 4.6 tons at the previous peak in 2007. 

Seizure data suggest that in 2021, the cocaine flows 
into West and Central Africa further expanded via 
countries in the Gulf of Guinea, such as Benin, Côte 
d’Ivoire, Nigeria and Togo. This shift may have been 
facilitated by an increasing pattern of sailing vessels 
departing from Brazil.220 In any case, cocaine reaches 
the two arrival zones (the west coast and the Gulf of 
Guinea) in contaminated cargo, in particular contain-
erized shipments, as well as on dedicated Atlantic 
crossings on sailing, fishing and merchant vessels (and 
combinations thereof). From these arrival zones, some 
cocaine may continue northward along the coast of 
West and North Africa. Some also continues overland, 
across the Sahel towards the Mediterranean coast, and 
from there likely towards Europe or possibly the Middle 
East.221 

Expansion of trafficking routes via South 
and South-Eastern Europe
Around the mid-2010s, maritime trafficking routes also 
began to increasingly reach countries in South and 
South-Eastern Europe. Some of the earliest observa-
tions of this development were made by Italian 
authorities, which, on the basis of data up to 2016, drew 
a possible link between increasing seizures of incoming 
cocaine on the north-eastern land borders of Italy and 
the activities of Balkan criminal groups facilitating mar-
itime cocaine flows into ports in South-Eastern Europe 
and subsequently along the well-established Balkan 
route, known mainly for trafficking in heroin.222  

According to Italian authorities, since 2020 Italian 
ports, mainly the southern port of Gioia Tauro, have 
been increasingly used as trans-shipment points for 
cocaine being trafficked eastward to ports on the 
Aegean Sea and the Black Sea. At these ports, large 

Map 2  Cocaine trafficking routes across West and North Africa

The boundaries and names shown and the designations used on this map do not imply official 
endorsement or acceptance by the United Nations. Final boundary between the Republic of Sudan 
and the Republic of South Sudan has not yet been determined.

Source: Reproduced from UNODC, Global Report on Cocaine 2023: Local Dynamics, Global 
Challenges.
Note: Only individual seizures made in countries in the Sahel and North Africa are shown.

Map 3  Cocaine trafficking routes involving South-Eastern and 
Eastern Europe

The boundaries and names shown and the designations used on this map do not imply official 
endorsement or acceptance by the United Nations. 

Source: Reproduced from UNODC, Global Report on Cocaine 2023: Local Dynamics, Global 
Challenges.
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or Africa. While the number of dismantled laboratories 
in traditional markets has been declining, it has been 
increasing in a number of other countries. Caution is 
required as the output of several hundred small-scale 
laboratories may still be negligible compared with a 
few industrial-scale laboratories supplying most of a 
market. 

Moreover, data also show that seizures of precursors 
used in the manufacture of methamphetamine are no 
longer limited to traditional markets. Such seizures 
have been reported in, inter alia, South Asia, South-
West Asia and Africa (notably, West and South-East 
Africa) in recent years. 

Moreover, the number of countries reporting seizures 
of the drug beyond its traditional markets of North 
America, East and South-East Asia and Oceania has 
almost tripled over the past two decades. Although 
such seizures may reflect growing concern about meth-
amphetamine and related shifts in law enforcement 
priorities, they could well point to increases in the 
supply of and demand for the drug and are a further 
indication of the geographical expansion of metham-
phetamine trafficking. 

In recent years, methamphetamine seizures and 
reported trafficking activities in the Americas, with 
the exception of North America, have remained rela-
tively small, possibly reflecting the ease of access to 
a readily available and generally cheaper alternative 
stimulant in South America, namely, cocaine prod-
ucts.229, 230 By contrast, increases in terms of 
methamphetamine trafficking activities have been 
most marked in South-West Asia, South-East, West 
and Central Africa and South Asia.

In addition, there are indications that the manufacture 
of methamphetamine is no longer restricted to the 
established markets, as reflected in the detection of 
clandestine methamphetamine laboratories in non-tra-
ditional markets such as South-West Asia, South Asia 

Map 5  Significant individual methamphetamine seizures in 
non-traditional markets, 2017–2022

The boundaries and names shown and the designations used on these maps do not imply official 
endorsement or acceptance by the United Nations. Final boundary between the Republic of Sudan 
and the Republic of South Sudan has not yet been determined. Dotted line represents approximately 
the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of 
Jammu and Kashmir has not yet been agreed upon by the parties. 

Source: UNODC Drugs Monitoring Platform. 

Fig. 24  Number of countries outside the tradi-
tional markets for methamphetamine that 
reported seizures of the drug, 2000–2001, 
2010–2011 and 2020–2021

Source: UNODC, responses to the annual report questionnaire.
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Map 16  Significant individual heroin seizures in South Asia and neighbouring subregions

The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations. Dotted line represents approximately the 
Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the parties. 

Source: UNODC, Drugs Monitoring Platform.

 

2017–2019 2020–2022

95 per cent of all opioid users in India are men, and 
the prevalence of use among men is 4 per cent, com-
pared with 0.2 per cent among women.280 Opiate use, 
especially the use of heroin, is of particular concern in 
Punjab, a state that has been strongly affected by the 
inflow of Afghan heroin through Pakistan.281

Detailed analysis of opioid use in India reveals that 
rates vary widely within the country. Among the pop-
ulation aged 10–75, overall rates of opioid use range 
between 0.2 and 25.2 per cent, and rates of opioid use 
disorders between 0.1 and 6.9 per cent. The highest 
prevalence of people with opioid use disorders is found 
in the eastern parts of the country, while the largest 
numbers of people with opioid use disorders are found 
in north-western India (Uttar Pradesh, Punjab and 
Haryana) as well as in some of the central-western 
states (Maharashtra and Madhya Pradesh). Tradition-
ally, the prevalence of opiate use was high in the 
country’s north-eastern and north-western states;282 

however, the high level now also found in Maharashtra 
seems to be linked to the increasing quantities of opi-
ates being trafficked to India from South-West Asia by 
sea.

carried out in 2018, attributed the higher estimates to 
both an increase in the use of opioids in the country 
and to improvements in the methodology for estimat-
ing drug use.274

Factors affecting drug use in South Asia are, in general, 
not that different from those reported in other regions, 
and include curiosity, peer pressure, pain reduction, 
anxiety and work efficiency.275 Having said that, demo-
graphic dynamics may be specifically affecting South 
Asia, not least the increasing rate of urbanization. In 
India, for example, the use of opium is still primarily a 
rural phenomenon,276 while the use of heroin and 
non-medical use of pharmaceutical opioids is more of 
an urban phenomenon.277 The urban population of India 
has grown substantially over the past three decades, 
its share of the country’s total population having 
increased from roughly a quarter to more than a third 
by 2021.278 This phenomenon may have contributed to 
the overall increase in the use of heroin and non-med-
ical use of pharmaceutical opioids in the country.   

At 2.1 per cent, India had the highest prevalence of 
opioid use in South Asia in 2018.279 Opioid use in the 
country is still mainly a male phenomenon; more than 178
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difficult. Individual drug seizures in the last five years 
point to the wide availability of cannabis (herb and, to 
a lesser extent, resin) across the Sahel and to traffick-
ing in other drugs, most notably tramadol for 
non-medical use, within the region. Cocaine, typically 
smuggled from South America to ports in West Africa, 
also finds its way to the Sahel, where it is trafficked 
northward to North Africa, with its final destinations 
likely to be in Western Europe and the Middle East.339 
Trafficking in amphetamine, in contrast, seems to be 
more of a local issue.340 

In terms of drug seizures made in the Sahel countries 
of Mauritania, Mali, Burkina Faso, the Niger and Chad, 
what is most striking is the increase in the quantity of 
cocaine seized, from on average of 13 kg per year in 
the period 2015–2020 to larger amounts in recent 
years, including a few seizure cases totaling around 
860 kg in 2022 with the bulk reported by Niger, Burkina 
Faso and Mali. These seizures are probably only the 
tip of the iceberg of far larger undetected trafficking 
flows across the region.

Cannabis herb is the most seized drug in the five 
countries in the Sahel region analysed in this section. 
Of the record 36 tons reported as having been seized 

operating drug convoys and other competing groups 
has led to frequent clashes, resulting in numerous 
deaths and injuries among the different groups.334 

Although there have been a number of media reports 
about the connections between terrorist groups and 
drug trafficking in Africa, very few case studies seem 
to reveal real evidence of the direct involvement of 
such groups in drug trafficking.335 Nevertheless, a few 
well-documented cases do exist, often linked to Mali. 
For example, in March 2019 a shipment of 789 kg of 
cocaine concealed in a truck loaded with frozen fish 
was seized in Guinea-Bissau;336 the shipment belonged 
to a Malian who, according to the Panel of Experts on 
Mali, 337 was associated with the network of a United 
Nations-sanctioned supporter of the terrorist group 
Al Mourabitoun.338 

However, given the weak institutional infrastructure, 
including that of law enforcement, in many countries 
in the Sahel, individual drug seizures tend to be a poor 
indicator of underlying drug trafficking activities. The 
overall picture is also influenced by the reporting or 
non-reporting of such seizures by individual countries 
in specific years, rendering attempts to identify under-
lying drug trafficking trends on the basis of seizures 

Map 22  Significant individual drug seizures in the Sahel and its vicinity, 2018–2022

The boundaries and names shown and the designations used on this map do not imply ocial endorsement or acceptance by the United Nations. Final boundary between the Republic of 
Sudan and the Republic of South Sudan has not yet been determined.

*Non-Self-Governing territory.

Source: UNODC, Drugs Monitoring Platform.
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GLOSSARY

opiates — a subset of opioids comprising the various 
products derived from the opium poppy plant, includ-
ing opium, morphine and heroin.

opioids — a generic term that refers both to opiates and 
their synthetic analogues (mainly prescription or phar-
maceutical opioids) and compounds synthesized in the 
body.

problem drug users — people who engage in the high-
risk consumption of drugs. For example, people who 
inject drugs, people who use drugs on a daily basis 
and/or people diagnosed with drug use disorders 
(harmful use or drug dependence), based on clinical 
criteria as contained in the Diagnostic and Statistical 
Manual of Mental Disorders (fifth edition) of the Amer-
ican Psychiatric Association, or the International 
Classification of Diseases and Related Health Problems 
(tenth revision) of WHO. 

people who suffer from drug use disorders/people with 
drug use disorders — a subset of people who use drugs. 
Harmful use of substances and dependence are fea-
tures of drug use disorders. People with drug use 
disorders need treatment, health and social care and 
rehabilitation.

harmful use of substances — defined in the International 
Statistical Classification of Diseases and Related Health 
Problems (tenth revision) as a pattern of use that causes 
damage to physical or mental health.

dependence — defined in the International Statistical 
Classification of Diseases and Related Health Problems 
(tenth revision) as a cluster of physiological, 
behavioural and cognitive phenomena that develop 
after repeated substance use and that typically include 
a strong desire to take the drug, difficulties in con-
trolling its use, persisting in its use despite harmful 
consequences, a higher priority given to drug use than 
to other activities and obligations, increased tolerance, 
and sometimes a physical withdrawal state.

amphetamine-type stimulants — a group of substances 
composed of synthetic stimulants controlled under the 
Convention on Psychotropic Substances of 1971, which 
includes amphetamine, methamphetamine, meth-
cathinone and the “ecstasy”-group substances (3,4-me- 
thylenedioxymethamphetamine (MDMA) and its 
analogues).

amphetamines — a group of amphetamine-type stim-
ulants that includes amphetamine and 
methamphetamine.

annual prevalence — the total number of people of a 
given age range who have used a given drug at least 
once in the past year, divided by the number of people 
of the given age range, and expressed as a 
percentage.

coca paste (or coca base) — an extract of the leaves of 
the coca bush. Purification of coca paste yields cocaine 
(base and hydrochloride).

“crack” cocaine — cocaine base obtained from cocaine 
hydrochloride through conversion processes to make 
it suitable for smoking.

cocaine salt — cocaine hydrochloride.

drug use — use of controlled psychoactive substances 
for non-medical and non-scientific purposes, unless 
otherwise specified.

fentanyls — fentanyl and its analogues.

new psychoactive substances — substances of abuse, 
either in a pure form or a preparation, that are not 
controlled under the Single Convention on Narcotic 
Drugs of 1961 or the 1971 Convention, but that may 
pose a public health threat. In this context, the term 
“new” does not necessarily refer to new inventions but 
to substances that have recently become available.
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substance or drug use disorders — referred to in the Diag-
nostic and Statistical Manual of Mental Disorders (fifth 
edition) as patterns of symptoms resulting from the 
repeated use of a substance despite experiencing prob-
lems or impairment in daily life as a result of using 
substances. Depending on the number of symptoms 
identified, substance use disorder may be mild, mod-
erate or severe.

prevention of drug use and treatment of drug use disor-
ders — the aim of “prevention of drug use” is to prevent 
or delay the initiation of drug use, as well as the tran-
sition to drug use disorders. Once a person develops 
a drug use disorder, treatment, care and rehabilitation 
are needed.
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The World Drug Report uses a number of regional and 
subregional designations. These are not official desig-
nations, and are defined as follows:

AFRICA

	> East Africa: Burundi, Comoros, Djibouti, Eritrea, 
Ethiopia, Kenya, Madagascar, Mauritius, Rwanda, 
Seychelles, Somalia, South Sudan, Uganda, United 
Republic of Tanzania and Mayotte

	> North Africa: Algeria, Egypt, Libya, Morocco, 
Sudan and Tunisia

	> Southern Africa: Angola, Botswana, Eswatini, 
Lesotho, Malawi, Mozambique, Namibia, South 
Africa,  Zambia, Zimbabwe and Reunion

	> West and Central Africa: Benin, Burkina Faso, 
Cabo Verde, Cameroon, Central African Republic, 
Chad, Congo, Côte d’Ivoire, Democratic Republic 
of the Congo, Equatorial Guinea, Gabon, Gambia, 
Ghana, Guinea, Guinea-Bissau, Liberia, Mali, 
Mauritania, Niger, Nigeria, Sao Tome and Principe, 
Senegal, Sierra Leone, Togo and Saint Helena

AMERICAS

	> Caribbean: Antigua and Barbuda, Bahamas, 
Barbados, Cuba, Dominica, Dominican Republic, 
Grenada, Haiti, Jamaica, Saint Kitts and Nevis, 
Saint Lucia, Saint Vincent and the Grenadines, 
Trinidad and Tobago, Anguilla, Aruba, Bonaire, 
Netherlands (Kingdom of the)1, British Virgin 
Islands, Cayman Islands, Curaçao, Guadeloupe, 
Martinique, Montserrat, Puerto Rico, Saba, 
Netherlands (Kingdom of the), Sint Eustatius, 
Netherlands (Kingdom of the), Sint Maarten, Turks 
and Caicos Islands and United States Virgin 
Islands

1 	 “Since 3 March 2023, “Netherlands (Kingdom of the)” has replaced 
“Netherlands (the)” as the short name used in the United 
Nations.”	

	> Central America: Belize, Costa Rica, El Salvador, 
Guatemala, Honduras, Nicaragua and Panama

	> North America: Canada, Mexico, United States of 
America, Bermuda, Greenland and Saint-Pierre 
and Miquelon 

	> South America: Argentina, Bolivia (Plurinational 
State of), Brazil, Chile, Colombia, Ecuador, Guyana, 
Paraguay, Peru, Suriname, Uruguay, Venezuela 
(Bolivarian Republic of) and Falkland Islands 
(Malvinas)

ASIA

	> Central Asia and Transcaucasia: Armenia, 
Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, 
Tajikistan, Turkmenistan and Uzbekistan

	> East and South-East Asia: Brunei Darussalam, 
Cambodia, China, Democratic People’s Republic of 
Korea, Indonesia, Japan, Lao People’s Democratic 
Republic, Malaysia, Mongolia, Myanmar, Philip-
pines, Republic of Korea, Singapore, Thailand, 
Timor-Leste, Viet Nam, Hong Kong, China, Macao, 
China, and Taiwan Province of China

	> South-West Asia: Afghanistan, Iran (Islamic 
Republic of) and Pakistan 

	> Near and Middle East: Bahrain, Iraq, Israel, Jordan, 
Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, 
Syrian Arab Republic, United Arab Emirates, 
Yemen and State of Palestine

	> South Asia: Bangladesh, Bhutan, India, Maldives, 
Nepal and Sri Lanka 

EUROPE

	> Eastern Europe: Belarus, Republic of Moldova, 
Russian Federation and Ukraine

	> South-Eastern Europe: Albania, Bosnia and  
Herzegovina, Bulgaria, Croatia, Montenegro,  

REGIONAL GROUPINGS



North Macedonia, Romania, Serbia, Türkiye and 
Kosovo2

	> Western and Central Europe: Andorra, Austria, 
Belgium, Cyprus, Czechia, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, 
Iceland, Ireland, Italy, Latvia, Liechtenstein, 
Lithuania, Luxembourg, Malta, Monaco, Nether-
lands (Kingdom of the), Norway, Poland, Portugal, 
San Marino, Slovakia, Slovenia, Spain, Sweden, 
Switzerland, United Kingdom of Great Britain and 
Northern Ireland, Faroe Islands, Gibraltar and 
Holy See

OCEANIA

	> Australia and New Zealand: Australia and  
New Zealand

	> Polynesia: Cook Islands, Niue, Samoa, Tonga, 
Tuvalu, French Polynesia, Tokelau and Wallis and 
Futuna Islands

	> Melanesia: Fiji, Papua New Guinea, Solomon 
Islands, Vanuatu and New Caledonia

	> Micronesia: Kiribati, Marshall Islands, Micronesia 
(Federated States of), Nauru, Palau, Guam and 
Northern Mariana Islands

2	 References to Kosovo shall be understood to be in the context of 
Security Council resolution 1244 (1999).202
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