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Superiore di Sanità, Viale Regina Elena, Rome, Italy

Marek Banasik Institute of Public Health and
Environmental Protection (IPHEP), Warsaw, Poland

Irene M. Baskerville-Abraham JT International SA,
Geneva, Switzerland

Yasna Behmanesh Drug and Poison Information Center,
Iranian Food and Drug Administration, Tehran, Iran

Yedidia Bentur Israel Poison Information Center, Rambam
Health Care Campus, Haifa, Israel; The Ruth & Bruce
Rappaport Faculty of Medicine, Haifa, Israel; Technion-
Israel Institute of Technology, Haifa, Israel

Tarryn Lee Botha Water Research Group, Unit for
Environmental Management, North-West University,
Potchefstroom, South Africa

Aleksandra Buha Ðorðević Department of Toxicology
“Akademik Danilo Soldatović,” Faculty of Pharmacy,
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Superiore di Sanità, Viale Regina Elena, Rome, Italy

Marina Marinovich Università degli Studi di Milano, Via
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Jaana Rysä School of Pharmacy, University of Eastern
Finland, Kuopio, Finland

Mazrura Sahani Center for Toxicology and Health Risk
Studies, Faculty of Health Sciences, Universiti
Kebangsaan Malaysia, Jalan Raja Muda Abdul Aziz,
Kuala Lumpur, Federal Territory, Malaysia

Ulrich Schlottmann Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety, Bonn, Germany

Giuliana F.R. Selmi Planitox, São Paulo, Brazil; IBTox, São
Paulo, Brazil

Yoshiyuki Shigeta Division of Risk Assessment, National
Institute of Health Sciences, Kawasaki, Japan

Hyun Kil Shin Toxicoinformatics Group, Department of
Predictive Toxicology, Korea Institute of Toxicology,
Daejeon, Republic of Korea

K.K. Sidorov Russian Register of Potentially Hazardous
Chemical and Biological Substances, Moscow, Russia

Lorena Silva Centro Información Toxicológica, Facultad de
Medicina, Pontificia Universidad Católica de Chile,
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Foreword to Fourth (previous) Edition

Toxicology, like other sciences, has developed in
phases. Toxicologists, however, claim that the initial
phase of our discipline preceded that of most other
biological sciences since it involved recognition by
primitive man of the safe and dangerous agents in his
environment. The next phase (antiquity and the
Middle Ages) was characterized by the use of this
information for good (therapeutics) and evil (poison-
ing). It was during the Renaissance that Paracelsus rec-
ognized the importance of the dose�response
paradigm, and this marked the beginning of modern
toxicology. Today toxicology is focused on molecular
mechanisms, and using the Internet to store and
exchange this and other information is becoming a key
part in the evolution of toxicology. A major problem
with using the Internet in toxicology is that the amount
of information is overwhelming and that it varies
greatly in quality. Information Resources in Toxicology
addresses this problem by providing a roadmap for
today’s online enthusiast, and an annotated bibliogra-
phy for other information sources in toxicology. This
book is a gold mine for those of us who make lists of
our favorite toxicology and regulatory websites, and
will be invaluable to everyone who wants to know
where to find general and specific information in all

areas of toxicology and risk assessment in the United
States and around the world.

The fourth edition of Information Resources in
Toxicology reflects the exponential growth of our disci-
pline. Despite the book’s increased size, it is easier to
navigate because its many chapters have been logically
clustered into relatively few sections. Each chapter in
the global arena and subject categorization sections has
been written by a well-recognized expert to insure that
it is both authoritative and current. Similarly, the chap-
ters on the Internet and Digital Tools and Special
Topics (legal, education, funding, etc.) provide a prag-
matic hands-on approach that will be of immense value
to scientific researchers not well versed in such ancil-
lary concerns. The section on Other Resources offers
chapters on print media (journals, newsletters, bibliog-
raphies and similar collections, agency and organization
documents and reports, etc.), as well as a delightful
chapter on General Interest and Popular Works which
nicely supplements the chapters on Scientific Principles
and History in the introductory section.

John Doull

University of Kansas Medical Center,
Kansas City, KS, United States

xix



Foreword to Fifth Edition

Toxicology is a paradoxical science; it has been used
to kill and to cure. Like a living system, toxicology has
a dynamic that reflects the almost daily changes in our
understanding of biology and the interests, capabili-
ties, and needs of toxicologists, regulators, and the
public. Toxicologists must be involved in the decision-
making processes, recognizing the need for scientific
understanding, including translation of scientific find-
ings into understandable terms that are suitable for
decision-making and ensuring consistent prediction of
hazards and risks before the actual exposure has
occurred and to permit benefit�risk assessments of the
consequences for such exposure.

Remember the scares about artificial sweeteners,
pesticide residues in foods, genetically modified organ-
isms, fluoride in toothpaste and drinking water, plasti-
cizers, and flame-retardant chemicals? The problem
generally comes from a narrow focus on an effect in
isolation without giving equal weight to the biology of
the system or species and the exposure. There often
has been a lack of caution in extrapolating toxicity to
other species and circumstances. How often do we
have to relearn Paracelsus’ fundamental concept about
the primacy of the dose?

The 5th edition of Information Resources in Toxicology
helps with many of these misconceptions by guiding
the toxicologist, the regulator, and the public health

official to the numerous resources on the internet as
well as providing a bibliography for an array of other
information resources. This guidance directs the reader
to both general and specific information in toxicology
and risk assessment in the broadest global sense.

This new 5th edition somehow manages to contain
the explosive growth of toxicology and risk assessment
and the ever-increasing big data explosion in a mere
two volumes. They are organized in a logical manner
with chapters clustered appropriately, making for an
easy read and for readily finding information, espe-
cially in exploring online sources. Part III (Other
Resources) is unique, and may be the most useful, sec-
tion of Volume I. Arranged by various resource for-
mats, it complements the other specialized topical
chapters. Volume II (The Global Arena) highlights
resources available across the globe. The book is well
indexed for quick and easy referencing. Chapter
authors represent an array of experts, well recognized
in the areas for which they have been asked to write.
This is a tome that should be on your bookshelf.

A. Wallace Hayes

University of South Florida, College of Public Health,
Tampa, FL, United States; Institute for Integrative

Toxicology, Michigan State University, East Lansing,
MI, United States
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Preface

The 1st edition of this work, Information Resources in
Toxicology (IRT), was published in 1982, almost ancient
times by scientific reckoning. Toxicology, back then,
although not quite a fledgling science, had yet to
achieve maturity. The evolution of its experimental and
theoretical underpinnings was gradual and continues to
be refined, although its standing as a peer of other sci-
entific disciplines has for some time now been assured.

The societal impact of toxicology lends it a layer of
practical relevance that not every science can claim.
Given that we cannot avoid interacting with xenobio-
tics on a daily basis, toxicology is, in a sense, integral
to our lives. News reports of toxicological incidents
continue to fascinate and alarm. The media regularly
reminds us of old and ongoing, or new and emerging,
concerns to broad segments of the population, be it the
exposure of inner-city residents, particularly children,
to lead exposure, the scourge of tobacco and smoking
(and now new potential dangers of vaping), human
and animal food poisoning, the health effects of pesti-
cides on homeowners, applicators, and their families, or
the bourgeoning opioid crisis. Individual incidents
whether high profile cases cloaked in intrigue such as
the nerve agent poisonings of four people in Britain,
victims of a suspected Russian assassination attempt, or
the average (perhaps not quite average) Virginia man
who pleaded guilty to attempting to kill his 95-year-old
mother-in-law by spiking her coffee with methamphet-
amine, easily grab world and local headlines.

On the scale of the wider environment, chemicals
are ubiquitous and adamant in their refusal to respect
geographic boundaries. Developing countries with
bourgeoning economies are fueling much of this pollu-
tion, compromising the health of their citizens and
people at a distance. And yet asking the developing
world to eschew rapid economic progress in favor of a
paced and sustainable approach for the benefit of the
Earth and future generations, requires discussion,
diplomacy, compromise, and patience. While piece-
meal efforts are being made around the globe to limit
greenhouse gas emissions and otherwise rein in chemi-
cal releases, there is no international coordinated
approach available, although the United Nations’ Paris
Agreement, ratified by 185 Parties as of April, 2019 is a

start. Much work remains to be done. Those who
ignore the reality of global climate change do so at the
peril of the Earth and civilization.

The current 5th edition’s (IRT-5) overall structure
and goals adhere closely to those established in the
previous four editions. The intent remains to provide
an extensive annotated bibliography and sourcebook
to information in toxicology, a compilation of refer-
ences to key documents, organizations, and other
resources. The extent to which digital versions of these
resources, either complementing or replacing tradi-
tional paper formats, has expanded, is considerable. It
becomes an ever greater challenge to encompass the
diversity and multiple nodes of toxicology within a
single publication such as this one. However, the edi-
tors felt that despite the pervasiveness of information
on the Internet, its search capabilities, and free avail-
ability, there were still significant advantages to a
structured compendium, avoiding much of the extra-
neous information widely scattered on the Web, and
focusing on the relevant, regardless of format. For
some, hard copy books, remain the reference tool of
choice, even today. But IRT-5’s availability on
Elsevier’s Science Direct gives readers more
comfortable with the digital environment, the option
of also navigating and searching the book’s content in
an online environment.

IRT-5 also benefits from being a highly curated
work. The resources have been selected by six editors
and well over 100 authors, prominent leaders in toxi-
cology with expertise in the various topical and geo-
graphical areas represented in the chapters. Readers
can feel confident that the resources here have not
been indiscriminately thrown together but selected for
quality and organized to facilitate efficient retrieval.

The dual stream of advances in the science of toxi-
cology itself and in the information technology to
assist in its research and deliver its results has resulted
in an array of new tools for generating, capturing,
organizing, and disseminating data. These Web tools
and resources have been extensively covered in this
new edition.

Toxicology’s forward scientific advance has resulted
in the blossoming of a host of new areas ripe for
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further investigation. Emerging subjects, such as
“-omics” (including transcriptomics), nanotechnology,
high-throughput screening, predictive modeling, alter-
native test systems, utilizing new biochemical reactiv-
ity assays, humans on a chip, etc., are joined with new
perspectives on issues rooted in the past (e.g., chemical
and biological warfare, animal welfare, effects of mix-
tures, risk assessment, ethical concerns). The Tox21 ini-
tiative (Toxicology in the 21st Century), for example, is
a US federal research collaboration aimed at develop-
ing methods to rapidly and efficiently evaluate the
safety of commercial chemicals, pesticides, food
additives and contaminants, and medical products.
The US Environmental Protection Agency, the
National Toxicology Program, the National Center for
Advancing Translational Sciences, and the Food and
Drug Administration constitute the consortium which
formed Tox 21.

And who can tell what the implications will be of
other cutting edge and still to come technologies such
as robotics. To what extent, for example, will drones
help us monitor and perhaps neutralize carbon emis-
sions and other sources of pollution. Or, for that mat-
ter, the recent creation of the world’s first 3D printed
heart using human tissue may offer a new approach to
noninvasively testing toxic agents on human organs.

Although the focus of toxicology has always been
on chemicals, the scope of each edition of IRT, includ-
ing this one, has included biological and physical
agents, particularly radiation, since their potentially
hazardous effects are widespread and part and parcel
of the science.

The online Web environment is now an
inevitable part of the professional and personal lives of
most of us in the developed world, and remote and
economically deprived regions are catching up

quickly. Google, Wikipedia, blogs, online social net-
working, virtual environments, and 5G networks, have
entered our daily vocabulary and lives, and offer ever
more novel approaches to make sense of raw, sprawl-
ing information, offering ways to make it find just
what we are looking for whenever, wherever.
Toxicology has benefited from these technologies.

IRT-5 also continues the tradition of being as globally
encompassing as practicable. We have included virtu-
ally all the countries from the 4th edition plus added
over a dozen more, highlighting their most significant
toxicological information resources. A separate chapter
looks at multilateral activities, including international
conventions and initiatives relevant to the science.

Thanks are due, foremost, to my five Associate
Editors, Sol Bobst, Steve Gilbert, Toni Hayes, Sara
Humes, and Asish Mohapatra. Their unparalleled
knowledge of the science and significance of toxicology
and its information infrastructure proved invaluable.
Our overlapping networks of well-informed colleagues
from whose ranks we drew chapter contributors, and
our ability to work well together, made the creation of
this book a smooth and enjoyable process. And, of
course, our many contributors, among whom the above
editors are also included, form both the backbone of the
book and the cement which holds it together.

Additional acknowledgment and praise is due to
Kattie Washington, Megan Ashdown, and Punithavathy
Govindaradjane, our Acquisitions, Developmental, and
Production Editors respectively, and other staff on down
the Elsevier line, for recognizing the value of a 5th edi-
tion, nudging it through its amorphous beginning and
helping it solidify into a well-designed whole.

Editor-in-Chief
Philip Wexler
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C H A P T E R

1

Overview of international activities
Jens Küllmer and Ulrich Schlottmann

Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, Bonn, Germany

The risks connected with chemical substances have
been assessed in a number of conventions that have
aimed to apply restrictions on the use of dangerous
chemicals, and control of their worldwide trade. The
developments in chemicals policy at the European and
world level are discussed, with an insight into the
interlaced structure of international cooperation that
exists at both the political and the technical level.

Introduction

The industrialization that the world has achieved in
the past 200 years is inextricably connected with the
production and use of chemicals. According to OECD
estimates, sales are twice as high as in the telecommu-
nications sector. Chemical products have undoubtedly
contributed to a substantial improvement in the qual-
ity of life. Plastics, surfactants, and a large number of
basic chemicals are improving the medical and
hygienic situation worldwide. However, numerous
toxic substances present risks and hazards that occur
during the entire life cycle of a substance: during pro-
duction, during transport and trade, and during stor-
age, use, and disposal. Awareness of environmental
and health risks has grown over the last 20 years.
Today this is making itself felt in an increasingly com-
plex set of international regulations on chemical safety.
The focus is increasingly shifting toward the develop-
ing countries and their populations, as people there
are less aware of the risks and hazards than those in
the industrialized countries. Today the worldwide
spread of persistent, bioaccumulating, and toxic chemi-
cals by air or water, their occurrence in places where
they are not used, and the destruction of the ozone
layer are making it clear to everyone that chemical
safety is an international challenge and not just an

empty phrase. But it should not be necessary for risks
arising from chemicals to assume international dimen-
sions before action is taken. That is why national or
European regulations provide an appropriate frame-
work for a large number of chemicals. Moreover,
national laws and European Community (EC) legisla-
tion are enforceable law. Compliance with this law is
monitored, while noncompliance is prosecuted and
punished.

International activities

Protocols and conventions

The Montreal Protocol

The gaps in the ozone layer over the polar region
present a threat to humans, animals, and plants,
because of the increase in UV-B radiation reaching the
surface of the earth.

This natural protective shield has been damaged by
the worldwide use of ozone-depleting substances
(ODS), such as chlorofluorocarbons (CFCs) and halons,
which are used for fire protection materials. The
Montreal Protocol (MP) is the international contractual
basis for the United Nations worldwide program for
discontinuing the use of ODS. The year 2017 marks an
important milestone for the MP: it is the 30th anniver-
sary of the treaty’s signature. It is thus an opportune
time to reflect on why the MP is well on its way to
achieving its goals.

Thirty years ago, 46 countries undertook to stop
producing and using substances that were damaging
to the ozone layer. In the meantime 191 countries have
signed this protocol. The signatory states are responsi-
ble for a total of over 90% of the consumption of these
substances. The original target (from 1987) of halving
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the consumption of CFCs by the year 2000 has since
been raised considerably on a number of occasions in
light of the alarming reports on the status of the ozone
layer. For example, the production of CFCs in the
industrialized countries was discontinued at the begin-
ning of 1996. The amendment to the MP that was
passed in Peking in 1999 states that from 2002 onward
the production and use of the substance bromochloro-
methane, which can be used as a solvent and fire
extinguisher, is to be totally banned in the signatory
states. This amendment and the treaty modifications
adopted at the same meeting were transposed into
European law by decree of the EC Council. It follows
from the reasons given for this decision that additional
steps must be taken to monitor trade in ODS, espe-
cially partially halogenated CFCs and new substances.
Methyl bromide remained unnoticed by the public for
a very long time; this is despite the fact that one atom
of bromine destroys 80 times more ozone than a chlo-
rine atom (Zellner, 2001). Thus the bromine content of
a compound such as methyl bromide is more reactive
and has a greater impact on stratospheric ozone than
the chlorine content of CFCs. This pesticide has never-
theless been in use for decades as a preferred means of
treating arable land. In Germany its use in the agricul-
tural sector was banned in 1982 owing to its harmful
effects on the groundwater. Since then most of the
industrialized countries have banned the use of methyl
bromide. Under the MP, the United States agreed a
ban on methyl bromide in 2005 and the developing
countries by 2015.

The MP is closely linked to the Convention on
Climate Change (Kyoto Protocol, into force since
February 2005). The climate protection already
achieved by the MP is far larger than the reduction tar-
get of the first commitment period of the Kyoto
Protocol (Velders et al., 2007). Additional climate bene-
fits that are significant compared with the Kyoto
Protocol reduction target could be achieved by actions
under the MP, by managing the emissions of substitute
fluorocarbon gases and/or implementing alternative
gases with lower global warming potentials (http://
www.uneptie.org/ozonaction).

The Stockholm Convention (POPs)

The POPs Convention implements international
prohibition and restriction measures with regard to
certain persistent organic pollutants (POPs). The core
of the Convention is that 12 particularly dangerous
POPs for the environment are to be prohibited or
reduced until they are totally eliminated. The
dynamic design of the rules of the Convention allows
the original POPs substances to be joined by further
substances that meet the four criteria of persistency,

bioaccumulation, long-range transport potential, and
harmful properties. The POPs Convention prohibits
the following chemicals: aldrin, dieldrin, endrin,
chlordane, mirex, toxaphene, heptachlor, hexachloro-
benzene, di(para-chlorophenyl), trichloroethane
(DDT), polychlorinated biphenyls (PCBs), polychlori-
nateddibenzodioxins, and polychlorinated dibenzo-
furans. With the exception of DDT, which may still be
produced and used on a country-specific basis for
combating malaria, and of unwanted by-products, all
other substances are listed in the Appendix
(Appendix A) to the Convention, which regulates the
phasing out of the production and use of these sub-
stances. The production and use of DDT for vector
control will remain necessary until inexpensive alter-
natives become available. The relevant countries must
inform the United Nations Environment Program
(UNEP) on Chemicals and the World Health
Organization (WHO) about the use of DDT. The
Secretariat, in cooperation with WHO, holds reviews
periodically to gather information about the amounts
of DDT used by Parties, the conditions of such use
and its relevance to that Party disease management
strategy. The use of DDT as a pesticide in the agricul-
tural sector is however prohibited.

In May 2001 the signatory conference for the POPs
Convention took place in Stockholm. The Convention
entered into force once it had been ratified by 50 coun-
tries. This was the case on May 17, 2004. Up to
November 2018 there had been 182 ratifications. April
2004 saw the introduction of Regulation (EC) No. 850/
2004 of the European Parliament and the Council on
POPs (http://www.pops.int).

The Rotterdam Convention (PIC)

According to estimates by the World Health
Organization (WHO), about one million accidents each
year are caused worldwide through poisoning from
pesticides. The worldwide trade in dangerous chemi-
cals is merely the beginning of the life cycle of a chem-
ical; it is followed by storage, use, and the disposal of
residual stocks. That is why steps should be taken as
early as the trade stage to ensure that dangerous che-
micals do not adversely affect man and the environ-
ment. This applies particularly to developing
countries, most of which are today suffering from the
effects of incorrect usage. For this reason, a meeting of
the International Community of States in Rotterdam in
1998 decided to adopt a convention defining binding
rules for the trade in dangerous chemicals (PIC
Convention). In accordance with the precautionary
principle, this convention allows states to impose
a ban on imports before a chemical is imported.
This does not prohibit trade in chemicals, but makes
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it subject to very stringent rules, namely the “PIC
procedure,” where PIC stands for “prior informed con-
sent.” In the context of imports, this means that the
potential importing country must be informed about
the chemical and take a decision before the chemical is
actually imported.

The Convention covers pesticides and industrial
chemicals that have been banned or severely
restricted for health or environmental reasons by
Parties and which have been notified by Parties for
inclusion in the PIC procedure. One notification from
each of two specified regions triggers consideration of
addition of a chemical to Annex III of the Convention.
Severely hazardous pesticide formulations that pres-
ent a hazard under conditions of use in developing
countries or countries with economies in transition
may also be nominated for inclusion in Annex III.
There are 39 chemicals listed in Annex III of the
Convention and subject to the PIC procedure, includ-
ing 24 pesticides, four severely hazardous pesticide
formulations, and 11 industrial chemicals. Many more
chemicals are expected to be added in the future. The
Conference of the Parties decides on the inclusion of
new chemicals. Once a chemical is included in Annex
III, a “decision guidance document” containing infor-
mation concerning the chemical and the regulatory
decisions to ban or severely restrict the chemical for
health or environmental reasons is circulated to all
Parties. Parties have 9 months to prepare a response
concerning the future import of the chemical. The
response can consist of either a final decision (to
allow import of the chemical, not to allow import, or
to allow import subject to specified conditions) or an
interim response. Decisions by an importing country
must be trade neutral (i.e., apply equally to domestic
production for domestic use as well as to imports
from any source). The import decisions are circulated
and exporting country Parties are obligated under the
Convention to take appropriate measure to ensure
that exporters within its jurisdiction comply with the
decisions.
The Convention promotes the exchange of information
on a very broad range of chemicals, through:

• requirement for a Party to inform other Parties of
each national ban or severe restriction of a
chemical;

• possibility for Party which is a developing country
or a country in transition to inform other Parties
that it is experiencing problems caused by a
severely hazardous pesticide formulation under
conditions of use in its territory;

• requirement for a Party that plans to export a
chemical that is banned or severely restricted for
use within its territory to inform the importing

Party that such export will take place, before the
first shipment and annually thereafter;

• requirement for an exporting Party, when exporting
chemicals that are to be used for occupational
purposes, to ensure that an up-to-date safety data
sheet is sent to the importer; and

• labeling requirements for exports of chemicals
included in the PIC procedure, as well as for other
chemicals that are banned or severely restricted in
the exporting country.

The text of the Convention was adopted on
September 10, 1998, by a Conference of Plenipotentiaries
in Rotterdam, the Netherlands. The Convention entered
into force on February 24, 2004, once it had been ratified
by 50 countries. Up to date (November 2018) there are
160 ratifications.

Spring 2003 saw the introduction of Regulation (EC)
No. 304/2003 of the European Parliament and the
Council on the Export and Import of Dangerous
Chemicals. This superseded the existing Council
Regulation (EEC) No. 2455/92 (July 1992) concerning
the Export and Import of Certain Dangerous
Chemicals. No reductions were to be made in the level
of environmental and health protection in the import-
ing countries. In order to achieve this goal, some of the
provisions go beyond those of the PIC Convention.
This conforms with Article 15, Paragraph 4 of the PIC
Convention, which states that the contracting parties
may take measures that provide more stringent protec-
tion for human health and the environment than laid
down in the Convention, provided these measures are
compatible with the Convention and with international
law. The EC also considered it advantageous in terms
of practicability that there should be a single agency
responsible for contact between the EC, the PIC
Secretariat, other contracting parties, and other coun-
tries. The Commission has assumed the function of the
point of contact for this purpose. Exports of dangerous
chemicals that are prohibited in the Community or
subject to strict restrictions continue to be subject to a
joint export notification procedure. In the case of
imports, the EC must take decisions before the impor-
tation of chemicals that are subject to the international
PIC procedure is allowed. The fact that exporters and
importers are obliged to furnish information on the
quantities of chemicals in international trade that are
covered by this Regulation makes for better monitor-
ing and assessment of the impacts and effectiveness of
this Regulation (http://www.pic.int).

The Basel Convention

The cross-border transport of hazardous wastes
seized the public’s attention in the 1980s after
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misadventures of “toxic ships” sailing from port to
port trying to offload the poisonous cargoes.

The Basel Convention regulates the transboundary
movements of hazardous and other wastes, applying
the “Prior Informed Consent” procedure. Shipments to
and from non-Parties are illegal unless there is a spe-
cial agreement. Each Party is required to introduce
appropriate national or domestic legislation to prevent
and punish illegal traffic in hazardous and other
wastes. The Convention obliges its Parties to ensure
that hazardous and other wastes are managed and dis-
posed of in an environmentally sound manner.
Therefore Parties are expected to minimize the quanti-
ties that are moved across borders, to treat and dispose
of wastes as close as possible to their place of genera-
tion, and to prevent or minimize the generation of
wastes at source. Strong controls have to be applied
from the movement of generation of hazardous waste
to its storage, transport, treatment, reuse, recycling,
recovery, and final disposal. Recently the Basel
Conventions handled issues like electronic and electri-
cal wastes (e-waste), mercury and asbestos wastes, and
illegal dumping of hazardous wastes. The Convention
entered into force May 5, 1992. Up to November 2018
there had been 186 ratifications. For more information:
https://www.basel.int.

The Aarhus Convention

The United Nations Economic Commission for
Europe (UNECE) Convention on Access to
Information, Public Participation in Decision-Making
and Access to Justice in Environmental Matters was
adopted on June 25, 1998, in the Danish city of Aarhus
at the Fourth Ministerial Conference as part of the
“Environment for Europe” process. It entered into
force on October 30, 2001. The Convention establishes
a number of rights of the public (individuals and their
associations) with regard to the environment. It pro-
vides for the right of everyone to receive environmen-
tal information that is held by public authorities, to
participate in environmental decision-making, and the
right to review procedures to challenge public deci-
sions that have been made.

Autumn 2006 saw the introduction of Regulation
(EC) No. 1367/2006 of the European Parliament and
the Council on the application of the provisions of the
Aarhus Convention in Environmental Matters to
Community institutions and bodies. Bodies, offices or
agencies established by, or on the basis of the EC
Treaty, had to adapt their internal procedures and
practices to the provisions of the Regulation until June
28, 2007. For more information: https://www.unece.
org/env/pp/introduction.html.

The Minamata Convention on Mercury

The Minamata Convention provides that it shall
enter into force on the 90th day after the date of
deposit of the 50th instrument of ratification, accep-
tance, approval, or accession. That milestone was
reached on May 18, 2017, allowing the Convention to
enter into force on August 16, 2017, once it had been
ratified by 50 countries. Up to November 2018 there
had been 101 ratifications.

For more information: http://www.mercuryconven-
tion.org.

Intergovernmental forums and activities

The Stockholm Conference

The Stockholm Conference, held June 5�16, 1972, in
Stockholm, was an environmental watershed
(Engfeldt, 2002). The Conference adopted recommen-
dations for action at the international level. As a result
of the Conference, environment ministries and agen-
cies were established in more than 100 countries, a key
requirement for carrying forth the results of the
Conference. It also marked the beginning of the explo-
sive increase in nongovernmental and intergovernmen-
tal organizations dedicated to environmental
preservation. The United Nations Environment
Program (UNEP) was established.

The Declaration and the Action Plan of Stockholm
have been particularly instrumental in the rapid devel-
opment of international environmental law.

The United Nations Conference on Environment
and Development

The first Conference on Environment and
Development (UNCED) was held in Rio de Janeiro in
1992, in which the positive experiences of the MP were
maintained. Numerous heads of state and heads of
government approved Chapter 19 of Agenda 21, which
sets out details of the principles for internationally
effective chemical safety. This chapter contains objec-
tives for environmentally sound handling and use of
chemicals, including measures to prevent illegal inter-
national trade in toxic and dangerous products. An
important point is the intensification of international
cooperation and the coordination of ongoing interna-
tional and regional activities (www.un.org/geninfo/
bp/enviro.html).

The World Summit on Sustainable Development

Ten years after the conference in Rio de Janeiro
(UNCED), the World Summit for Sustainable
Development (WSSD) in Johannesburg ended with
the approval of the declaration tabled by South
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