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Background Document 4: An IndicatorBased Assessment of Harmful Substances
– final report
Between 30th September and 3rd October 2013, a workshop1 was convened in Cambridge, UK,
bringing together 10 individuals2 with experience and expertise in the field of chemicals and wastes.
This meeting aimed to assess the chemicals and wastes landscape alongside the available data-sets
in order to develop and propose a set of indicators that might be used as part of a global assessment
of harmful or hazardous substances.
This document sets out the background information presented to the workshop participants prior to
the expert meeting and the results. The background information included: introductions to the
chemicals and wastes landscape; the concept of ‘indicators’ – what they are, the role they play, how
they are used and by whom, what makes them successful, and the process used to develop them;
the proposal of some key questions used to support the development process for
harmful/hazardous substances indicators; and the recommendation of some next steps in moving
towards a global assessment of harmful or hazardous substances. The results generated from the
expert workshop include: the key questions; potential indicators; data sources and data availability
to support the indicators, and an initial attempt at prioritising the indicators.
Of particular relevance to the Technical Expert Workshop are the following sections:
1.
2.
3.
4.
5.
6.

Table of indicators developed at the meeting (Table 5.5, p27)
Annex 2: Basel Indicators (p53)
Annex 3: Indicators identified in GEO-5 (p58)
Annex 4: The UN Statistics Division environmental indicators (p61)
Annex 5: Selected CSD indicators of sustainable development (p62)
Annex 6: OECD Core Set of Environmental Indicators (p63)
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Abbreviations and Acronyms

ACC
AMAP
As
BC
BIP
BOD
C
CBD
CEFIC
CFCs
CH4
CO
CO2
COSHH
CSD
DALY
DO
DPSIR
ECCAD
EDGAR
EEA
EMEP
EPI
EPIs
ESA
ESM
EU
E-waste
FAO
GAPS
GCO
GDP
GEMS
GEO
GEO-5
GESAMP
GHGs
GHS
GMP
HTAP
ICCA
ICCM
IETC
IIASA
IOMC
IPBES
IPCC

American Chemistry Council
Arctic Monitoring and Assessment Programme
Arsenic
Black carbon
Biodiversity Indicators Partnership
Biological oxygen demand
Carbon
Convention on Biological Diversity
European Chemical Industry Council
Chlorofluorocarbons
Methane
Carbon monoxide
Carbon dioxide
Control of Substances Hazardous to Health
Commission on Sustainable Development
Disability adjusted life-years
Dissolved oxygen
Stages of an assessment framework: Drivers, Pressures, State and Trends , Impacts,
and Responses
Emissions of Atmospheric Compounds & Compilation of Ancillary Data
Emissions Database for Global Atmospheric Research
European Environment Agency
European Monitoring and Evaluation Programme
Environmental Performance Index
Environmental pressure indicators
European Space Agency
Environmentally sound management
European Union
Electric and/or electronic waste
Food and Agriculture Organisation (of the United Nations)
Global Atmospheric Passive Sampling
Global Chemicals Outlook
Gross Domestic Product
Global Environment Monitoring System
Global Environmental Outlook
5th Global Environmental Outlook
Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection
Greenhouse gases
UN Globally Harmonized System of Classification and Labelling of Chemicals
Global Monitoring Plan
Hemispheric Transport of Air Pollution
International Council of Chemical Associations
International Conference on Chemicals Management
International Environment Technology Centre
International Institute for Applied Systems Analysis
The Inter-Organization programme for the sound Management of Chemicals
Intergovernmental Panel on Biodiversity and Ecosystem Services
Intergovernmental Panel on Climate Change
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IPCS
IRPTC
LRTAP
MARPOL
MEA
METAP
MFSU
MSW
N
N2O
NASA
NATA
NH3
NMVOC
NOAA GMD
NOx
OC
ODS
OECD
OSPAR
P
PAHO
PM10
PM2.5
PCB
POPs
PRTR
REACH
SAICM
SDG
SRES
SO2
SOx
SWANA
Tpa
UNDS
UNDESA
UNEA
UNECE
UNEP
UNEP CPR
UNEP DEC
UNEP DTIE
UNEP IETC
UNFCCC
UNITAR
USEPA
VOCs
WEEE

International Programme on Chemical Safety
The International Register of Potentially Toxic Chemicals
Convention on Long-range Transboundary Air Pollution
International Convention for the Prevention of Pollution from Ships
Multilateral Environmental Agreements
Mediterranean Environmental Technical Assistance Programme
Manufacture, formulation supply and use
Municipal solid waste
Nitrogen
Nitrous oxide
National Aeronautics and Space Administration
National-scale Air Toxics Assessment
Ammonia
Non-methane volatile organic compound
National Oceanic and Atmospheric Administration Global Monitoring Division
Nitrogen oxides
Organic carbon
Ozone-depleting substances
Organisation for Economic Co-operation and Development
The Oslo-Paris Convention for the Protection of the Marine Environment of the
North-East Atlantic
Phosphorus
Pan-American Health Organization
Particulate matter 10 microns or less
Particulate matter 2.5 microns or less
Polychlorinated biphenyl
Persistent organic pollutants
Pollutant release and transfer register
(EU) Regulation on the Registration, Evaluation, Authorisation and Restriction of
Chemicals
Strategic Approach to International Chemicals Management
Sustainable Development Goal(s)
Special Report on Emissions Analysis
Sulphur dioxide
Sulphur oxides
Solid Waste Association of North America
Tonnes per annum
United Nations Statistics Division
United Nations Department of Economic and Social Affairs
United Nations Environment Assembly of the UNEP
United Nations Economic Commission for Europe
United Nations Environment Programme
UNEP Committee of Permanent Representatives
UNEP Division of Environmental Conventions
UNEP Division of Technology, Industry and Economics
UNEP International Environmental Technology Centre
United Nations Framework Convention on Climate Change
United Nations Institute for Training and Research
United States Environmental Protection Agency
Volatile organic compounds
Waste electrical and electronic equipment
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WEL
WFD
WHO
YLL

Workplace Exposure Limit
Water Framework Directive
World Health Organization
Years of life lost
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An Indicator-Based Assessment of Harmful
Substances
1. Purpose
Between 30th September and 3rd October 2013, a workshop1 was convened in Cambridge, UK,
bringing together 10 individuals2 with experience and expertise in the field of chemicals and wastes.
This meeting aimed to assess the chemicals and wastes landscape alongside the available data-sets
in order to develop and propose a set of indicators that might be used as part of a global assessment
of harmful or hazardous substances.
This document sets out the background information presented to the workshop participants prior to
the expert meeting and the results. The background information included: introductions to the
chemicals and wastes landscape; the concept of ‘indicators’ – what they are, the role they play, how
they are used and by whom, what makes them successful, and the process used to develop them;
the proposal of some key questions used to support the development process for
harmful/hazardous substances indicators; and the recommendation of some next steps in moving
towards a global assessment of harmful or hazardous substances. The results generated from the
expert workshop include: the key questions; potential indicators; data sources and data availability
to support the indicators, and an initial attempt at prioritising the indicators.

2. Introduction
2.1 Rationale
Chemicals provide valuable benefits to humanity and are used for many purposes; these include
agriculture, medicine, manufacturing, energy extraction and generation, and public health and
disease vector control. The diversity of functions and uses of chemicals means that we rely upon or
encounter them in almost every activity we conduct. As a result of the versatility and demand for
chemicals currently more than 248,000 chemical products are commercially available (UNEP, 2012;
Watkinson and Macfarlane, unpublished). The lifecycle of chemicals includes the manufacture,
import, export, transportation, use, re-use, recycling, release and final disposal of substances. Each
of these stages can result in releases into the environment which can affect human health and the
environment.
GEO-5 (UNEP, 2012) states that “there is an extensive but incomplete body of scientific knowledge
on the impacts of chemicals and wastes on humans and the environment, with particular
information and data gaps on the uses, emissions, exposure pathways and effects of chemicals.
Global understanding of the complexity of properties and environmental impact of chemicals and
wastes is therefore markedly deficient.” In addition to these points, it is apparent that a limited
amount of data exits for a global assessment of chemicals and wastes. The lack of data on existing
chemicals, and the rapid introduction of a large number of new chemicals every year, has
constrained the adoption of indicators that could be used to identify the state and trends of
chemicals and wastes in the environment (Watkinson and Macfarlane, unpublished). These facts
1
2

See Annex 7 for Expert Workshop Agenda
See Annex 8 for participants list
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provide the rationale for the development of an indicator-set that can be used to support a global
assessment of harmful substances.
2.2 Approach
In collaboration, the United Nations Environment Programme (UNEP) – Division of Early Warning
and Assessment (DEWA) and the UNEP World Conservation Monitoring Centre (UNEP-WCMC)
coordinated the production of a background information document, and convened an international
expert workshop in order to develop an indicator set to support a global assessment of harmful
substances and wastes. Central to this process was the consultation of field-leading experts,
identified by UNEP DEWA, to lead on the production of the background document, specifically
focussing on reviewing the chemicals and wastes landscapes, and the available datasets and any
indicators that have been developed and are currently available. UNEP-WCMC lead on the indicators
sections of the background report, bringing established institutional knowledge and experience
gained from the development of biodiversity indicator sets.
Participants in the expert workshop were invited from the recognised institutions and organisations
leading in the fields of chemicals and wastes assessment. Namely these were:
-

Organisation for Economic Co-operation and Development (OECD)
UNEP Division of Technology, Industry and Economics (DTIE) Chemicals Branch
UNEP DTIE Chemicals Branch Strategic Approach to International Chemicals
Management (SAICM) secretariat
World Health Organisation (WHO)
Secretariat of the Basel Convention (UNEP)
UNEP DTIE International Environmental Technology Centre (IETC)
Basel Convention Coordinating Centre for Training and Technology Transfer for the
African Region
European Commission statistics office – Eurostat
UNEP DEWA Global Resource Information Database (GRID)
And leading independent chemicals and wastes consultants

Key sources of information consulted and reviewed as part of developing the background document
included GEO-5 (UNEP Global Environment Outlook – 5), the Basel Convention on the Control of
Trans-boundary Movements of Hazardous Wastes and Their Disposal, Stockholm Convention on
Persistent Organic Pollutants (POPS), Rotterdam Convention on Prior Informed Consent Procedure
for Certain Hazardous Chemicals and Pesticides in International Trade (PIC), information from the UN
statistics division and the UN Commission on Sustainable Development (CSD), and datasets available
through the Emissions of atmospheric Compounds & Compilation of Ancillary Data web application.
2.3 What are harmful/hazardous substances?
GEO-5 (UNEP, 2012) describes hazardous waste as “A used or discarded material that can damage
human health and the environment. Hazardous wastes may include heavy metals, toxic chemicals,
medical wastes or radioactive material.” Some internationally recognised definitions exist for
chemicals and wastes, often associated with relevant programmes or instruments designed to
identify and/or control them.
The Harmful substances and hazardous wastes sub-programme of UNEP defines harmful substances
and hazardous wastes as “chemical substances and waste that have potential to cause adverse
impact on environment and human health”. These include:


Persistent, bio-accumulative and toxic substances (PBTs);
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Chemicals that are carcinogens or mutagens or that adversely affect the reproductive,
endocrine, immune, or nervous systems;
Chemicals that have immediate hazards (acutely toxic, explosives, corrosives);
Chemicals of global concern such as persistent organic pollutants (POPs), greenhouse gases
and ozone-depleting substances (ODS);
Healthcare wastes; and
E-wastes (UNEP, undated).

The definitions set in national legislation relate to the hazard properties of the chemicals and wastes
or their handling in manufacture, formulation supply and use (MFSU). They vary between countries
and regions. Moves to standardise the classifications are mediated through the UN Globally
Harmonized System of Classification and Labelling of Chemicals (GHS) application of which assists in
their identification for the purposes of safety in manufacture and use and transport. National
definitions based on such norms may be detailed and complex, for example:
The Control of Substances Hazardous to Health (COSHH) Regulations (2002) is a statutory
instrument enforced in the United Kingdom. The COSHH Regulations apply to any substance
which is listed in Table 3.2 of part 3 of Annex VI of the CLP Regulation (European Regulation (EC)
No. 1272/2008 on classification, labelling and packaging of substances and mixtures) and for
which an indication of danger specified for the substance is very toxic, toxic, harmful, corrosive
or irritant. Therefore, according to the COSHH Regulations, a hazardous substance is:






Any preparation (mixture) that is dangerous for supply.
Any substance which has a Workplace Exposure Limit (WEL).
Any biological agents used at work.
Any dust other than one with a WEL at a concentration in air above 10 mg/m3 averaged over
8 hours, or any such respirable dust above 4 mg/m3 over 8 hours.
Any other substance that creates a risk to health because of its properties and the way it is
used or is present in the workplace (HSE, undated).

Internationally, the Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (1989) provides a common definition of hazardous waste, also closely
mirrored in OECD and EU legislation.
Hazardous waste is defined under the Basel Convention as substances for disposal (including
recycling) having one or more hazardous characteristics as set out in Annex III to the Convention. For
example, they can be:




corrosive – cause severe damage to living tissue or damage or destroy goods (for
example, most acids);
flammable – give off a flammable (liable to catch fire) vapour, under specified
conditions, (for example, gasoline, paint, varnish); or
toxic – if inhaled or ingested, or if they penetrate the skin, may involve delayed or
chronic effects, including carcinogenicity (can poison people and other life; can cause
illness and even death if swallowed or absorbed through the skin. Pesticides, weed killers,
and many household cleaners are toxic).

They may also be classified as hazardous wastes according to national definitions.

8

The US Environmental Protection Agency (USEPA) describes hazardous waste, according to US
legislation, as waste3 that is dangerous or potentially harmful to our health or the environment.
Hazardous wastes can be liquids, solids, gases, or sludges. They can be discarded commercial
products, like cleaning fluids or pesticides, or the by-products of manufacturing processes.
Hazardous waste are divided into listed4 wastes, characteristic wastes5, universal wastes6, and mixed
wastes. Specific procedures determine how waste is identified7, classified, listed, and delisted.

3. The role of indicators
3.1 Why develop indicators
Indicators are developed in order to summarise complex or multi-dimensional issues for decisionmakers (Ciurean et al., 2013), and to answer specific questions (UNEP-WCMC, 2011). They can
provide crucial guidance for decision-making in a variety of ways and can translate physical and
social science knowledge into manageable units of information that can facilitate the decisionmaking process. They can help to measure and calibrate progress towards sustainable development
goals. They can provide an early warning, sounding the alarm in time to prevent economic, social
and environmental damage. They are also important tools to communicate ideas, thoughts and
values. Furthermore, indicators also can be used for reporting, environmental management, and
education (UNEP-WCMC, 2011).
The 1992 Earth Summit recognised the important role that indicators can play in helping countries to
make informed decisions concerning sustainable development. This recognition is articulated in
Chapter 40 of Agenda 21 which calls on countries at the national level, as well as international,
governmental and non-governmental organisations, to develop and identify indicators of sustainable
development that can provide a solid basis for decision-making at all levels. Moreover, Agenda 21
specifically calls for the harmonisation of efforts to develop sustainable development indicators at
the national, regional and global levels, including the incorporation of a suitable set of these
indicators in common, regularly updated and widely accessible reports and databases (UN, 2007).
As a specific example of the role of indicators and the need to develop them, it has been reported
that robust ecosystem service indicators, based on reliable metrics and measures are critical to
knowing whether or not these essential services are being maintained and used in a sustainable
manner (Ciurean et al., 2013). Ecosystem service indicators are therefore of increasing interest and
importance to a variety of users at a range of scales.
3.2 What is an indicator?
An indicator is a measure or metric based on verifiable data that conveys information. Indicators
package information to communicate something important to decision-makers. Since indicators are
measures of something, they can usually be presented in a numerical or quantitative form. Line
graphs are perhaps the most common form of presentation, but other forms such as pie charts or
maps may sometimes be clearer and have greater impact.
Probably the most important part of the indicator definition is that the data conveys information
about more than itself. This means that indicators are purpose-dependent - the interpretation or
3

http://www.epa.gov/osw/hazard/
http://www.epa.gov/osw/hazard/wastetypes/listed.htm
5
http://www.epa.gov/osw/hazard/wastetypes/characteristic.htm
6
http://www.epa.gov/osw/hazard/wastetypes/universal/index.htm
7
http://www.epa.gov/osw/hazard/wastetypes/wasteid/index.htm
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meaning given to the data depends on the purpose or issue of concern. For example, data on
pollution events could be interpreted as an indicator of the following issues, depending on the
purpose of the analysis or the issues of concern:
●change in total production of chemicals
●progress in waste-water treatment processes
●results of investments in education
●change in chemical types being used
●change in restrictions on chemicals and waste movement/transportation
It is important to note that the presentation of indicators should not be limited to graphs alone.
Some indicators, such as chemical usage, stockpiling or environmental pollution, may benefit from
being presented as a series of maps. It may even be beneficial to present the same indicator in
multiple ways to ensure adequate interpretation. For example, a graph of obsolete pesticide
disposal over time is limited to providing information on the degree to which obsolete pesticides are
accounted for and disposed of. Although useful, the combination of this graph with distribution
maps will provide insight into which area/regions are following procedure and responsibly disposing
of obsolete pesticides.
3.3 Who uses indicators?
Indicators are used in a multitude of capacities and functions across many different sectors. For
example, they are used in business as strategic performance indicators or key performance
indicators; in local or national government contexts, such as sustainable development indicators
(including socio-economic development, demographic changes, public health etc.) and employment
and social policy indicators; or for policy monitoring and evaluation as agri-environmental indicators.
The Biodiversity Indicators Partnership (BIP) (2011) reports that “indicators can be used by almost
any sector of society...” including, national and regional governments, the media, non-governmental
organisations, universities and other educational institutions, research institutions and commercial
consultancies.
Reflecting on the use of biodiversity indicators, the BIP reports the following:
“Some governments have specific units or staff responsible for the production of national
biodiversity indicators for example, with a mandate to gather data and publish the indicators
on a consistent basis over time. Such government indicators may be validated by the
national statistical agency and also included in their reports.
Other governments may produce biodiversity indicators on a less systematic basis as
demand arises, such as reporting to an international environmental agreement or
developing a new policy. If they do not have sufficient capacity themselves, the government
department responsible for biodiversity issues may contract a consultancy or university to
assist in the production of indicators and biodiversity reports. Most governments will also
produce some biodiversity indicators or biodiversity-relevant indicators in departments such
as forestry, fisheries and maybe agriculture and land use planning.
Some national and international biodiversity non-governmental organisations (NGOs)
produce indicators. This may be to raise awareness and provide evidence for issues of their
concern, and to demonstrate the impact of their actions and get more support. Such NGOs
usually have a few technical staff responsible for the gathering, analysis and communication
of their scientific and survey data, including the use of indicators.

10

Universities and other research institutes may also develop biodiversity indicators, although
this is more likely to be on an ad-hoc basis for specific studies rather than a regular and longterm monitoring and reporting of the same indicators.
The production and reporting of biodiversity indicators may be most successful by working
in partnerships, to provide the necessary capacity, data and technical expertise. Some
partners may be directly involved in the development of the indicator and the provision of
data. Other partners may be external to the development process as providers of funding or
users of the end products.” (BIP, 2011)
Regarding ecosystem services indicators, there are various user groups. For example, at the
international level, these indicator sets are used by Parties to multi-lateral environmental
agreements (MEAs), such as the Convention on Biological Diversity (CBD), the United Nations
Framework Convention on Climate Change (UNFCCC), the United Nations Convention to Combat
Desertification (UNCCD), and the Ramsar Convention on Wetlands. In addition, other international
processes such as the Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES),
the Millennium Development Goals (MDGs), and the Sustainable Development Goals (SDGs) are
users of ecosystem services indicators.
At national and local levels ecosystem services indicators are important for national planning,
reporting and decision making (e.g. national development plans) and local decision making (e.g.
watershed management, payment for ecosystem services (PES) schemes, and district development
plans).
Businesses can also benefit from the use of ecosystem service indicators, for example, where
ecosystem services are directly related to the production of end products. As outlined above, the
development of ecosystem service indicators can benefit many different user groups, not just the
biodiversity community (UNEP-WCMC, 2011).
3.4 Uses of indicators
In their 2011 publication “Guidance for national biodiversity indicator development and use”, the BIP
provides a comprehensive summary of the benefit of indicator development and use; stating that:
“Indicators are a central part of effective decision-making and adaptive management. They
can provide measures of the progress and success of policies, as well as form part of an
‘early warning system’ to detect the emergence of problems. They can also be used to raise
awareness about an issue and put responses to it into context. Through all these functions,
indicators provide an important interface between policy and biodiversity-related science, to
help simplify this complex subject.
In some cases biodiversity objectives and policies result from scientific research which
identifies new and emerging issues, such as climate change or the impacts of invasive alien
species. Indicators can play a central role in the communication of these new concepts and
increase the effectiveness of responses to mitigate changes.
Indicators by themselves, however, provide little understanding of an issue. They always
need some analysis and interpretation of what they are indicating. Indicators with their
interpretative text can then be part of the definition of targets or objectives. Caution is
required, though, if targets are set on the basis of a desired value of an existing indicator,
especially if the indicator has been chosen principally because it is something for which
there is existing data. It is important to determine the desired state of the subject which the
indicator is just an indicator of! For example, a certain abundance of lions in an area may be
11

decided as a target, when actually the desired aim is a savannah ecosystem able to sustain
all native wildlife species as well as livestock grazing and tourism. A management target for
just a desired lion population may result in actions that conflict with other objectives for the
area.
One of the common uses of biodiversity indicators is to track progress towards global and
national targets. These targets range from action plans at a local level, through National
Biodiversity Strategies and Action Plans (NBSAPs), to the decisions of international
agreements such as the CBD. The use and the international profile of biodiversity indicators
has increased considerably since the Parties to the CBD committed themselves in 2002 to
“achieve by 2010 a significant reduction of the current rate of biodiversity loss at the global,
regional and national level as a contribution to poverty alleviation and to the benefit of all
life on Earth”. In 2010 the international profile for indicators was further strengthened with
the adoption of the CBD Strategic Plan for 2011-2020 which includes 20 new targets, known
as the Aichi Biodiversity Targets, to be achieved by 2020.
At the national and regional scales, the requirement to report on progress in meeting the
2010 Biodiversity Target has been a major force in promoting the development of
biodiversity indicators. In some cases countries have adapted existing data and indicators to
the CBD framework of goals, targets, focal areas and global indicators for their reports to the
CBD. This impulse to produce biodiversity indicators is likely to continue with the adoption
of the Aichi Biodiversity Targets.”
3.5 What is a successful indicator?
The key features that a successful indicator should possess are, that it should be:
- Scientifically valid:
a) there is an accepted theory of the relationship between the indicator and its
purpose, with agreement that change in the indicator does indicate change in
the issue of concern.
b) the data used is reliable and verifiable.
- Based on available data: so that the indicator can be produced over time.
- Responsive to change in the issue of interest
- Easily understandable:
a) conceptually, how the measure relates to the purpose
b) in its presentation
c) the interpretation of the data
- Relevant to user’s needs
- Used: for measuring progress, early-warning of problems, understanding an issue,
reporting, awareness-raising, etc. (BIP, 2011).
3.6 Indicator development
According to Ciurean et al. (2013) there are nine different phases in the development of indicators:
1) The setting and definition of a relevant goal.
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2) The scoping process to identify key target groups and the associated purposes for which the
indicators will be used.
3) The identification of an appropriate conceptual framework (structuring the potential themes
and indicators).
4) The definition of selection criteria for the potential indicators.
5) The identification of a set of potential indicators.
6) The evaluation and selection of each indicator, taking into account the criteria developed at
an earlier stage, resulting in a final set of indicators.
7) The analysis of results of the indicators.
8) The preparation of a report on the indicators.
9) And the assessment of the indicator performance.
This process is depicted in figure 3-1 below.

Figure 3-1: The steps involved in the development of indicators (Ciurean et al., 2013)
The BIP also provides a valuable resource when considering the development of indicator sets. The
BIP have developed a “Biodiversity indicator development framework”; the framework contains the
key steps for producing successful biodiversity indicators; it is broken down into three themes –
purpose (actions needed for selecting successful indicators), production (essential to generate
indicators), and permanence (mechanisms for ensuring indicator continuity and sustainability). The
section of the framework relevant to the development of an indicator set to support a global
assessment of harmful substances is shown below in figure 3-2.
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Figure 3-2: Part of the Biodiversity Indicator Partnership (BIP) development framework
In the BIP publication “Guidance for national biodiversity indicator development and use” (BIP,
2011), the steps of the framework are introduced and outlined; this includes some important
questions to be asked during each step. These include:
Identify and consult stakeholders/audience:
-

Who are the relevant stakeholders, and do they all need to be consulted?
What questions do the stakeholders want answers to regarding the biodiversity issue of
concern?
How will the stakeholders want to use the indicator(s)? e.g. for decision-making, for
reporting, for education.
Have the inputs, expectations and outputs of the indicator development process been
clearly defined for the stakeholders?
How much ownership and decision-making power are different stakeholders going to
have over the choice of indicators?

Identify management objectives and targets:
-

What are the existing biodiversity-relevant management objectives and targets in our
country?
Who wants to know about progress in reaching these objectives and targets?

Determine key questions and indicator use:
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-

What are the key questions that the intended user or audience have about the
biodiversity issue?
Can the key questions be made more specific or focused?
How will the indicator be used?
Who will be using the indicator?
What levels of education and familiarity with the subject does the intended audience
already have?

Develop a conceptual model:
-

Which are the most important or over-arching key questions that can be examined with
the aid of a conceptual model?
What level of detail is required for the conceptual model?
Who should be involved in the definition of the conceptual model?

Identify possible indicators:
-

Are there existing indicators that can help to answer the key question(s)?
How well does each of the potential indicators help to answer the key question(s)?
Is the relationship between the measure used as an indicator and the indicator’s
purpose scientifically supported and easy for the user to understand?
Are potential reasons for change in the value of the indicator well understood?
How easily will it be understood by the intended users?
Is there suitable data for each of the possible indicators?
Can existing data be transformed into appropriate indicators?
What are the resources available now and in the future for producing the possible
indicators?
Who will decide which indicators will be calculated?

3.7 Lessons learned from developing biodiversity indicators
The CBD-mandated BIP is the global initiative to promote and coordinate development and delivery
of biodiversity indicators in support of the CBD, Multilateral Environmental Agreements (MEA),
IPBES, national and regional governments and a range of other sectors.
The Partnership brings together over forty organisations working internationally on indicator
development to provide the most comprehensive information on biodiversity trends.
The BIP have a track record and wealth of experience of indicator development in the field of
biodiversity monitoring, including the current process to develop a set of UK biodiversity indicators;
as such, there are valuable lessons that can be learned from the BIP in the development and
implementation of an indicator set to support a global assessment of harmful substances.
Some key lessons learned by the BIP, regarding indicator development are:



The power of an indicator depends on its broad acceptance. Involvement of policymakers as well as major stakeholders and experts in the development of an indicator
is crucial.
It is important to ensure indicators are policy-relevant and meaningful. Indicators
should send a clear message and provide information at a level appropriate for
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policy and management decision-making by assessing changes in the status of
hazardous substances, related to baselines and agreed policy targets if possible.
It is important to consider the purpose of the indicator and the key questions it
needs to address before starting indicator production. Insufficient consideration of
the purpose, through stakeholder engagement and the review of management
targets and objectives, can result in indicator production being driven primarily by
data availability. Whilst data availability is essential for indicator production, using it
as a starting point to identify indicators can lead to the production of unsustainable
indicators that do not address the real issues of concern and are of little use for
policy-makers.
Before calculating and producing an indicator, it is useful to consider how it will be
presented. Indicators are key communication tools and in some cases the
presentation of the data may impact the interpretation given. Indicator presentation
may vary depending on the intended user and the information they need to identify
issues and make decisions. For example, indicators of chemical usage, stockpiling or
environmental pollution could be presented as a temporal trend or as a spatial map.
Presentation as a temporal trend will enable decision-makers to see how levels have
changed over time and enable them to make higher level decisions regarding actions
to reduce these levels. Presentation of the indicator as a spatial map may enable
more targeted decisions to be made. For example, areas of high levels and
contributing factors could be identified and from these more targeted decisions on
specific preventative/reductive actions could be made. Indicators must be based on
clearly defined, reliable, verifiable and scientifically acceptable data, which are
collected using standard methods with known accuracy and precision. Methodology
should be clear, well defined and relatively simple.
There should be an accepted theory of the relationship between the indicator and its
purpose, with an agreement that any change in the indicator does indicate change in
the issue of concern.

4. Key questions
Indicators are used to help assess if certain goals or objectives have been achieved or what progress
has been made towards achieving them. As GEO uses the DPSIR (Drivers, Pressures, State and
Trends, Impacts, and Responses) framework for its assessments, indicators are needed for each
facet for which possible questions can be posed.
4.1 Background document
In order to provide a starting point for discussions and a framework to build upon, the expert
workshop participants were provided with some example key questions in the background
document that was circulated prior to the meeting. These example key questions can be seen in
Table 4-1 below.
Table 4-1 Possible questions to be answered by an assessment of hazardous chemicals and waste
Question
Rationale
Drivers
What is the global production (intentional and
unintentional) of hazardous or toxic chemicals?

The potential impact of chemicals on the
environment is related to their total
manufacture/production, supply, use and release
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How efficient is the production and use of
chemicals?

How much waste (municipal solid; industrial;
agricultural; water and wastewater supply and
treatment; hazardous; bio-medical; and/or
radioactive) creation has been prevented?

What proportion of (municipal solid; industrial;
agricultural; water and wastewater supply and
treatment; hazardous; bio-medical; and/or
radioactive) waste produced is reused or
recycled?
What is the amount of waste (municipal solid;
industrial; agricultural; water and wastewater
supply and treatment; hazardous; bio-medical;
and/or radioactive) generated per person?
What is the amount of waste generated
compared to GDP?

into the environment. The greater the
production, the greater the potential release,
which may be detrimental to health and the
environment.
Greater efficiency in the production or use of
chemicals reduces their release (and that of any
intermediates) into the environment and the
amount of waste produced for every unit of
production. The same economic and social
benefit is obtained from a smaller amount of
chemicals produced or used.
The more efficient the production and use of
chemicals and other materials (including
adoption of different processes), the smaller the
amount of waste generated, which reduces
potential exposures to chemicals and the need
for resources to manage the waste stream.
Materials that are removed from the waste
stream for reuse or recycling, reduce the overall
residual wastes that need to be managed; such
reuse increases overall resource efficiency.
Per capita waste generation is related to overall
production and consumption of chemicals;
higher resource efficiency reduces overall
production of waste.
It has been observed that waste generation has
tended to rise with increased GDP and any such
linkage needs to be monitored to understand
waste flows and management. Some proxy
indicators (IPCC) have been examined using this
approach.

Pressures
What is the global quantity of chemicals
released to air, water, and land?

What is the global quantity of (municipal solid;
hazardous; industrial; agricultural; water and
wastewater supply and treatment; bio-medical;
and/or radioactive) waste produced that is not
re-used or recycled?
What quantities of chemicals are released to air,
water and land from the treatment and disposal
of waste (for example, methane and other
volatile organic compounds, dioxins and furans,
heavy metals)?
What is the quantity of chemicals or wastes that
are traded, trafficked or dumped illegally, or
abandoned?

Chemicals released into the environment have a
potential to impact human health or the
environment. The greater the release, the
greater the potential for adverse impacts.
The greater the amount of waste produced, the
greater the potential for adverse impacts. Waste
that is reused or recycled is effectively removed
from the waste stream.
The disposal of waste can result in unwanted
releases of chemicals into the environment
which may be of concern for human health and
other biota.
Illegal traffic in waste and chemicals perpetuates
banned uses (e.g. ODS) and creates
environmentally unsound practices, e.g. polluting
and inefficient techniques as well as undermining
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the economics of legitimate ESM activities (e.g.
only a small fraction of valuable metals is
removed from illegally treated waste electrical
and electronic equipment (WEEE)).
State
What are the levels of selected chemicals in
ambient air, water, sediment, soil and biota?

What proportion of waste (municipal solid;
hazardous; bio-medical; industrial; agricultural;
water and wastewater supply and treatment;
and/or radioactive) is managed in an
environmentally sound manner?
Impact

The concentration of chemicals in various
environmental compartments provides an
indicator of the degree of contamination and
potential of exposure.
Waste managed in an environmentally sound
manner will minimise the impact on the
environment.

Are the levels of chemicals measured in the
environment (air, water, soil, sediment, biota)
below the levels of concern for human health
and the environment (i.e. ambient air and water
quality guidelines)?
What is the global burden of disease from
exposure to chemicals?
Response

If chemicals are found at levels above established
levels of concern to human health or the
environment, then there is a potential for
adverse impacts.

What is the status of SAICM implementation?

SAICM has a broad sweep across chemicals to
foster their sound management through the
2020 goal adopted by the World Summit on
Sustainable Development in 2002 as part of the
Johannesburg Plan of Implementation. Hence
tracking SAICM implementation should be a good
indicator of progress on chemicals management
as a whole.
It is expected that countries which have signed
and implemented these conventions and other
instruments will meet their obligations to
improve their management of chemicals and
wastes. This includes measures adopted to
prevent and control pollution from various
sources including pollution from ships.
Progress made in the implementation of articles
of the various conventions can provide an
indication of the response taken to reduce and
mitigate adverse impacts from hazardous
chemicals and wastes. SAICM has 20 indicators
that are being used to report on progress in the
implementation of SAICM (see Annex 1).
Restrictions on the production and use of
chemicals will reduce their release into the
environment.

How many countries have signed,
ratified/acceded to international environmental
agreements (e.g. SAICM, Basel, Minamata,
Rotterdam, Stockholm, Marpol, and Hong Kong
Conventions)?

What is the status of implementation of
international agreements (e.g. SAICM, Basel,
Minamata, Rotterdam, Stockholm, Marpol, and
Hong Kong Conventions)?

Have countries eliminated or restricted the
production, supply, use, and import and export
of certain hazardous chemicals (for example,
lead in petrol, persistent organic pollutants)?

Estimates of the burden of disease are measures
of the impacts of chemicals on human health.
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Have countries adopted policies for the sound
management of chemicals and products
throughout their life cycle?
How much has been invested in research to
prevent, eliminate and reduce pollution of the
environment?

How complete are environmental and health
monitoring networks and programmes?

What is the status of implementation of the
Basel Convention Strategic Framework 20122021?

How many countries have set waste prevention
goals and /or targets?
How many countries have met waste
minimisation and diversion goals or targets?
What steps have been taken by countries to
ensure accurate recording and reporting of
waste measurements?

What methods are being used to assess waste
“lost” to the system through informal and illegal
activity?
What programmes are in place to prevent illegal
traffic in chemicals and wastes; and how
successful have they been in eliminating it?

A life-cycle assessment facilitates a holistic
approach to the management of chemicals which
can result in an overall reduction in their releases
to the environment.
Investment in research is expected to result in
improved technologies to eliminate and reduce
pollution, including substitution of chemicals of
concern with less hazardous materials or
methods.
Well designed and maintained environmental
monitoring programmes are required to obtain
data to evaluate impacts of chemicals and the
effectiveness of control measures (see Annex 1
SAICM indicator 4).
The revised draft - Means of Implementation and
Indicators and Explanatory Note (January 2011
version) - outlines objectives for the period from
2012-2021. Progress made in achieving these
objectives would provide an indication of the
response taken to reduce and mitigate adverse
impacts from hazardous and other wastes (See
Annex 2).
Waste prevention is considered a key component
of modern waste management, and the first
element of the treatment hierarchy.
Waste minimisation and diversion will reduce
pressure on the environment.
Internationally, waste data suffers from a
number of deficiencies and reporting problems,
such that estimates vary considerably, this makes
selection and understanding of the effectiveness
and value of measures hard to assess.

The attribution of environmental impact of waste
not accounted for is even harder to assess than
that which is.
Illegal trade of hazardous chemicals and wastes
are of concern since they are more likely to result
in inappropriate use or handling, resulting in
additional risks to health and the environment
(See Annex 1 SAICM indicators 19 and 20).

4.2 Expert workshop
At the expert workshop the meeting participants worked through the example key questions, as
presented above (Table 4-1), and determined their value and suitability for subsequent indicator
development. Table 4-2 below presents the finalised set of key questions produced as a result of
rewording, reworking and elimination of the example key questions. These are presented in table 42.
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Table 4-2 Key questions as developed by the expert workshop participants
DPSIR
framework
facet
Drivers

Key
question ID
KQ1
KQ2
KQ3

Pressures
KQ4

State and
trends

KQ5

KQ6
KQ7
Impacts
KQ8
KQ9
KQ10
Response
KQ11

Key question
What is the global annual production of chemicals? (Pesticides,
pharmaceuticals, other substances to be defined?)
What is the global annual amount of waste generated?
What proportion of waste is not managed in an environmentally
sound manner (inc. Traded, trafficked or dumped illegally, or
abandoned)?
What is the annual global quantity of chemicals released to air,
water and land? [and the geographic distribution of this release?]
What are the concentrations of priority chemicals in ambient air,
water, sediment, soil, humans and biota? [how do the
concentrations (exposure) compare with international guidelines
for human health and the environment?]
How is waste disposal affecting ecosystems? [e.g. Land area used
for disposal; ocean gyres]
What are the adverse effects on ecosystems from exposure to
chemicals? [e.g. eutrophication, acidification, bioaccumulation,
and acute effects/impacts]
What is the global burden of (human) disease from exposure to
chemicals and wastes?
What instruments and/or initiatives have been put into place to
address the issue of chemicals and waste at the global level?
What is the degree of implementation of instruments and/or
initiatives put in place to address the issues of chemicals and
waste?
What capacity [technical, institutional, educational, financial] is
available/accessible to countries to fully implement the
instruments and/or initiatives for the sound management of
chemicals and waste?

5. Indicators for chemicals and wastes
The following sections (5.1 – 5.5) were presented to the expert workshop participants in the
background document prior to the meeting. This information provided a general overview to the
indicator-sets that have already been developed, existing data-sources, an introduction to
assessments that have already taken place, and limitations to the available data for the fields of
harmful substances and wastes. Section 5.5 proposed a set of potential indicators for the expert
meeting to consider.
5.1 Existing indicators
Through their release in manufacture, supply and use, as well as from illegal activity and accidents,
chemicals can impact on all environmental compartments - air water and land – affecting a target
directly or indirectly, sometimes with broader impacts such as through bio-transformation (mercury)
and bio-accumulation (PCB). Similarly releases occur from waste collection, treatment, transport and
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final disposal. A number of indicators have been devised to track the effects of a number of these
chemicals, rather fewer for wastes.
Existing indicators for chemicals address the common air pollutants such as particulate matter,
nitrogen and sulphur oxides, and nutrients (nitrogen and phosphorous). Indicators have also been
developed for greenhouse gases, ozone depleting substances and persistent organic pollutants, all of
which are subject to international conventions. Several organisations have proposed or developed
indicators for waste and hazardous wastes, although their application is not well established.
GEO-5 makes reference to several indicators that are related to chemicals and their sound
management (see Annex 3). GEO-5 has also proposed just three indicators for wastes,
demonstrating the still tentative stage of their development in this arena internationally. Various
multilateral environmental agreements and conventions have adopted indicators that are used to
report on progress in the implementation of these instruments. The Global Plan of Action of the
Strategic Approach to International Chemicals Management (SAICM) includes indicators of progress
for the various elements in the plan. The International Conference on Chemicals Management has
adopted 20 indicators to be used in reporting on the implementation of SAICM (See Annex 1). These
indicators are predominantly process indicators that relate to the ‘Response’ facet of the DPSIR
framework.
The 6th Conference of the Parties of the Stockholm Convention adopted a framework for
effectiveness evaluation, which includes a set of indicators (see Decision SC-6/22: Effectiveness
evaluation) (UN, 2013). The Global Monitoring Plan and future reports on effectiveness evaluation of
the Stockholm Convention will provide information on persistent organic pollutants. Reports of the
International Panel on Climate Change and the Montreal Protocol on Substances that Deplete the
Ozone Layer provide data on greenhouse gases and ozone depleting substances and their impacts,
which could be used for indicators related to these classes of chemicals.
The 10th meeting of the Conference of the Parties to the Basel Convention adopted a Strategic
Framework for the implementation of the Convention, including strategic goals and objectives
(Decision 10/2). Indicators for measuring the achievement and performance of the goals are in
section V of the Annex to Decision 10/2. Subsequently a Revised Draft Means of Implementation and
Indicators and Explanatory Note (January 2011 version) listed 34 potential indicators related to the
management of hazardous and other wastes. Work on this is still in progress (see Annex 2). Many
aspects of the Basel Convention’s work programme are also applicable to indicator development
including implementation and compliance, illegal traffic, technical guidelines and waste
classification.
The UNSD Environmental Indicators (see Annex 4) include ozone-depleting substances, nitrogen
oxides emissions, greenhouse gases, fertiliser use and waste. The Commission on Sustainable
Development has identified indicators of sustainable development, several of which are relevant to
chemicals and waste (see Annex 5). The 7th Millennium Development Goal – Ensure environmental
sustainability – includes consumption of ozone-depleting substances as an indicator (UN, 2013).
The OECD Key Environmental Indicators includes chemical-related topics: ozone layer depletion,
acidification, urban environmental quality, eutrophication, toxic contamination, and waste (see
Annex 6). The OECD identifies indicators for pressure, state and response.
The Global City Indicators Facility (http://cityindicators.org/) provides indicators with standardized
methodology that allows for comparisons between cities globally. It includes concentrations of PM10
as a core environmental indicator and per capita greenhouse gas emissions as a supporting
indicator. It also includes indicators related to solid waste.
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The Environmental Performance Index (EPI; http://epi.yale.edu/) compiled by Yale University,
provides a composite score that is used to compare the performance of various countries. A
country’s score is determined by comparison to a specific target. The 2012 EPI captures the human
health risks posed by particulate matter in two indicators: outdoor air pollution (modelled annual
average surface PM2.5 concentrations from 2001 to 2010) and indoor air pollution (proportion of
population burning solid fuel indoors). Sulphur dioxide emissions per capita and emissions per GDP
are used as indicators for ecosystem system impacts of air pollution. The EPI also includes pesticide
regulation as an indicator that measures commitment to safe use of pesticides, specifically the status
of persistent organic pollutant pesticides under the Stockholm Convention.
The 2008 and 2010 reports include a water quality index from GEMS to provide an EPI score related
to water pollution, due to data limitations they were not considered in the 2012 index. The latter
also expresses concerns over the lack of global accurate and comparative data on waste.
5.2 Existing data sources
The Environmental Data Explorer (http://geodata.grid.unep.ch/) is a repository of various data
sources. It includes data on greenhouse gases, ozone depleting substances, common air pollutants
(carbon monoxide, nitrogen oxides, sulphur oxides, particulate matter, volatile organic compounds),
pesticides, and fertilizers or nutrients. The UNEP Global Environmental Monitoring System
GEMS/Water maintains a database GEMStat (http://www.gemstat.org/) designed to share surface
and ground water quality data.
The UNSD Environmental Indicators (http://unstats.un.org/unsd/environment/qindicators.htm)
provides global environment statistics from various sources. Topics included are air pollution,
climate change, hazardous and municipal wastes.
The Global Health Observatory (http://www.who.int/gho/en/) includes data on selected
environmental factors: exposure and burden of disease for lead, household and outdoor air
pollution; and burden of disease from climate change and occupational exposures to particle matter
and
carcinogens.
The
GEMS/Food
Programme
(http://www.who.int/foodsafety/chem/gems/en/index.html) uses total diet studies to establish
potential for exposure to various contaminants.
UN Habitat produced a report examining solid waste management in the world’s cities
(http://www.unhabitat.org/pmss/listItemDetails.aspx?publicationID=2918), identifying a number of
issues concerning indicators for waste as well as observations on the quality of information available
(UN Habitat, 2010).
OECD statistics (http://www.oecd.org/statistics/) include data on fertilizer use, pesticide
consumption, common air pollutants, greenhouse gases, domestic material consumption, and
municipal, industrial, hazardous and nuclear wastes.
Several international agreements already collect, analyse and report data on chemicals and wastes
and their management on a global level:
 The Intergovernmental Panel on Climate Change gathers information on greenhouse gas
emissions and ambient levels of these pollutants, and has assessed the contribution that
waste makes as a potential source of greenhouse gases;
 The Montreal Protocol on the protection of the ozone layer collects information on ozone
depleting substances and monitoring of the ozone hole;

22

 The Stockholm Convention has established a global monitoring plan and is developing a
framework for the evaluation of the effectiveness of its implementation. National reports
provide additional information on quantities of POPs and measures taken to manage them;
 National reports under the Basel Convention include information on transboundary
movements of hazardous wastes or other wastes (exports/imports/disposal) as well as efforts
to achieve a reduction of the amount of hazardous wastes or other wastes;
 The PIC Circular, under the Rotterdam Convention, provides information received by the
Secretariat on import decisions and national measures taken to ban or severely restrict
chemicals;
 Reporting under SAICM provides a mechanism to assess progress on the individual objectives
set out in the SAICM texts as well as towards the achievement of the Johannesburg Plan of
Implementation’s goal of sound management of chemicals by 2020; and
 The World Bank has published a number of reports on waste management covering different
geographical areas, the most recent being the 2012 report “What a Waste – A global Review
of Solid Waste Management”8.
The Emissions of atmospheric Compounds & Compilation of Ancillary Data (ECCAD) database
provides spatial datasets of surface emissions of atmospheric compounds from over 30 global and
regional inventories (http://eccad.sedoo.fr/eccad_extract_interface/JSF/page_project1.jsf). Among
these datasets is the
Emissions Database for Global Atmospheric Research (EDGAR)
(http://edgar.jrc.ec.europa.eu/) which provides a global emission dataset with annual inventories for
CH4, NMVOC, CO, SO2, NOX, NH3, PM10, PM2.5, BC and OC, covering the period 2000-2008.
There are several monitoring programmes that provide data on levels of chemicals in the
environment. The EMEP Co-operative Programme for Monitoring and Evaluation of the Long-range
Transmission of Air Pollutants in Europe includes data for sulphur dioxide (SO2), nitrogen oxides
(NOX), volatile organic compounds (VOCs) and other air pollutants (see http://www.emep.int/).
OSPAR (the Convention for the Protection of the Marine Environment of the North-East Atlantic
http://www.ospar.org/) provides regional data on a several chemicals including metals. The Global
Atmospheric Passive Sampling (GAPS; http://www.ec.gc.ca/rs-mn/) provides air quality data for
persistent organic pollutants and some emerging priority pollutants. The Arctic Monitoring and
Assessment Programme (AMAP; http://www.amap.no/data) measures the levels and assesses the
effects of anthropogenic pollutants in the Arctic environment. The integrated cooperative
programmes under the Convention on Long-range Transboundary Air Pollution (LRTAP) provide data
and periodic assessment for chemicals listed in the Convention.
The European Commission of the European Union also collates extensive data on waste and
hazardous waste, and of transboundary movements of waste (transfrontier shipments) which it
obtains through its own reporting systems, supporting the monitoring of the implementation of
waste-related Directives and Regulations within the EU. The majority of these are underpinned by
reporting obligations set out in the EU legislation requiring the Member States to provide the
necessary information.
5.3 Approaches to assessments
The European Commission compiles statistics concerning hazardous substances using a set of
environmental pressure indicators (EPIs) and has recently developed a set of indicators to monitor
the effectiveness of the Regulation on the Registration, Evaluation, Authorisation and Restriction of
Chemicals (REACH). At the core of this system is a hazard and exposure assessment to determine a
risk score. An assessment of exposure and toxicity has been made to determine a risk score for 237
8
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reference chemicals; this score is a nominal value that indicates the extent of risk that could be
associated with the use of the substance in question (Eurostat, 2001 and 2009).
The U.S. Environmental Protection Agency (US EPA) has developed a National-Scale Air Toxics
Assessment (NATA) for the U.S. The assessments (completed for 1996, 1999, 2002 and 2005) reflect
chronic exposures resulting from the inhalation of air toxics. Concentration and risk estimates at the
county level for the US are obtained through:





a compilation of national emissions inventories from stationary, mobile, background and
secondary outdoor sources of 177 air toxics identified under the U.S. Clean Air Act;
modelling of ambient concentrations of air toxics across the United States;
estimation of population exposures across the United States; and
characterisation of potential public health risks due to inhalation.

Various organisations publish assessment reports. UNEP published its 5th Global Environmental
Outlook report in 2012, and in 2013 UNEP released its Global Chemicals Outlook. The Global
Monitoring Report (2009) under the Stockholm Convention provides a comprehensive summary of
data on persistent organic pollutants (UNEP, 2009). AMAP publishes regular assessments on
different topics relevant to the Arctic environment, including: Mercury in the Arctic (2011),
Radioactivity in the Arctic (2009), Persistent Organic Pollutants (POPs) in the Arctic (2009), and the
Heavy Metals in the Arctic (2002). The Task Force on Hemispheric Transport of Air Pollution
completed its first comprehensive assessment of the state of the science with respect to the
intercontinental transport of air pollutants in the Northern Hemisphere in 2010. This assessment
undertook global modelling of ozone and particulate matter, mercury and persistent organic
pollutants.
UNEP IETC acts as a secretariat for the Global Partnership on Waste Management (GPWM), an openended partnership for international organizations, governments, businesses, academia, local
authorities and NGOs. Launched in November 2010, it is intended to enhance international
cooperation among stakeholders, identify and fill information gaps, share information and
strengthen awareness, political will, and capacity to promote resource conservation and resource
efficiency.
The OECD produces comprehensive and regular reports on environmental data through its reviews
and fact-books. The OECD Fact-book 2011-129 sets out municipal waste generation data for 35
countries within the OECD, and for Brazil China, India, Indonesia and Russia, with generation
intensities from 1980 up to 2009.
These assessments synthesise the information available, providing authoritative information on
chemicals, their release and their impacts. Often, these reports also include information on trends in
production, consumption, release and exposure.
5.4 Data limitations
Comparable data on chemicals that could be used for global assessment are limited. More data are
available for chemicals that are subject to international agreements such as the Montreal Protocol
(ozone depleting substances), United Nations Convention on Climate Change (greenhouse gases),
and the Stockholm Convention (persistent organic pollutants). Data on common air pollutants
(particulate matter, nitrogen oxides, sulphur oxides, ground-level ozone and volatile organic
9
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compounds) are more readily available. Regional agreement such as the UNECE Convention on Longrange Transport of Air Pollutants has also resulted in the compilation of data that can be used to
assess trends and impacts. However, even in these instances, efforts are needed to further improve
timeliness and historical consistency of the data, and to improve its availability, completeness,
accuracy and comparability.
Only selected countries have pollutant release and transfer registries; even among these, differences
in criteria and data collected limit compilation and comparability. Information on population
exposure to air pollution is scattered. Data on concentrations of major air pollutants are available for
major cities, but more work is needed to improve international comparability, and to link these data
to national standards and to human health issues. International data on emissions of toxic
compounds (e.g. heavy metals and organic compounds) are partial and often lack comparability.
Efforts are needed to monitor and/or estimate overall population exposure, and exposure of
sensitive groups of the population.
Data on the share of the population connected to waste water treatment plants are more readily
available than information on the level of treatment of these wastes and final discharges to water
bodies, including concentrations of pollutants in effluents.
Data quality for waste is of concern. For example the information reported by the Basel Convention
Secretariat is based on national self-reporting without independent verification. The data itself may
be subject to interpretation due to definitional differences within and between regions and time
series are often lacking. Further work is needed in this area to improve data quality in order to be
able to provide meaningful information to be applied to indicators. There have been attempts to
provide estimates for global waste generation in a systematic manner. The UN Statistics Division, the
OECD and Eurostat have made assessments, while noting many caveats on the data including
difficulties with definitions, conversion factors (weight/volume) and methodologies. Many have
commented on the paucity of good data. As far as is known, the data are not independently verified,
nor is a common methodology used. The IPCC’s 4th Assessment Report (IPCC, 2007) suggests that
uncertainties can range from 10-30% (for countries with good annual waste data) to more than
twofold (for countries without annual data). Application of common (or more consistent) definitions,
measurement and reporting standards would be needed to form a true picture within reasonable
limits of precision. There is concern about waste lost to the system through informal and illegal
activity which does not contribute to the totals.
A recent (UNEP, unpublished) review of global waste data, together with the caveats and cautions
about their accuracy and compatibility (many reported by the organizations themselves),
demonstrated the considerable challenges in the production of reliable and representative
information on MSW, let alone hazardous and other types of waste. Reports on waste assessment
and measurement in the majority of cases deal with MSW. These wastes constitute the majority of
wastes that pose an important risk to public health. It is possible that the international community is
relying on reporting under the auspices of the Basel Convention and OECD mechanisms to account
for data on the generation and transboundary movements of hazardous waste. The challenges for
hazardous waste are similar to those for MSW described above.
The UNECE 2012 Workshop on Waste Statistics identified the major issues and challenges with the
data currently available on wastes:
 the inadequacy of reporting,
 gaps in time series,
 lack of coverage of rural areas, and
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 inconsistency in methodologies generated, including units used and conversion factors
(more information can be found in Appendix 9 of the Review of Data Availability for
Chemicals and Wastes).
Additional factors where further work could assist data quality that would otherwise limit progress
on indicators for monitoring longer term initiatives and programmes for improvements in waste
management practice, would include:
 application of proxy measurement systems with global application for compatible
assessments where waste measurement systems are not yet in place;
 appraisal of existing data to better determine the level of precision and reliability of current
waste generation information, undertaking retrospective assessments of waste prediction
performance;
 identification of priorities for further waste measurements using updated methodologies for
publication in any future series of UNEP assessments on waste;
 creation of a waste treatment index, based on environmentally sound management criteria,
to identify cities/conurbations/regions for priority attention, expanding on the UN Habitat
Cities approach; and
 assessment of the level of waste generation in non-urban (rural and towns) areas that may
not have been captured by studies mainly focusing on large conurbations.
5.5 Potential Indicators
There are few global, comparable datasets on chemicals and wastes currently available. However it
is still possible, if not desirable, to select some indicators that could form the basis of a global
assessment for hazardous substances and wastes that could also stimulate efforts to improve data
collection and quality.
WHO has used exposure to particulate matter to estimate the burden of disease from air pollution.
While particulate matter is not a chemical per se, areas with low levels of particulate matter will
likely also have overall lower levels of pollutants. Similarly, because data on dissolved oxygen, acidity
(pH), conductivity, total nitrogen, and total phosphorus are more readily available, these parameters
were used in EPI’s water quality score. Waters that meet quality targets for these parameters are
overall less polluted and more likely to contain acceptable levels of chemical pollutants. While an
index that included data on levels of specific hazardous chemicals would a better indicator, a more
general water quality index can still serve as a proxy when data are not available for chemicals of
interest.
Selecting indicators and creating an assessment framework are only a first step. On-going
environmental monitoring is essential to provide comparable data over time so that indicators can
be used to assess progress in achieving environmental and health protection goals. An assessment
that uses more general environmental quality indicators supplemented with indicators for a selected
group of chemicals such as those already subject to international environmental agreements could
be an initial approach to an indicator-based assessment of hazardous substances. Such an approach
would be able to provide a general measure of progress against specific environmental goals. Some
attempts have already been made which can be built on, for example the OECD noted in its Key
Environmental Indicators (OECD, 2008) that the OECD Core Set of Indicators for waste include the
generation of:
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municipal waste
industrial waste
hazardous waste
nuclear waste, and
movements of hazardous waste (UNECE, 2012).

Table 5-1 suggests indicators that could be used for the questions identified in Chapter 4. The
indicators identified could provide a high-level view of trends overtime. A different approach is
needed to assist in the identification of emerging issues.
5.5 Indicators developed at the expert meeting
Table 5-2 presents the results of indicator-development sessions carried out as part of the expert
workshop. The process of developing and proposing potential indicators was carried out in break-out
sessions, with the expert workshop participants asked to formulate two or three possible indicators
that could be used to answer or address each of the key questions under each facet of the DPSIR
framework, as developed on days one and two of the workshop. The table sets out the five facets of
the DPSIR framework, the key questions to which the indicators are relevant, the indicator ID
(sequentially ascribed figures), and gives an indication as to the relative status of priority and
availability of and sources for data for the indicators suggested.
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Table 5-1: Potential indicators for a global assessment of hazardous chemicals and wastes
Question

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

Limitations/Comments

What is the global production of
hazardous or toxic chemicals
(intentional and unintentional
production)?

Annual global sales of
chemicals (including
pesticides and
pharmaceuticals)
adjusted for inflation
(e.g. constant US$).

Provides an indication of
the size of the chemicals
industry.

OECD selected
publications
(also, ACC, ICCA,
CEFIC, other
chemical
associations)

Global

1970-2010
(Global
Chemicals
Outlook)

Data have been reported on
an irregular basis.
Overall sales do not take
into account the different
hazards or the different
values of bulk and specialty
chemicals.

What is the total amount of waste
(municipal solid; hazardous; biomedical; and/or radioactive)
generated?

Amount of municipal
wastes collected.

Waste collected by or on
behalf of municipalities, as
well as municipal waste
collected by the private
sector. It includes mixed
waste, and fractions
collected separately for
recovery operations
(through door-to-door
collection and/or through
voluntary deposits).

UNSD

Global

1990-2009
(years vary by
country)

Provides data only on data
collected through formal
municipal programs.

Amount of hazardous
waste generated.

Hazardous waste is waste
that owing to its toxic,
infectious, radioactive or
flammable properties poses
an actual or potential
hazard to the health of
humans, other living
organisms, or the
environment.

UNSD

Global

1995-2009
(years vary by
country)

Data quality and
comparability are limited.
Trends and betweencountry comparison should
be interpreted with care.

The amount of municipal
and/or hazardous waste
generated per unit of
GDP.

A measure of resource use
intensity which could be
used as a proxy indicator.

Could be calculated
using UNSD data

Global

1990-2009
(municipal
wastes)
1995-2010
(hazardous
wastes)

The quality of data on waste
generation is generally poor.
Time series may not be
available.

Drivers

How much (municipal solid;
hazardous; bio-medical; and/or
radioactive) waste creation has
been prevented/minimised?

28

Question

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

Limitations/Comments

What proportion of (municipal
solid; hazardous; bio-medical;
and/or radioactive) waste
produced is reused or recycled?

Proportion of municipal
solid waste that has been
recycled.

The greater the amount of
material that is recovered
from the waste stream the
smaller the amount of
residual waste that needs
to be managed with the
associated pressure on the
environment or health.

UNSD

Global

1990-2009

Data quality and
comparability are limited.
Trends and between
country comparison should
be interpreted with care.

--

Resource efficiency
indicator to be developed
(e.g. amount of chemical
manufacture per unit of
GDP; amount of chemical
used per unit of GDP;
number of countries that
have set pollution
prevention goals).

--

--

--

The European Commission
has set out a provisional
indicator and proposed to
continue to use 'resource
productivity', as the lead
indicator measured by GDP
divided by Domestic
Material Consumption
(euro/tonne).

Change in the total
amount of releases to air,
water and land of
selected chemicals (to be
identified).

Provides an indication of
the overall loading of
chemicals into the
environment.

National pollutant
release and transfer
registries (OECD).

Regional and global

Varies by data
set

Data are available for the
common pollutants
including volatile organic
compounds particulate
matter, GHG and ODS for
air; data are available for
nutrient releases to water.
Limited data available on
other chemicals.
Registers aim at capturing
data from releases from
large industrial sources.
Data from different
countries are not readily
comparable due to
differences in definitions
and criteria for reporting.

Proportion of municipal
solid waste that has
composted.
How efficient is the production
and use of chemicals?

Pressures
What is the global quantity of
chemicals released to air, water,
and land?

ECCAD datasets
(emissions to air).

Proportion change in the
total amount of releases
to air, water and land of
selected chemicals (to be
identified).
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Question

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

Limitations/Comments
Some countries with large
releases do not yet have
registers. Proportion change
in releases since inception
of each register could
provide comparative trends
among countries.
Poor comparability between
years, limiting ability to
create time series for a
global assessment.
Care should be taken to
avoid double counting with
waste releases.

What quantities of chemicals are
released to air and water from the
treatment and disposal of waste
(for example, methane and other
volatile organic compounds,
dioxins and furans, heavy metals)?

Quantity of pesticides
used in agriculture.

Provides information on
pressure placed on the
environment from
pesticides .

FAO (FAOSTATAgriculture)

Global

Total amount of
greenhouse gas
emissions from waste.

Incineration and landfill and
bio-treatment (anaerobic
digestion, composting) give
rise to GHG emissions.

UNSD
Environmental
Indicators
(greenhouse gas
emissions from
waste)

Global

Arctic Monitoring
and Assessment
Programme
mercury
assessment

Global

Total amount of mercury
released to the
atmosphere from waste
from consumer products
(landfill and controlled
incineration).
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1990-2010

Data are missing from
certain years and countries;
overall sales or use does not
account for relative hazards.
General limits on waste data
and treatment standards
Waste transportation factor
may not be taken into
account.

2010

Estimates cannot be
compared directly with
those presented in previous
assessments.

Question

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

Limitations/Comments

What is the global quantity of
waste produced (municipal solid;
hazardous; bio-medical; and/or
radioactive) that is not re-used or
recycled?

Total amount of
municipal waste
generated minus the
proportion that is
recycled or composted.

Provides the amount of
residual waste that is
generated and needs to be
managed.

Basel Convention
national reports.
Could be estimated
from UNSD
Municipal waste
treatment data set

Global

1990-2009

Data quality and
comparability are limited.
Trends and between
country comparison should
be interpreted with care.

What is the quantity of chemicals
or wastes that are traded,
trafficked or dumped illegally?

Total amount of illegally
traded chemicals or
wastes that have been
intercepted- potentially
factored to estimate the
total amount so traded.

Identifies quantities of
waste that are traded for
illegal profit by
undercutting the legitimate
market and are likely to
cause more harm to the
environment by not being
treated in an
environmentally sound
manner.

(Interpol
Environmental
Crimes Group,
European
Commission)

Global/Regional

?

Intercepted illegal trade is
only a portion of the total
trade; better intelligence
and detection can improve
quantification.

Annual average levels of
selected contaminants in
water.

Surface and ground water
quality.

Global Water
Quality Data and
Statistics - GEMStat

Global (83
countries)

Varies by
country; 19652013

Data are available for (POPs
nutrients (N/P) heavy
metals)
Station coverage is
insufficient to ensure that
the data is representative of
national water quality.

Annual average levels of
PM10 in air [ug/m3]
(country, city).

The mean annual
concentration of fine
suspended particles of less
than 10 microns in
diameters is a common
measure of air pollution.
The mean is a populationweighted average for urban
population in cities above
100 000 inhabitants of a
country.

Global Health
Observatory Data
Repository (Urban
outdoor air
pollution database,
2011)
Concentrations of
Particulate Matter
less than 10
microns (PM10)
World Bank

Global

WHO: Latest
year available
(2003-2010)
World Bank
1990-2006

Data from different
countries are of limited
comparability. Data may not
be representative of
average exposure.

State
What are the levels of selected
chemicals in ambient air, water,
sediment, soil and biota?
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Question

Potential Indicator

Description

Potential data
sources

Proportion of population
using solid fuels.

The percentage of the
population that relies on
solid fuels as the primary
source of domestic energy
for cooking and heating in
individual countries.

Global Health
Observatory Data
Repository

Concentrations of
selected metals and
other pollutants in
mussels.

Levels of selected metals
and other pollutants in
mussels as measured over
time at specific locations
(both contaminated and
pristine).

National Oceanic
and Atmospheric
Administration
National Status and
Trend
Oslo–Paris (OSPAR)
and Helsinki
(HELCOM)
Conventions
Danish Galathea 3
expedition

National, Regional,
Global

NOAA (1986 –
present)
OSPAR (varies,
1977 –
present)
Galathea 3
expedition
(2006-7)

Levels of POPs in air and
human tissues.

Change in levels of selected
POPs in air and human milk
or blood over time.

Stockholm
Convention Global
Monitoring Plan
(GMP)

Global

Varies by
region
First GMP
report 2009
Second report
2015
(proposed)
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Geographical
Coverage

Date
Coverage

Limitations/Comments

2010

Solid fuel is used as a proxy
for indoor air pollution. The
indicator is based on the
main type of fuel used for
cooking. Many households
use more than one type of
fuel for cooking and heating
with solid fuels can also be a
contributor to pollution
exposure.

Limited data available for
some regions.

Question

What proportion of waste
(municipal solid; hazardous; biomedical; and/or radioactive) is
managed in an environmentally
sound manner?

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

Limitations/Comments

Proportion of the
population above 5 or 10
ug/L blood lead.

Blood lead levels are
combined into regional
estimates by populationweighted country
estimates.
% children under 15 years
with blood lead levels
above 5ug/dl.
% children under 15 years
with blood lead levels
above 10ug/dl.
% adults (15+ years) with
blood lead levels above
5ug/dl.
% (15+ years) with blood
lead levels above 10ug/dl.

Global Health
Observatory Data
Repository

Global

2004

The ideal scenario is to have
blood lead data from one or
more random, populationbased studies that are
representative of the entire
population.

Proportion of waste
management facilities
that comply with
established standards of
ESM.

All facilities subject to
permit requirements with
inspection and enforcement
for compliance based on
best practice guidelines.

Basel Convention
Annual Reports
(BRS Secretariat).
OECD Country
reports
EU Reports

Global

1992- present

ESM criteria are incomplete
and evolving for all forms of
waste treatment and vary
regionally.

Source Water Quality
Index.

A composite index with
scores between 0 and 100
that uses 5 water quality
parameters that could be
used as a proxy indicator
for chemical quality
(GEMS/Water, 2007, 2008).

GEMStat

Global

1977-present

Data from monitoring
stations may not be fully
representative; frequency of
measurements differs
among monitoring stations.

Impact
Are the levels of chemicals
measured in the environment (air,
water, soil, sediment, biota) below
the levels of concern for human
health and the environment (i.e.
ambient air and water quality
guidelines)?
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Question

What is the global burden of
disease from exposure to
chemicals?

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

Limitations/Comments

% of cities/countries that
meet WHO air quality
guidelines.

Compares the annual
average concentration of
PM10 in air to annual air
-3
quality guideline (20 μgm )
and calculates the
proportion of cities or
countries that meet the
guidelines.

Global Health
Observatory Data
Repository (Urban
outdoor air
pollution database,
2011).
Concentrations of
Particulate Matter
less than 10
microns (PM10).
World Bank

Global

WHO: Latest
year available
(2003-2010)
World Bank
1990-2006

Data from different
countries are of limited
comparability. Data may not
be representative of
average exposure.
Does not measure the
magnitude of the
exceedance.

Mortality and burden of
disease attributable to
lead exposure (total and
children under 5).

The burden of disease
attributable can be
expressed as:
No. of deaths
Death rate
No. of DALYs
DALYs rate.

Global Health
Observatory Data
Repository

Global

2004

Mortality and burden of
disease attributable to
urban outdoor air
pollution (total and
children under 5).

The burden of disease
attributable can be
expressed as:
No. of deaths
Death rate
No. of DALYs (YLLs part of
the DALYs only)
DALYs rate (YLLs part of
the DALYs only).

Global Health
Observatory Data
Repository

Global Health
Observatory Data
Repository

2004, 2008
(deaths only)
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Question

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

Mortality and burden of
disease attributable to
household air pollution
(total and children under
5).

The burden of disease
attributable to indoor
smoke resulting from solid
fuels for cooking can be
expressed as:
No. of deaths
Death rate
No. of DALYs
DALYs rate.

Global Health
Observatory Data
Repository

Global

2004

Mortality and burden of
disease attributable to
occupational exposure to
airborne particles and
carcinogens .

The burden of disease
attributable to occupational
exposures can be expressed
as:
No. of deaths
Death rate
No. of DALYs
DALYs rate.

Global Health
Observatory Data
Repository

Global

2004

Mortality and burden of
disease attributable to
climate change (total and
children under 5).

The burden of disease
attributable to climate
change can be expressed
as:
No. of deaths
Death rate
No. of DALYs
DALYs rate.

Global Health
Observatory Data
Repository

Global

2004

Number of parties to the
Convention.

Number of parties to the
Convention to the various
chemical conventions (e.g.
Basel, Minamata,
Rotterdam, Stockholm,
Marpol, Hong Kong
Conventions).

Convention
Secretariats/
Depositaries

Global

Date of
adoption to
present

Limitations/Comments

Response
Have countries signed,
ratified/acceded to international
agreements (e.g. SAICM, Basel,
Minamata, Rotterdam, Stockholm,
Marpol, Hong Kong Conventions)?
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Some parties experience
difficulties with
implementation.

Question

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

What is the status of SAICM
implementation and other
international agreements (e.g.
Minamata, Rotterdam, Stockholm,
Marpol, Hong Kong Conventions)?

SAICM indicators

ICCM adopted 20 indicators
on the number of countries
or organisations that have
adopted measures or
undertaken activities
related to risk reduction,
knowledge and information,
governance, capacitybuilding and technical
cooperation, and
prevention if illegal traffic.

SAICM Secretariat

Global

2009-2010

Basel Convention

Global

What is the status of
implementation of the Basel
Convention Strategic Framework
2012-2021?
Basel Indicators
Stockholm Convention

The Effectiveness.
Evaluation includes
elements for the various
articles of the Convention.

Stockholm
Convention

Number of countries that
have adopted measures
to the production, use,
import and export
certain hazardous
chemicals.

Parties to the Rotterdam
Convention communicate
their decisions on
substances listed under the
Convention.
Parties to the Stockholm
Convention provide
information in the
regulatory status of POPs.

Convention
Secretariats
(national reports;
notifications of
import decisions or
control actions)

Global

Varies; can
provide
current state

Number of countries that
have banned the use of
lead in petrol/gasoline.

--

Partnership for
Clean Fuels and
Vehicles (UNEP)

Global

Varies; can
provide
current state

Number of countries that
have banned or severely
restricted the use of lead
in paint.

--

Global Alliance to
Eliminate Lead Paint
(UNEP)

Global

Varies; can
provide
current state

Limitations/Comments

See also questions below
Have countries eliminated or
restricted the production, use,
import and export certain
hazardous chemicals (for example,
lead in petrol, persistent organic
pollutants)?

36

As of December 2012, only 6
countries had not prohibited
the use of lead in gasoline.

Question

Potential Indicator

Description

Number of countries that
have banned or severely
restricted the use of
certain metals in
electronic products.

To be developed.
The EU Directive on
restrictions of certain
dangerous substances in
electrical and electronic
equipment is an example of
such action.

Numbers of countries
that have banned or
severely restricted the
use of mercury in
products.

The Minamata Convention
includes a range of mercury
containing products whose
production, export and
import will be banned by
2020.

Number of countries that
have eliminated stocks of
obsolete pesticides.

Potential data
sources

Geographical
Coverage

Date
Coverage

Limitations/Comments

Minamata
Convention

Global

Varies; can
provide
current state

Minamata convention has
not yet entered into force.

FAO

Global (mostly
developing
countries and
countries with
economies in
transition)

Most current

Have countries adopted policies
for the sound management of
chemicals throughout their life
cycle?

Number of countries that
have adopted policies for
the sound management
of chemicals throughout
their life cycle.

Countries that have
adopted comprehensive
legislation (for example
REACH) or instituted
national strategies that
foster the sound
management of chemicals.

SAICM national
reports (?)

Global

--

A standard definition is
needed and national
equivalency assessed
against this standard.

How much has been invested in
research to prevent, eliminate and
reduce pollution of the
environment?

Total yearly amount USD
allocated to
environmental research.

National and private
investment in
environmental research as
a proxy indicator for
research on the sound
management of chemicals.

OECD
SAICM
National reports
under conventions

OECD

--

Environmental research is a
proxy as it includes many
other initiatives not
necessarily related to
chemicals. Reports under
various conventions have
some relevant data.
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Question

Potential Indicator

Description

Potential data
sources

Geographical
Coverage

Date
Coverage

Limitations/Comments

How complete are environmental
and health monitoring networks
and programmes?

SAICM indicators only
make reference to
monitoring activities and
does not evaluate these;
The Global Monitoring
Plan for POPs included an
assessment of the
monitoring capacity.

The number of countries
that have on-going
monitoring programmes for
hazardous chemicals and
wastes.

SAICM
Stockholm
Convention

Global

SAICM
reporting
(2009-10)
GMP (2009)

The GMP has made an
assessment of the data
available for POPs; periodic
assessments are needed for
this to serve as an indicator.

How many countries have set
waste
prevention/minimization/diversion
goals and /or targets?

Number of countries that
have established waste
prevention programmes.

A waste prevention
programme dealing with
waste as a resource takes
into account design for life
to facilitate repair and
recycling/recovery and
reduction in use of
hazardous components.

BRS Secretariat
UNEP IETC
EU Commission
OECD

Global, Regional

?

Measuring the impact of
such programmes can be
problematic, with a need to
influence life cycle
management of resources
requiring a sophisticated
approach ranging across
design production use and
waste management.

Has illegal international traffic in
chemicals and wastes been
prevented and eliminated?

Number of countries
having mechanisms to
detect and prevent illegal
traffic in toxic, hazardous
and severely restricted
chemicals individually.
Number of countries
having mechanisms to
detect and prevent illegal
traffic in hazardous
waste.

SAICM indicators number
19 and 20.

SAICM

Global

Current

Does not quantify the
magnitude of illegal trade.

38

Table 5-2 Indicators developed at the expert workshop
KQ applicable
Indicator
DPSIR facet
Indicator
to
ID
Global quantity of chemicals produced (million tonnes per year) **
1. Pesticides (data: Croplife, FAO)*
KQ1
1
2. Pharmaceuticals (data: WHO? ?)
3. Industrial chemicals (data: ICCA, ACM, OECD)*
4. Minerals and metals (data: ICMM, BRGM - france, USGS, OECD?)*
Global quantity of waste produced (thousand tonnes per year)
Drivers
2
KQ2

1. Municipal solid waste (data: UNSD, OECD, IETC, EU, World Bank (non-time series), ISWA,
SWANA)*
2. Non-hazardous industrial waste (data: OECD, EU ?)
3. Hazardous waste (data: OECD, Basel, Stockholm, FAO, EU?)*
4. Medical waste (data: ?)
5. E-waste (data: Basel, EU, OECD, SWNA, US EPA)*
6. Maritime waste (data: IMO, Marpol, OSPAR)
7. Low level radioactive waste (millions m3 / millions TBq) (data: IAEA)

KQ3

3

Quantity of municipal solid waste produced by country [per PPP (Purchasing Power Parity) per
GDP and per person] (data: UNSD – ref. global quantity)

4

Amount of waste not treated in accordance with ESM (millions tonnes per annum) (= Total
quantity of waste produced (national/regional levels) minus total quantity of waste managed in
an environmentally sound manner (national/regional level)) (data: UN Habitat?, Basel? ??)

5

Mass (tonnes per year), aggregated from national/regional data, of specific substances released
to air:
1. Particulate matter (data: EDGAR, EMEP)*
2. Volatile organic compounds (data: EDGAR, EMEP, UNCCC)*
3. Carbon monoxide (CO) (data: EDGAR, EMEP)*
4. SOx (data: EDGAR, EMEP)*
5. NOx (data: EDGAR, EMEP)*

Pressures
KQ4
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6. Specific chemicals of priority concern (e.g. dioxins/furans, mercury, lead, brominated flame
retardants) (data: Stockholm inventories, AMAP/UNEP DTIE)*
7. Pesticides (data: FAO, WHO)*
Total mass (tonnes per year), aggregated from national/regional data, of chemicals released to
water

6

7

8
9
KQ5
State and
trends

10

11
KQ6

12
13

1. Specific chemicals of priority concern (e.g. heavy metals, phthalates, atrazine) (data: FAO,
CEFIC, AMAP/UNEP DTIE)*
2. Pharmaceuticals and veterinary medicines (data: FAO, WHO ?)
3. EDCs (data: US EPA, EEA, WHO/UNEP DTIE? ?)*
4. Pesticides (data: FAO, WHO)*
5. Nutrients (P/N) (data: GEMSTAT, FAO)
Total mass (tonnes per year), aggregated from national/regional data, of chemicals released to
land [excluding atmospheric deposition] [excluding environmentally sound landfill]
1. Pesticides (data: FAO)
2. Nutrients (P/N) (data: FAO)
3. Heavy metals (data: ?)
Concentrations of internationally regulated chemicals in various environmental media
(including humans). (data: UNEP/Stockholm, WHO, FAO, AMAP, EEA, EMEP)*
Proportion of measurements that exceed the relevant guidelines/standards/limits in various
environmental media (including humans). (data: see above)*
Concentration of:
– Particulate matter (in air) (data: EDGAR, WHO, World Bank)
– Volatile organic compounds (in air) (data: ?)
– Halogens (AOX in water) (data: ?)
Quantities of plastics and other wastes entrained in ocean gyres. (data: GESAMP, Plastics
Europe, OSPAR, HELCOM, IPRC ?)*
Shipping wastes (Marpol annex V garbage) (data: IMO, Marpol)
Land area used for disposal (data: ?)
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14

KQ7

Impacts

KQ8

15
16
17
18
19
20
21
22
23

Incidence of mortality and burden of disease attributable to chemicals (e.g. lead exposure;
urban outdoor air pollution; household air pollution; occupational exposure to airborne
particles and carcinogens; pesticide poisoning data). (data: WHO)*

24

[Incidence of mortality and burden of disease attributable to ingestion pathways – drinking
water and food.] (data: WHO)

25
26
27
28
29
KQ9
Response

Number of waste disposal sites (inc. extraction waste) (data: Basel?, EU?/EUROSTAT, OECD?,
World Bank (non time series)? ?)
Land area/number of sites contaminated by non-ESM dumped material (data: FAO ?)
[Living planet index (pollution element)] (data: WWF, ZSL)*
[Red list] (data: IUCN)
[Water quality index for biodiversity] (data: UNEP GEMS/UNEP WCMC)
[Rapid assessment of marine pollution using marine bio-markers] (data: ?)
[Incidence of inter/impo-sex (mussels, dog whelks – molluscs in general?)] (data: NOAA)*
[Decrease in pollinator populations] (data: Int. Bee Research Ass. ??)
[Ocean health index - clean water indicator] (data: ??)

30
31

[Birth defects, still births, miscarriages attributable to exposure to chemicals and wastes.] (data:
WHO)
[The cost of the burden of disease attributable to chemicals and wastes ] (data: WHO?)
[The cost of the impacts of chemical accidents] (data: OECD, Re-insurance companies ?)
Number of initiatives/programmes developed (data: SAICM)
Number of countries that are members/stakeholders to each initiative/programme (data:
SAICM)
Number of legally binding instruments adopted (data: UNEP/DELC, UN Treaty section)*
Number of countries that are Party to each instrument (data: UNEP/DELC, UN Treaty
Collection)*

32

Number of countries that have set [and met] waste minimisation and diversion goals or
targets? (data: Basel reporting, EU, EEA, EUROSTAT, OECD?)*

33

Number of chemicals producers that implement internationally recognised environmental
management standards (e.g. ISO) (data: CEFIC, ISO, others?)*

KQ10

41

34

The %/no. of countries that have put into place policy/regulatory framework meeting the
obligations under international chemicals and waste conventions (data: Stockholm, Basel,
Rotterdam?, SAICM)*

35

[The number of compliance/enforcement actions taken by countries; cf. Stockholm Convention
effectiveness evaluation and Basel reporting etc.] (data: Interpol Env. Crimes Committee, IMPEL,
INECE)

36

[The number of parties to internationally agreed instruments that have submit reports as
required by the instruments] (data: MEAs, UNEP DELC)

37

Governance: no. of countries/% countries (& organisations) that have progressed towards
governance objectives – as informed by SAICM reporting (data: SAICM)*

38

Risk reduction: no. of countries/% countries (& organisations) that have progressed towards
risk reduction objectives – as informed by SAICM reporting (data: SAICM)*

39

Knowledge and info.: no. of countries/% countries (& organisations) that have progressed
towards knowledge and info. objectives – as informed by SAICM reporting (data: SAICM)*
The no. of countries that have undertaken capacity/needs assessments (data: GEF, Conventions
secretariats)

40
41

The amount of resource from bi-lateral and multilateral donors dedicated to chemical and
waste management purposes (data: GEF, OECD DAC, AidDATA organisation)*

42

The number of chemicals and waste management and elimination projects successfully
implemented (data: GEF, SAICM, GIZ, IOMC)

43

The monetary value of chemicals and waste management and elimination projects successfully
implemented (data: GEF, SAICM, GIZ, IOMC?)

KQ11

Legend:
•
•
•

* = priority indicator
? = data gap/poor quality data to support indicator
Yellow highlight = Further clarification required
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6. Criteria for prioritising and selecting indicators
Following on from the formulation of potential indicators to support or address the key questions, as
discussed in section 5.5, the expert workshop participants commenced the process of prioritising the
indicators that had been put forward. To support this process, the participants had available the
information below, from the background document.
6.1 Scope
The development of an indicator set to support a global assessment of harmful substances will need
to consider what it is that needs to be measured, what the objectives of applying the indicators will
be, and what outcomes will be expected. In order to achieve this, it has been found to be useful, for
example in the development of a set of UK Biodiversity Indicators, to propose a set of criteria for
prioritising and selecting indicators.
6.2 The criteria
Indicators developed to support a global assessment of harmful substances will be used to track
progress towards targets and form the basis of decision and policy making. It is recognised that
policy contexts (including targets) will vary over temporal and spatial scales. Hence the indicators
developed and selected to monitor trends, will be determined on a case-by-case basis and be
dependent on the overall objectives and scope of the assessment and the information needs and
priorities of decision-makers. With that in mind, a key issue that needs to be taken into
consideration when prioritising which indicators to use or develop is how to best allocate available
resources so that key elements and information gaps are addressed.*
This may vary according to a number of factors, including what data is currently available to meet
indicator requirements, the capacity (including both knowledge and resources) to apply different
indicators, and the relevance or importance appointed to managing harmful substances.*
The development and proposal of criteria against which indicators for harmful substances and
wastes can be selected and prioritised might include the use of supporting information such as
established lists of hazardous chemicals/substances, for example the WHO/IPCS list of major public
health concerns, the top 10 list of substances identified by the COMMPS procedure, the priority
substances listed under the Water Framework Directive (WFD). Supporting information of this
nature can be used to develop a criteria framework against which evaluation scores can be
generated and used to inform the proposal or adoption of potential indicators.
*

Adapted from UNEP-WCMC (2011)
6.3 Evaluation scores for indicator options

Below (Table 6-1) is an example criteria framework, this is based on a criteria framework used for
the development of a set of biodiversity indicators for the UK, which could be used to refine the
selection of indicators. By building on, or adapting, the example criteria framework table below to
make it specific to harmful substances, it could help to inform the development, short-listing and
proposal of potential indicators to support an assessment of harmful substances.
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Table 6-1: Evaluation scores for indicator options.

Criteria

Levels
A

Methodology

Data issues

1. Transparency and
auditability

Indicator characteristics

1. Data unavailable to public
2. Limited summary data available
3. Full raw/primary data set and metadata available
2. Verification
1. Unverified data
2. Limited verification checks in place
3. Detailed verification in place and documented
3. Frequency of updates 1. Sporadic
2. Every 3-5 years
3. Annual or biennial
4. Security
1. Future data collection discontinued
2. Future data collection uncertain
3. Future data collection secure
5. Spatial coverage
1. Partial coverage (at country level)
2. National coverage, some bias
3. Regional coverage, including adjacent marine areas, if and where
appropriate
6. Temporal coverage
1. Insufficient data for assessment (<5 years)
2. Sufficient data to assess progress (5-10 years)
3. Long (10+ years) and short-term trends can be assessed
7. Capacity for
1. Cannot be disaggregated
disaggregation
2. Can be disaggregated but data quality and assessment issues arise
3. Can be disaggregated to Country level and assessed
8. Transparency and
1. Methodology not available
soundness
2. Methodology available but not peer reviewed
3. Methodology published and peer reviewed
9. Precision
1. Unknown precision or precision quantifiable but unable to
statistically assess trends
2. Uncertainty quantifiable and signal-to-noise ratio allows for
statistical assessment of trends
3. Uncertainty quantifiable and signal-to-noise ratio allows for year-onyear statistical assessments
10. Policy relevance:
1. No clear relationship with existing targets
progress towards
2. Relates indirectly to progress towards existing targets
Harmful/Hazardous
3. Relates directly to progress towards existing targets
substance targets

Options
B
C

11. Hazardous substance 1. Indicator is a proxy for harmful/hazardous substance change
relevance
2. Indicator directly addresses harmful/hazardous substance and
relates indirectly to state, pressures, benefits and/or responses
3. Indicator directly addresses biodiversity harmful/hazardous
substance and relates directly to state, pressures, benefits and/or
responses
12. Cause-effect
1. Unknown relationship between indicator and issue of concern
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x

x

x

x

x

x

x
x
x

x
x
x
x

x
x

x

x
x
x

x

x

x

x

x

x

x

x

x

x
x

x

x

x

relationship

13. Sensitive to change

14. Communication

2. Accepted theory of relationship between indicator and issue of
x
concern
3. Quantifiable relationship between indicator and issue of concern
1. Indicator does not detect changes in systems within timeframes and
spatial scales that are relevant to decision-making
2. Indicator detects changes in systems only within timeframes or only
on spatial scales that are relevant to decision-making
3. Indicator detects changes in systems within timeframes and spatial
x
scales that are relevant to decision-making
1. Indicator is complex, difficult to communicate and not accepted by
all major stakeholders
2. Indicator is complex and difficult to communicate but accepted by
all major stakeholders
3. Indicator is simple, easy to communicate and accepted by all major
x
stakeholders
Sub-score: Data issues 18

15

21

5

5

5

Sub-score: Indicator characteristics 12

12

13

Sub-score: Methodology

x
x

x

x
x

7. Next steps
The outputs and results of the expert workshop held between 30th September and 3rd October 2013,
in Cambridge, UK – including proposed key questions and indicator sets to support/address them –
will be presented to UNEP DEWA to take forwards and finalise the development, refinement and
adoption of these indicators for use in a global indicator-based assessment of harmful substances.
Prior to the uptake and adoption of any finalised indicator set, it is possible that further review steps
might be required, these may take the form of expert reviews to provide comment on the proposed
set of indicators developed; a wider round of consultations, possibly involving a wider stakeholder
group than that involved in the expert workshop; and trial testing of the indicators in relation to a
controlled case-study/field study. Any next steps of this nature will be directed and guided by UNEP
DEWA.
As an indicative guide to how the results and outputs of the expert meeting might be taken
forwards, further developed, and incorporated into a future global assessment of harmful
substances and wastes, the expert workshop participants set-out the following steps:
I.

Consultation of relevant partner agencies and target audience(s) – including justification:
e.g. UNEP DEWA (to give an understanding of data availability, quality and aggregation as
well as environmental indicators and indices. Developing a framework for state of the
environment (SOE) reporting under UNEP-Live); UNEP DTIE (co-ordination of UNEP subprogramme 5; knowledge of chemicals hazards, monitoring and sound management of
chemicals and hazardous waste within a life cycle approach); SAICM/ICCM; WHO; OECD
(dataset on chemicals and industry trends); other IOMC organisations; Eurostat/UN
Statistics; MEAs; the World Bank (data).
a. Approach UN DESA to liaise with the development of SDGs and targets (N.B. meeting
in January 2014).
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x

II.

Gain consensus on, and prioritisation of, indicators developed and proposed through
consultation with partners (as above).

III.

Prioritisation of chemicals to be used for the proposed indicators, through consultation of
partners above (through IOMC for example).

IV.

Assess availability of data sources and identify data/knowledge gaps, and mechanisms for
obtaining them from partners and potential sources identified (UNEP DTIE/UNEP-Live).

V.

Develop a framework for integrated assessments of harmful substances and wastes based
on core indicators particularly relating to understanding of the impact of chemicals and
wastes on the environment and humans (UNEP DEWA).
a. Test the feasibility of the framework (UNEP Chemicals branch, UNEP DEWA).
b. Output: refined framework and recommendations to improve data availability
(UNEP DEWA, UNEP DTIE).

VI.

Compile available data and establish baselines for analysis and time-series data in order to
present and track trends in harmful substances and waste types (UNEP DTIE – SAICM, IETC,
Chemicals branch/UNEP DEWA, UNEP-Live).

VII.

Develop a visual indicator-based report containing data (maps, graphs) on various aspects of
the management of chemicals and wastes (for example, hazards, risks, strategies) such as a
‘Keeping track’ publication (UNEP DEWA, UNEP DTIE).

VIII.

Application of indicators in UNEP and partner’s projects.

1. UNEP-Live (SoE Live My Country, data and indicators).
a. Platform for global and country data compiled through the different initiatives (e.g.
Eye on earth) and activities (e.g. My Country, National reporting – using NRT)
[possibility of one reporting point with MEAs?].
2. GEO(s)
a. A consolidated knowledge/base through UNEP-Live on hazardous substances and
wastes (GEO-6) [to include framework].
3. SDG process (provide information to UN DESA meeting and follow-up (January 2014)).
4. SAICM/ICCM (N.B. ICCM-4 June 2015 – produce ‘Keeping Track’ document)
5. GCO-2 (2016?)
6. Others
a. MEAs/InforMEA
b. Other countries national chemical and wastes assessment and management
c. IETC (Global Waste Management Outlook)
d. IRP
IX.

Recommendation for further research and data collection needs (as part of GEO, GCO,
GWMO).
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X.

Offer UNEP CPR and UNEA robust and reliable approaches for identifying priority areas and
projects, and assist with resource allocation (UNEP DTIE/UNEP DEWA).

XI.

Final project report: The background document and results from the expert workshop will be
consolidated in a final project report. The report will cover/include:
 The key issues and needs for hazardous substances indicators;
 A summary of existing indicators, data and monitoring systems to support global
assessments of hazardous substances and wastes;
 A set of indicator options for further development and testing – for each option the
available data sources, methods, strengths and weaknesses will be reviewed; and
 A series of recommendations for taking indicator production forward, including
identification of potential cases study countries for indicator testing.

7.1 Recommendations for pilot countries
In order to test and evaluate the practical application of the indicators, as identified in the fourth
bullet point of step XI, above, it is proposed that UNEP may consider piloting the indicators, as
formulated and subsequently developed from the expert workshop, in another phase of this project
in selected countries.
Discussion of potential pilot study countries formed a component of the next phase of work. At the
expert workshop the following steps were outlined for proceeding with this action:
I.

Proposal for pilot country study as input to UNEP-Live/My Country (SAICM secretariat)
[working title: SMART DATA?]
Perform at least one case study, of one or more thematic area(s), to assess the feasibility of
implementing the framework for the national assessment of hazardous chemicals and
wastes, building on UNITAR guidelines for national profile development. This will include:
a. a review of data sources for selected indicators and an evaluation of their
comparability and suitability;
b. a review of the suitability of the national data for the implementation of the
framework;
c. the identification of gaps and weaknesses in national information availability
and accessibility;
d. use of the indicator-based assessment report to streamline chemicalsmanagement plans into national development activities and ‘OneUN’ activities;
and
e. integration of outputs into UNEP-Live/My Country.
This would be undertaken as a pilot in the context of the proposed UNEP-Live information
system and its component for reporting on State of the Environment (SoE-Live), using
related modules on indicators, maps and reports.
Expected output: Replicable national assessment framework, refined criteria and data for
UNEP-Live.
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8. Conclusion
The three-and-a-half day international expert meeting, held in order to develop a set of indicators to
support a global assessment of hazardous substances and wastes, produced as an output a draft
proposed set of key questions and a number of indicators through which these key questions could
be answered.
The expert workshop involved ten international experts from the fields of hazardous chemicals and
wastes, with facilitation and input from UNEP-WCMC, specifically focussing on the subject of
indicator development. Over the course of the expert workshop, this selection of chemicals, wastes
and indicators practitioners reviewed the content of a background document that was prepared by
UNEP-WCMC, Ronald Macfarlane and Roy Watkinson – consultants to UNEP DEWA. The information
contained within this background document introduced the fields of harmful and hazardous
chemicals and wastes, indicators and their development and uses, and assessed the presently
available indicators and data regarding these fields. The expert workshop included breakout sessions
in order to stimulate the formulation and proposal of key questions and indicators; these were
followed by plenary sessions in order to review, streamline, and prioritise the suggestions and
recommendations put forwards before agreeing upon finalised sets of draft key questions and
indicators.
Moving forwards, this project will require significant consultation and input from the wider
hazardous chemicals and wastes communities to provide comments and feedback on the draft sets
of key questions and indicators proposed. The pathway for the development of an indicator-set to
support a global assessment has been mapped out in section 7 – this will be lead by UNEP DEWA.
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Annex 1: SAICM Indicators
The SAICM indicators provide information on the status of SAICM implementation, specifically:
a) Have effective risk reduction measures been implemented world-wide?
b) Are mechanisms in place to create and exchange information on chemicals?
c) Do countries have the appropriate governance structures and mechanisms?
d) What is the extent of capacity-building and technical cooperation activities?
e) What measures are in place to control the illegal international traffic in chemicals and
waste?
Risk reduction:
1. Number of countries (and organizations) implementing agreed chemicals management tools
2. Number of countries (and organizations) with mechanisms to address key categories of
chemicals
3. Number of countries (and organizations) with hazardous waste management arrangements
4. Number of countries (and organizations) engaged in activities that result in monitoring data
on selected environmental and human health priority substances
5. Number of countries (and organizations) having mechanisms in place for setting priorities for
risk reduction
Knowledge and information:
6. Number of countries (and organizations) providing information according to internationally
harmonized standards
7. Number of countries (and organizations) that have specific strategies in place for
communicating information on the risks associated with chemicals to vulnerable groups
8. Number of countries (and organizations) with research programmes
9. Number of countries (and organizations) with websites that provide information to
stakeholders
Governance:
10. Number of countries (and organizations) that have committed themselves to
implementation of the Strategic Approach
11. Number of countries (and organizations) with multi-stakeholder coordinating mechanism
12. Number of countries (and organizations) with mechanisms to implement key international
chemicals priorities
Capacity-building and technical cooperation:
13. Number of countries (and organizations) providing resources (financial and in kind) to assist
capacity-building and technical cooperation with other countries
14. Number of countries (and organizations) that have identified and prioritized their capacity
building needs for the sound management of chemicals
15. Number of countries (and organizations) engaged in regional cooperation on issues relating
to the sound management of chemicals
16. Number of countries where development assistance programmes include the sound
management of chemicals
17. Number of countries (and organizations) with projects supported by the Strategic
Approach’s Quick Start Programme Trust Fund
18. Number of countries (and organizations) with sound management of chemicals projects
supported by other sources of funding (not Quick Start Programme funding)
Illegal international traffic:
19. Number of countries having mechanisms to prevent illegal traffic in toxic, hazardous and
severely restricted chemicals individually
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20. Number of countries having mechanisms to prevent illegal traffic in hazardous waste

(SAICM, 2009).
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Annex 2: Basel Indicators
Indicators for measuring achievement and performance (Basel
Convention Decision 10/2 Annex V)
1.
Based on the strategic goals and objectives listed in chapter III, the following are indicators for
measuring achievement and performance:

Goal 1
Objective 1.1
Indicator: The number of agreed technical guidelines that assist Parties in reaching a
common understanding on definitions, interpretations and terminologies covered by the
Basel Convention.
Goal 1
Objective 1.2
Indicator: Parties have reached an adequate level of administrative and technical capacity (in
the form of Customs, police, environmental enforcement and port authorities, among
others) to prevent and combat illegal traffic and judicial capacity to deal with cases of illegal
traffic.
Sub-indicators:



Number of parties that develop and execute training programmes for the staff
involved;
Number of controls and inspections carried out.

Goal 1
Objective 1.3
Indicator: Percentage of parties that have notified national definitions of hazardous wastes
to the Secretariat in accordance with Article 3 of the Basel Convention.
Goal 1
Objective 1.4
Indicator: percentage of parties reporting information to the Secretariat under Article 13.
Goal 2
Objective 2.1
Indicator: number of parties with national hazardous waste management strategies or plans
in place.
Sub-indicator:
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Number of guidelines on environmentally sound management of wastes developed.

Goal 2
Objective 2.2

Indicator: Number of parties that have developed and implemented national strategies,
plans or programmes for reducing the generation and hazard potential of hazardous and
other wastes.
Sub-indicator:


Number of parties that have implemented systems for measuring hazardous waste
generation in order to assess progress in selected hazardous waste streams and to
reduce the generation and hazard potential of hazardous wastes and other wastes.

Goal 2
Objective 2.3
Indicator: Number of parties that have developed and implemented national strategies,
plans or programmes for hazardous waste minimization.
Sub-indicator:
 Number of parties receiving capacity-building support that report reductions in
hazardous waste generation;
 Number of parties receiving capacity-building support for hazardous waste
minimization.
Goal 2
Objective 2.4
Indicator: Number of programmes, projects or activities carried out by parties, jointly with
other parties or together with other stakeholders (regional and international organizations,
conventions, industry bodies, etc.), aimed at the environmentally sound management of
priority waste streams that have been monitored and assessed to achieve this goal.
Goal 2
Objective 2.5
Indicator: percentage of parties that collect information on the generation, management and
disposal of hazardous and other wastes.
Sub-indicators:
 Number of training and awareness-raising activities undertaken to
enhance and promote the sustainable use of resources;
 Percentage of parties that require the separation of hazardous wastes
from non hazardous other wastes;
 Percentage of parties that have national inventories on the generation
and disposal of hazardous wastes and other wastes;
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 Percentage of selected Convention waste streams reused, recycled or
recovered.
Goal 3
Objective 3.1
Indicator: number of parties reporting, through the Secretariat, to the Conference of Parties
on the integration of waste and hazardous waste issues into their national development
plans or strategies.
Objective 3.2
Indicator: number of activities on common issues undertaken by the bodies under the three
conventions.
Revised Draft Means of Implementation and Indicators (January 2011)
The revised draft Means of Implementation and Indicators identifies some specific questions related
to the implementation of the strategic plan:
 Have countries reached a common understanding of the definition, interpretation and
terminologies of wastes covered by the Basel Convention? (Objective 1.1)
 Have countries prevented and combated illegal traffic in hazardous wastes and other wastes?
(Objective 1.2)
 Have countries improved performance on the notification on national definitions of hazardous
wastes and other wastes and associated requirements, prohibitions and other control
requirements (Objective 1.3)
 Have countries generated, provided, collected, transmitted and used reliable, qualitative and
quantitative information and data regarding export, import and generation as required by Article
13 of the Basel Convention? (Objective 1.4)
 Have countries pursued the development of environmentally sound management of hazardous
wastes and other wastes, especially through the preparation of technical guidelines, and to
promote its implementation in national legislation? (Objective 2.1)
 Have countries supported and promoted capacity-building for Parties, including technological
capability, technology needs assessment and technology transfer, to reduce the generation and
hazard potential of hazardous wastes and other wastes? (Objective 2.2)
 Have countries facilitated national, regional and international commitment with regards to the
management of priority waste streams, as identified in the programme of work, taking into
consideration the priorities of the developing countries and countries with economies in
transition and in accordance with the requirements of the Basel Convention? (Objective 2.3)
 Have countries enhanced and promoted the sustainable use of resources through improving
management of hazardous wastes and other wastes and to encourage the recognition of wastes
as a resource as appropriate? (Objective 2.4)
 Have countries developed national and regional capacity, particularly through the Basel
Convention Regional Centres, by integrating waste management issues in national sustainable
development strategies and plans for sustainable livelihood? (Objective 3.1)
 Have countries promoted cooperation with national, regional and international bodies, in
particular cooperation and coordination among Basel, Rotterdam and Stockholm Conventions,
to improve environmental and working conditions through the environmentally sound
management of hazardous wastes and other wastes?
The revised draft Means of Implementation and Indicators and Explanatory Note (January 2011
version) suggests the following indicators:
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1.
2.
3.
4.

5.
6.
7.
8.

9.
10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

Number of guidance documents on definition, interpretation and terminologies of wastes
covered by the Basel Convention elaborated.
Number of national analytical standard procedures to determine the toxicity of specific
waste streams or waste constituents elaborated.
Number of national frameworks providing legal clarity.
Common understanding reached among Parties of specific waste streams or waste
constituents, including their hazardousness, including the distinction between wastes and
non-wastes elaborated.
Parties have access to clear definitions and guidance with respect to definitions,
interpretation and terminologies of priority waste streams.
Number of illegal shipments prevented from being exported.
Number of shipments taken back by the exporter or otherwise disposed of.
Number of Parties participating in regional or national focused enforcement training, actions
or operations channelled through or facilitated by the Basel Convention regional and coordinating centres (BCRCs) or the Secretariat or undertaken in cooperation with them.
Number of joint activities carried out by Parties with other Parties and relevant stakeholders
to improve coordination of enforcement activities.
Number of national measures (legislative or guidance) taken that reflect or incorporate the
Basel Convention guidance documents.
Number and type of legal, regulatory, administrative or other measures taken to implement
and enforce the provisions of the Convention, including measures to prevent and punish
illegal traffic.
Number of illegal trafficking cases reported to the Secretariat
Number of cases reported and solved.
Number of illegal shipments punished under national or domestic legislation.
Percentage of Parties required to notify under Art 3, 4 and 13 transmitting notifications to
the Secretariat
Compatibility between information transmitted in national reports and that notified under
Art 3 or 4.
Interactive web based portal established for information on national definitions prohibitions
and other control requirements in the 6 UN languages.
Information collected is accurate, comparable, complete and workable.
Number of projects or activities facilitated or carried out by the SBC or BCRCs to support
generate, provide collect transmit or use information and data required by Art 13.
Number of Parties that have integrated guidelines on ESM in their national legislation or
policies and transmitted this information on a regular basis to the Secretariat.
Number of guidelines, projects or activities that provide guidance on the ESM of specific
waste streams.
Number of country profiles on ESM capacity.
Numbers of cooperative programmes, projects or activities carried out by Parties either
domestically or with other Parties or regional and international bodies.
Proportion of Basel Convention wastes reused, recycled or recovered as reported by Parties.
Number of activities and guidelines developed under the Basel Convention to enhance and
promote the sustainable use of resources.
Number of countries that segregate hazardous wastes from the general waste stream to
enable the ESM of both streams while reducing greenhouse gas emissions and providing
incentives for waste and hazardous waste recycling and minimization.
Increase in methane capture in landfills worldwide
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28. Number of projects or activities developed and executed by the Centres to facilitate

29.
30.
31.
32.
33.

34.

integration of waste management issues in national sustainable development strategies and
plans.
Number of workshops or training activities carried out by the Centres to promote regional
cooperation for such integration.
Number of projects or activities facilitated by or channelled through the Centres to promote
the ESM of waste as a contribution to sustainable development.
Number of Parties that have integrated hazardous waste and other waste management
issues in their sustainable development strategies and plans.
Number of cooperative arrangements or agreements between the Secretariat and national,
regional or international bodies to promote ESM of hazardous wastes and other wastes.
Number of Parties engaged in cooperative arrangements of agreements domestically, with
other regional or international bodies to improve environmental and working conditions
through ESM of hazardous wastes and other wastes.
Number of projects or activities carried out jointly by the Basel, Rotterdam and Stockholm
Conventions to improve environmental and working conditions through ESM of hazardous
wastes and other wastes (Secretariat of the Basel Convention, 2011).
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Annex 3: Indicators identified in GEO-5
Goal

Potential Indicator

Description

Provide sound
management of
chemicals and wastes
throughout their life
cycle

Number of countries (and organizations) implementing
agreed chemicals management tools

SAICM risk reduction,
governance and illegal
international traffic
indicators as outlined for
reporting on progress in
the implementation of the
Strategic Approach

Number of countries (and organizations) with
mechanisms to address key categories of chemicals
Number of countries (and organizations) with
hazardous waste management arrangements
Number of countries (and organizations) engaged in
activities that result in monitoring data on selected
environmental and human health priority substances
Number of countries (and organizations) that have
committed themselves to implementation of the
Strategic Approach
Number of countries (and organizations) with multistakeholder coordinating mechanism
Number of countries (and organizations) with
mechanisms to implement key international chemicals
priorities
Number of countries having mechanisms to prevent
illegal traffic in toxic, hazardous and severely restricted
chemicals individually
Number of countries having mechanisms to prevent
illegal traffic in hazardous waste

Eliminate or restrict
the production, use,
import and export of
POPs to protect
human health and the
environment
Reduce the levels of
exposures to POPs to
protect human health
and the environment

Number of countries that have implemented Article 3
of the Stockholm Convention

Article 3 requires Parties to
adopt measures to reduce
or eliminate releases from
intentional production and
use of POPs

Levels of POPs in air and humans (milk/blood)

Monitoring of POPs in air
and humans as undertaken
for the Global Monitoring
Plan under the Stockholm
Convention

Restrict production
and use of heavy
metals to reduce the
risks posed by heavy
metals
Restrict import and
export of heavy
metals, and waste
containing heavy
metals to reduce the
risks posed by heavy
metals

Number of countries that have banned the use of lead
in petrol
Number of countries that have banned or severely
restricted the use of lead in paint
Number of countries that have banned or severely
restricted the use of certain metals in electronic
products
Numbers of countries that have banned or severely
restricted the use of mercury in products
Number of countries that have banned or severely
restricted imports of e-waste
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Goal
Promote shared
responsibility and
cooperative efforts
between Parties in
the international
trade of certain
hazardous chemicals
Use transparent
science-based risk
assessment and risk
management
procedures
a. Sound management
of chemicals
throughout their life
cycle
b. Encourage research
in order to prevent,
eliminate and
reduce pollution of
the marine
environment
Develop adequate
monitoring systems
(national, regional
and global)
a. Develop sound
science-based
monitoring
programmes
Capacity development
to
a. ensure Sound
management of
chemicals [and
hazardous wastes]
b. Improve resource
efficiency
c. control of
transboundary
movements of
hazardous waste

Potential Indicator
Number of countries with national decision-making
processes for the import and export of hazardous
chemicals

Description
Related to the
implementation of the
Rotterdam Convention

Mechanisms to facilitate information exchange about
chemical characteristics
Number of countries (and organizations) having
mechanisms in place for setting priorities for risk
reduction
Number of countries (and organizations) with research
programmes

Number of countries (and organizations) engaged in
activities that result in monitoring data on selected
environmental and human health priority substances

Number of countries (and organizations) providing
resources (financial and in kind) to assist capacitybuilding and technical cooperation with other countries
Number of countries (and organizations) that have
identified and prioritized their capacity building needs
for the sound management of chemicals
Number of countries (and organizations) engaged in
regional cooperation on issues relating to the sound
management of chemicals
Number of countries where development assistance
programmes include the sound management of
chemicals
Number of countries (and organizations) with projects
supported by the Strategic Approach’s Quick Start
Programme Trust Fund
Number of countries (and organizations) with sound
management of chemicals projects supported by other
sources of funding (not Quick Start Programme
funding)
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SAICM indicators on
capacity-building and
technical cooperation

Goal

Potential Indicator

Protect and preserve
the marine
environment from all
sources of pollution
a. Pollution from ships
b. Protect the marine
environment

Percentage of IMO Member States that have ratified
MARPOL, its annexes and protocols

Radioactive waste
management and
safety
a. Ensure that
radioactive wastes
are safely managed,
transported, stored
and disposed of
b. Prevent accidents
with radiological
consequences and
mitigate
consequences of
accidental releases

Number of countries that have adopted regulations for
proper handling, transport and disposal of radioactive
substances

Tonnes of oil discharged into the sea operationally or
accidentally from ships subject to IMO instruments
Number of spills occurring from ships subject to IMO
instruments
Ratio of oil (cargo and bunkers) discharged into the sea
to total quantities carried by sea

Number of countries with requirements for
contingency planning and remediation after accidental
releases

(UNEP, 2012)
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Description
These indicators are found
in Table 1 of The IMO
Strategic Plan for the
Organization (for the SixYear Period 2012 to 2017)

Annex 4: The UN Statistics Division environmental indicators













Consumption of ozone-depleting substances (amount and percentage reduction)
NOx emissions (total amount and per capita; percentage reduction)
SO2 emissions (total amount and per capita; percentage reduction)
CO2 emissions (total amount and per capita; percentage reduction; per km2)
Greenhouse gas emissions (total amount and per capita; percentage reduction)
Greenhouse gas emissions by sector (total amount from energy production,
transportation, industrial processes, agriculture and waste; percentage contribution of
each sector)
CH4 and N2O emissions (total amount and per capita; percentage reduction)
Use of fertilizers per unit of agricultural land area
Hazardous waste generation (amount)
Municipal waste collection (percentage population served; amount collected per capita
served)
Municipal waste treatment (amount collected; percentage landfilled, incinerated;
recycled, composted)
Municipal waste collected per capita served (UNSD, 2013).
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Annex 5: Selected CSD Indicators of Sustainable Development
Theme

Sub-theme

Core indicator

Other indicator

Atmosphere

Climate change

Carbon dioxide
emissions

Emissions of greenhouse
gases

Ozone layer
depletion

Consumption of ozone
depleting substances

Air quality

Ambient concentration
of air pollutants in
urban areas

Agriculture

Arable and permanent
cropland area

Land

Fertilizer use efficiency
Use of agricultural
pesticides
Area under organic farming

Freshwater

Water quality

Presence of faecal coliforms
Biochemical oxygen
in freshwater
demand in water bodies
Wastewater treatment

Consumption and
production
patterns

Material
consumption

Material intensity of the
economy

Domestic material
consumption

Waste generation
and management

Generation of
hazardous waste

Generation of waste

Waste treatment and
disposal

Management of
radioactive waste

(UNDESA, 2007)
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Annex 6: OECD Core Set of Environmental Indicators
(Adapted from OECD, 2008)
OZONE LAYER DEPLETION
Pressures:
 Index of apparent consumption of ozone depleting substances (ODS)
 Apparent consumption of CFCs and halons
Conditions:
 Atmospheric concentrations of ODS
 Ground level UV-B radiation
 Stratospheric ozone levels
Responses:
 CFC recovery rate
Measurability
Actual emissions of ODS are difficult to measure and related data are weak. Production or
apparent consumption is used as proxy. Such data are available from the Secretariat of the
Montreal Protocol. To reflect the combined depletion capacity, the apparent consumption
of each individual substance, weighted in proportion to its ozone-depleting potential relative
to CFC11, can further be aggregated into a consumption index.
ACIDIFICATION
Pressures
 Index of acidifying substances
 Emissions of NOx and SOx
Conditions
 Exceedance of critical loads of pH
 Concentrations in acid precipitation
Responses
 Car fleet equipped with catalytic converters
 Capacity of SOx and NOx abatement equipment of stationary sources
URBAN ENVIRONMENTAL QUALITY
Pressures
 Urban air emissions
 Urban traffic density and car ownership
Conditions
 Population exposure to air pollution
 Concentrations of air pollutants
Responses
 Economic, fiscal, regulatory instruments

Measurability
International data on SOx and NOx emissions are available for all OECD countries and can be
obtained from the Secretariats of the UNECE-LRTAP and of the UNFCCC. Additional efforts
are however needed to further improve timeliness and historical consistency of the data,
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and to improve the availability, completeness and comparability of data on other air
pollutant emissions (PM10, PM2.5, VOCs, heavy metals, POPs).
Information on population exposure to air pollution is scattered. Efforts are needed to
monitor and/or estimate overall population exposure, and exposure of sensitive groups of
the population. Data on concentrations of major air pollutants are available for major cities
in OECD countries, but more work is needed to improve international comparability, and to
link these data to national standards and to human health issues.
EUTROPHICATION
Pressures
 Emissions of N and P in water and soil
 Nutrient balance
 N and P from fertiliser use & livestock
Conditions
 BOD/DO in inland waters
 Concentration of N & P in inland waters
Responses
 Population connected to secondary and/or tertiary sewage treatment plants
 User charges for waste water treatment
 Market share of phosphate-free detergents
ACIDIFICATION
Conditions
 Exceedance of critical loads of pH in Water
Measurability
Data on the share of the population connected to waste water treatment plants are
available for almost all OECD countries. Information on the level of treatment and on
treatment charges remains partial. More work needs to be done to produce better data on
overall pollution generated covering the entire range of emission sources, on related
treatment rates, and final discharges to water bodies.
TOXIC CONTAMINATION
Pressures
 Emissions of heavy metals
 Emissions of organic compounds
 Consumption of pesticides
Conditions
 Concentrations of heavy metals and organic compounds in environmental media

Measurability
International data on emissions of toxic compounds (heavy metals, organic compounds) are
partial and often lack comparability.
WASTE
Pressures
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 Generation of municipal waste (kg/capita/year; per unit of private final consumption)
 Generation of industrial waste
 Generation of hazardous waste
 Generation of nuclear waste
 Movements of hazardous waste
Conditions
 Effects on water and air quality
 Effects on land use and soil quality;
 Toxic contamination
Responses
 Waste minimisation
Recycling rates*
 Economic and fiscal instruments, expenditures
* OECD Environmental Statistics for municipal waste include percentage of waste going to landfill,
measured as the share of municipal waste generated by type of disposal (recycling, composting,
incineration, and landfill).
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Annex 7: Expert workshop agenda

Expert workshop – An indicator-based
assessment of harmful substances
Meeting agenda
Location: UNEP World Conservation Monitoring Centre, 219 Huntingdon Road, Cambridge, CB3 0DL,
UK
Date: Monday 30th September – Thursday 3rd October 2013
Objectives:
This expert meeting will set out to:






Review and assess the key questions and priorities that a set of harmful substances
indicators need to address;
Identify possible indicators that respond to identified priorities and can be used in
future global assessments;
To review and prioritise identified indicators using a set of agreed criteria, e.g. data
availability, methodology, responsiveness to identified needs, etc.;
To agree on a set of indicators for testing; and
To discuss and identify case-study countries for future indicator testing.

Day 1: Monday 30th September 2013
Time
Session
9:00 a.m. – 9:30 a.m.
9:30 a.m. – 9:45 a.m.
Welcome
9:45 a.m. – 9:55 a.m.
9:55 a.m. – 10:00 a.m.

House-keeping

10:00 a.m. – 10:10 a.m.

Introductions

10:10 a.m. – 10:20 a.m.

Project introduction

10:20 a.m. – 10:30 a.m.

Objectives

10:30 a.m. – 10:45 a.m.

Indicators

10:45 a.m. – 11:00 a.m.

Scene setting
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Comments
Workshop Registration
Welcome by Tim Johnson – Chief Operating
Officer, UNEP-WCMC
Opening comments by Claire Brown (UNEPWCMC) and Fatoumata Keita-Ouane (UNEP
DEWA)
H&S and well-being comments
Round table introduction of meeting
participants
Introduction and overview of the harmful
substances project
Outlining the objectives of the project as a
whole and the desired outcomes and outputs
An introduction to what they are, why they
are needed, the role they play, who uses
them, the uses of them, and what makes a
successful indicator
The Biodiversity Indicators Partnership
experiences in national indicator
development – Anna Chenery

11:00 a.m. – 11:30 a.m.
11:30 a.m. – 12:00 p.m.

Background document
introduction

12:00 p.m. – 12:45 p.m.

GEO-5

12:45 p.m. – 13:00 p.m.
13:00 p.m. – 14:00 p.m.

Q&A

14:00 p.m. – 15:00 p.m.

Coffee
Introducing the background document
A summary of the outcomes of GEO-5 in
relation to chemicals and wastes – Roy
Watkinson

Chemicals to be
addressed

15:00 p.m. – 15:30 p.m.
15:30 p.m. – 17:00 p.m.

Identifying key questions
which the indicators
should address

17:00 p.m.

Depart

19:30 p.m.

Evening meal

Lunch
An introduction to and discussion on, the
chemicals to be addressed: chemicals
currently subject to international conventions
(e.g. ODS, POPS, mercury); criteria pollutants
(NOx, SOx, O3, PM); wastes (e.g. municipal
solid waste, hazardous waste, medical or
special waste, radioactive waste)
Tea
Plenary session focusing on the key questions
as set out in the background document –
discuss and review
Taxis to transport participants back to Selwyn
College
Depart Selwyn college at 19:30 p.m. to arrive
at The Vaults for 19:45 p.m.
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Day 2: Tuesday 1st October 2013
Time
Session
9:00 a.m. – 9:15 a.m.
Tea & Coffee
9:15 a.m. – 9:20 a.m.
Re-cap
9:20 a.m. – 9:25 a.m.

9:25 a.m. – 11:00 a.m.
11:00 a.m. – 11:30 a.m.
11:30 a.m. – 12:15 p.m.
12:15 p.m. – 13:00 p.m.
13:00 p.m. – 14:00 p.m.

Comments

Objectives
Identifying key questions
which the indicators
should address –
continued
Coffee
Identifying indicators –
chemicals
Identifying indicators –
wastes
Lunch

14:00 p.m. – 14:30 p.m.

Identifying indicators –
discussion

14:30 p.m. – 15:30 p.m.

Review identified
indicators against data
availability

15:30 p.m. – 16:00 p.m.

Tea

16:00 p.m. – 17:30 p.m.

Review identified
indicators against data
availability – continued

17:30 p.m.

Depart
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A brief re-cap of Day 1
Outline of the themes for the day and the
desired outcomes to be achieved
Plenary session focusing on the key questions
as set out in the background document –
discuss and review – continued

Break-out session to brainstorm ideas for
indicators in groups
Break-out session to brainstorm ideas for
indicators in groups
Plenary discussion on the decisions arrived at
during the ‘identifying indicators’ break-out
sessions
An introduction to the available data,
including:
- Existing indicators
- Existing data sources
- Existing monitoring systems
- Gaps in the indicators data-set
An introduction to the available data,
including:
- Existing indicators
- Existing data sources
- Existing monitoring systems
- Gaps in the indicators data-set
Taxis to transport participants back to Selwyn
College

Day 3: Wednesday 2nd October 2013
Time
Session
9:00 a.m. – 9:15 a.m.
9:15 a.m. – 9:20 a.m.
Re-cap
9:20 a.m. – 9:25 a.m.

Objectives

9:25 a.m. – 10:00 a.m.

Introduction to criteria
used to guide indicator
prioritisation

10:00 a.m. – 11:00 a.m.

Indicators and data-sets

11:00 a.m. – 11:30 a.m.
11:30 a.m. – 12:30 p.m.

Indicators and data-sets –
continued

12:30 p.m. – 13:30 p.m.
13:30 p.m. – 14:30 p.m.

Review of indicators

14:30 p.m. – 15:00 p.m.
16:30 p.m. – 17:30 p.m.

Review of indicators –
continued

17:30 p.m.

Depart
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Comments
Tea & Coffee
A brief re-cap of Day 2
Outline of the themes for the day and the
desired outcomes to be achieved
Introductory presentation on prioritisation of
indicators
Break out groups to prioritise indicators and
identify data-sets
Coffee
Break out groups to prioritise indicators and
identify data-sets
Lunch
Review and selection of indicators to take
forwards – Key recommendations/output of
the expert meeting
Tea
Review and selection of indicators to take
forwards – Key recommendations/output of
the expert meeting
Taxis to transport participants back to Selwyn
College

Day 4: Thursday 3rd October 2013
Time
Session
9:00 a.m. – 9:15 a.m.
9:15 a.m. – 9:20 a.m.
Re-cap

Comments

9:20 a.m. – 9:25 a.m.

Objectives

9:25 a.m. – 9:50 a.m.

Where do we go from
here?

9:50 a.m. – 10:20 a.m.

Identification of key
stakeholders

10:20 a.m. – 11:00 a.m.

Identify objectives and
targets

11:00 a.m. – 11:15 a.m.
11:15 a.m. – 11:25 a.m.

Pilot countries introduction

11:25 a.m. – 11:50 a.m.

Pilot countries

11:50 a.m. – 12:15 p.m.

Next steps

12:15 p.m. – 12:30 p.m.

Re-cap

12:30 p.m.

Workshop close
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Tea & Coffee
A brief re-cap of Day 3
Outline of the themes for the day and the
desired outcomes to be achieved
An introduction from UNEP DEWA on the
way forward with the indicators and the
assessment
Identify and devise approach for the
consultation of key stakeholders and the
target audience
Identification of management objectives and
targets to be achieved by the development of
harmful substances indicators
Coffee
Outline, background and criteria for proposal
of pilot countries – UNEP DEWA
Proposal and discussion around the testing of
indicators as agreed upon, in a set of pilot
countries
Identification of areas of work to follow-up
on, by whom, and by what deadline
Summary of what has been covered and
achieved during the workshop
Close and participants depart

Annex 8: Expert workshop participants list
Expert workshop: Developing a set of indicators to support a global assessment
of harmful substances
UNEP-WCMC, Cambridge, UK
30 September – 3 October 2013
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Emmanuel Akumatey
Fatoumata Keita-Ouane
Heidi Fiedler
Jaap van Woerden
Joana Akrofi
Katarina Magulova
Leonor Alvarado
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Ronald Macfarlane
Roy Watkinson
Anna Chenery
Annabel Crowther
Matthew Ling
Nadine Bowles-Newark

Organisation
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UNEP
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University of Ibadan
Independent Consultant
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Email address
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