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Background Document 3: List of relevant
indicators brought together under the BIP
and the SDG indicator framework
This document provides a compilation of indicators which are considered as potentially relevant for
measuring the impact of the SAICM draft targets, identified from:




the indicative list of indicators for the Convention on Biological Diversity
indicators included in the Biodiversity Indicators Partnership
the Sustainable Development Goals indicator framework

As well as the list below, where available factsheets and further information are provided for the
indicators.

Relevant SDG indicators
Italics denotes indicators for which no factsheet is available; in these cases workplans, prepared for
Tier 3 indicators (although some have since been reclassified), have been included.
3.9.1 Mortality rate attributed to household and ambient air pollution (Tier 1)
3.9.2 Mortality rate attributed to unsafe water, unsafe sanitation and lack of hygiene (exposure to
unsafe Water, Sanitation and Hygiene for All (WASH) services) (Tier 1)
3.9.3 Mortality rate attributed to unintentional poisoning (Tier 1)
6.1.1 Proportion of population using safely managed drinking water services (Tier 2)
6.2.1 Proportion of population using (a) safely managed sanitation services and (b) a hand-washing
facility with soap and water (Tier 2)
6.3.1 Proportion of wastewater safely treated (Tier 2)
6.3.2 Proportion of bodies of water with good ambient water quality (Tier 2)
6.a.1 Amount of water- and sanitation-related official development assistance that is part of a
government coordinated spending plan (Tier 1)

6.b.1 Proportion of local administrative units with established and operational policies and
procedures for participation of local communities in water and sanitation management (Tier 1)
11.6.1 Proportion of urban solid waste regularly collected and with adequate final discharge out of
total urban solid waste generated, by cities (Tier 2)
11.6.2 Annual mean levels of fine particulate matter (e.g. PM2.5 and PM10) in cities (population
weighted) (Tier 1)
12.4.1 Number of parties to international multilateral environmental agreements on hazardous
waste, and other chemicals that meet their commitments and obligations in transmitting
information as required by each relevant agreement (Tier 1)
12.4.2 Hazardous waste generated per capita and proportion of hazardous waste treated, by type of
treatment (Tier 3)
14.1.1 Index of coastal eutrophication and floating plastic debris density (Tier 3)
14.3.1 Average marine acidity (pH) measured at agreed suite of representative sampling stations
(Tier 2)

Relevant BIP indicators
Trends in nitrogen deposition
Trends in loss of reactive nitrogen to the environment
Water quality index for biodiversity
Red List Index: Impacts of pollution

Additional indicators identified in Decision XIII/3 of the Convention on Biological
Diversity
These indicators were identified in the indicative list of indicators under the CBD. However, they have
not been incorporated into the BIP primarily due to lack of availability of the indicator or lack of
custodian agency for the indicator. However, they have been included in this list as there may be
potentially relevant data available. No further information is available on these indicators.
Trends in emissions, NOX
Trends in emissions, SOX
Trends in emissions, POPs
Trends in mercury emissions
Trends in pesticide use

Indicator 3.9.1


Created by Ze Yar Min on Sep 13, 2018

Indicator Name, Target and Goal
Indicator 3.9.1: Mortality rate attributed to household and ambient air pollution
Target 3.9: By 2030, substantially reduce the number of deaths and illnesses from hazardous
chemicals and air, water and soil pollution and contamination
Goal 3: Ensure healthy lives and promote well-being for all at all ages

Definition and Rationale
Definition:
This indicator is defined as the mortality attributable to the joint effects of household and
ambient air pollution, and can be expressed as per 100,000 population for any given population
group (eg. children under 5 years of age).
Concepts:
Ambient air pollution refers to outdoor pollution resulting from emissions from industrial activity,
households, cars and trucks, etc.
Household air pollution refers to indoor pollution resulting from the use of polluting cooking
fuels such as kerosene, wood, coal animal dung, charcoal and crop wastes
Ambient and household are often treated separately, although they are strongly interlinked since
household air pollution is a large –often underestimated – source of ambient air pollution. They
have been dealt with separately by both scientist and policy makers for historical and practical
reasons. Household air pollution also include the use of polluting fuels for lighting and heating
purposes.
Rationale and Interpretation:
The target aims to reduce the number of deaths from hazardous air pollution. This indicator
tracks mortality rates attributed to ambient and household air pollution, as air pollution is the
biggest environmental risk to health.
Evidence from epidemiological studies have shown that exposure to air pollution is linked,
among others, to the important diseases taken into account in this estimate:
- Acute respiratory infections (estimated for all ages );
- Cerebrovascular diseases (stroke) in adults (estimated above 25 years);
- Ischaemic heart diseases (IHD) in adults (estimated above 25 years);
- Chronic obstructive pulmonary disease (COPD) in adults (estimated above 25 years); and
- Lung cancer in adults (estimated above 25 years).
In order to achieve a meaningful reduction in deaths associated with air pollution from
particulate matter, it is important not only and firstly to reduce air pollution levels, but also to
reduce exposure whenever possible (e.g. for household air pollution using clean cooking

technologies, avoiding cooking with children around etc.) and to reduce the prevalence of air
pollution associated diseases such as those mentioned above.

Data Sources and Collection Method
- Exposure to ambient air pollution : Countries regularly reporting annual concentration of PM2.5
or PM10 from ground monitoring networks can use these values, provided that they are
representative for the level of exposure in the population (e.g. the monitoring station must be
located where people spend a meaningful amount of time, for work, leisure or residential).
Otherwise, country population exposure to annual mean concentration of particulate matter
(PM2.5, of a diameter equal or less than 2.5 micrometre) are derived from methods using both
ground measurements and satellite information, as regularly reported for SDG 11.6.2 for urban
areas, but are also derived for urban and rural
(see http://www.who.int/airpollution/ambient/AAP_exposure_Apr2018_final.pdf?ua=1) and can be
used.
- Exposure to household air pollution : Countries having conducted specific and proper indoor
monitoring of PM2.5 (e.g. India) may use these values. For the others, the proxy indicator of
proportion of population in a country relying mainly on polluting fuels and technologies for
cooking, as regularly reported in national household surveys or censuses can be used. This
indicator is modelled by WHO and regularly reported as SDG 7.1.2. (see
: http://www.who.int/airpollution/data/HAP_exposure_results_final.pdf?ua=1). The source of data
for the modelled, reported estimates is country data from national household surveys or
censuses.
- Demographic data: Population data used were from the United Nations Population Division,
The World Population Prospects – the 2017 revision, New York 2017 (5). Country may have their
own population estimates.
- Health data : The total number of deaths and DALYs (disability-adjusted life years) for each
country, by sex and age group for acute lower respiratory infections (ALRI), chronic obstructive
pulmonary diseases (COPD), lung cancer, ischaemic heart diseases (IHD), and stroke have been
compiled by the World Health Organization (10). Country may have their own health estimates.
- Exposure-risk relationships: To estimate the relative risk for a disease caused by air pollution
exposure from PM2.5, an integrated exposure response function (IER) is used. The IER was
originally developed for the Global Burden of Disease Study (Lim et al, 2010; Burnett et al, 2014)
and has also been used by WHO (12,13). The IER combines the epidemiological evidence for
outdoor air pollution, second-hand smoke, household air pollution and active smoking to
estimate the level of disease risk (e.g. stroke) at different levels of PM2.5 concentrations (aka
dose). In other words, the same mathematical relationship or measure is used to estimate the risk
of heart disease from particulate matter originating from outdoor air pollution as that of secondhand smoke or household air pollution. An updated version of the IER functions is used for ALRI,
COPD, lung cancer, IHD and stroke, as in Cohen et al (4) and GBD 2016 (14). However, relative
risks derived from national (e.g. France, China) or regional studies (HRAPIE project for Europe)
can be used if available.

Method of Computation and Other Methodological Considerations
Computation Method:
Mortality rates attributable to air pollution from particulate matter can be obtained through the
comparative risk assessment methodology (Ezzati et al, 2002). It consists of assessing a

population attributable fraction (PAF) for each disease associated with air pollution. This fraction
is derived from the distribution of the exposure in the population, and applied (e.g. multiplied) to
the background disease rate of the disease[1]:
Attributable burden = PAF x background disease (expressed in number, rate of deaths, DALYs,
etc)
The PAFs for ambient and household air pollution are first calculated separately. They are then
combined in a way that take into account the overlap, i.e. the fact that household air pollution
contributes to ambient air pollution (Ezzatti et al, 2003, Lim et al, 2010).
The mortality attributable to the joint effects of household and ambient air pollution (MAP),
expressed per 100,000 people, can be calculated using the formula:

The numerator can be estimated using an approach that involves the following steps:
(1) Measuring how widespread the exposure is in the population
(2) Measuring the increased (or relative) risk of a disease resulting from the exposure
(3) Applying the fraction obtained by (1) and (2) to the total burden of disease
More information can be found at : http://www.who.int/airpollution/data/en/
Comments and limitations:
- Ambient air pollution levels of particulate matter derived from ground monitoring networks can
be used as exposure metrics, provided that they are representative for the level of exposure in
the population (e.g. the monitoring station must be located where people spend a meaningful
amount of time, for work, leisure or residential).
- The proportion of households in a country relying mainly on polluting fuels and technologies
for cooking is currently used as a proxy indicator to derived exposure to household air pollution.
Households mainly cooking with coal, wood, charcoal, dung, crop residues or kerosene are
considered exposed. There are however more and more data available on indoor (e.g. kitchen)
PM2.5 measurements due to cooking with polluting fuels. Currently there is a very little to no
nationally representative data capturing the type of solid fuel cookstoves. However recognizing
the importance of how the fuel and technology impact the level of household air pollution,
estimate exposure and disease burden attributed to both the fuel and solid fuel stove in
combination (pending data availability) will be considered in the future. The same apply for the
use of polluting fuel and technologies for heating and lighting
An approximation of the combined effects of risk factors is possible if independence and little
correlation between risk factors with impacts on the same diseases can be assumed (Ezzati et al
2003). In the case of air pollution, however, there are some limitations to estimate the joint
effects: limited knowledge on the distribution of the population exposed to both household and
ambient air pollution, correlation of exposures at individual level as household air pollution is a

contributor to ambient air pollution, and non-linear interactions (Lim et al. 2012, Smith et al.
2014). In several regions, however, household air pollution remains mainly a rural issue, while
ambient air pollution is predominantly an urban problem. Also, in some continents, many
countries are relatively unaffected by household air pollution, while ambient air pollution is a
major concern. If assuming independence and little correlation, a rough estimate of the total
impact can be calculated, which is less than the sum of the impact of the two risk factors.
Proxy, alternative and additional indicators: N/A
[1] Example : PAF = 0.18, background number of deaths from lung cancer : 100, attributable
mortality = 0.18 x 100 = 18.

Data Disaggregation
This indicator can be disaggregated by sex, disease and age.
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Indicator Name, Target and Goal
Indicator 3.9.2: Mortality rate attributed to unsafe water, unsafe sanitation and lack of hygiene
(exposure to unsafe Water, Sanitation and Hygiene for All (WASH) services)
Target 3.9: By 2030, substantially reduce the number of deaths and illnesses from hazardous
chemicals and air, water and soil pollution and contamination
Goal 3: Ensure healthy lives and promote well-being for all at all ages

Definition and Rationale
Definition:
This indicator is defined as the number of deaths from unsafe water, unsafe sanitation and lack of
hygiene (exposure to unsafe WASH services) in a year per 100,000 population.
Concepts:
Deaths attributable to unsafe water, sanitation and hygiene (WASH) are counted using the WASH
attributable fractions of diarrhoea (ICD-10 code A00, A01, A03, A04, A06-A09), intestinal
nematode infections (ICD-10 code B76- B77, B79) and protein-energy malnutrition (ICD-10 code
E40-E46).
Rationale and Interpretation:
The number of deaths from unsafe water, sanitation and hygiene can be prevented by improving
those services and practices. Therefore, measuring the number of deaths that can be attributed
to unsafe WASH supports progress towards such prevention.

Data Sources and Collection Method
Data of the proportion of the population using safely managed drinking water services, safely
managed sanitation services and having a handwashing facility with soap and water at home is
compiled on an annual basis from country-representative household surveys (such as MICS and
DHS) through the JMP and can be accessed from their website: https://washdata.org/
Increased risk of exposure to unsafe WASH is estimated from a) systematically reviewing the
scientific evidence of health effects from unsafe WASH, and b) statistical techniques, such as
meta-analysis, to derive a combined or pooled estimate of the associated health effect. These
estimates are also updated regularly and the latest updates can be found
here: https://onlinelibrary.wiley.com/doi/abs/10.1111/tmi.13051
Most recent disease-specific national mortality figures can be downloaded from the website of
the WHO Global Health Observatory’s (GHO)
website: http://www.who.int/healthinfo/global_burden_disease/estimates/en/

Method of Computation and Other Methodological Considerations
Computation Method:
The mortality from unsafe water, unsafe sanitation and lack of hygiene, , can be calculated by the
formula:

The numerator could be estimated using an approach that calculates the population attributable
fraction (PAF), which is the proportional reduction of deaths or disease that would occur if
exposure to a risk was removed or reduced to an alternative exposure distribution. The
calculation of the PAF involves the following steps:
(1) Measuring how widespread the exposure is in the population (Pi)
(2) Measuring the increased (or relative) risk of a disease resulting from the exposure (RRi)
(3) Applying the fraction obtained by (1) and (2) to the total burden of disease
For the simplest case when the exposure is categorical (grouped) and exposure is completely
removed or compared with an unexposed population, the PAF can be calculated
as:

The PAF is then multiplied with the total disease burden (here mortality) to calculate the
attributable mortality (such as the “Number of deaths from unsafe WASH” used in formula (I)).
For different situations, i.e. the exposure is continuous or it is not completely removed, formula
(II) needs to be adapted. This can be found in the following report on page 120 (Annex
3): http://apps.who.int/iris/bitstream/handle/10665/204585/9789241565196_eng.pdf?sequence=
1
Further detailed description of the statistical techniques and models that could be used for
estimating the numerator can be found
at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4156511/
Comments and limitations:
The main limitation is that not all countries have death registration systems, and survey
registration data need to be completed with other types of information. Also, both exposure
assessment and estimation of the increased (relative) risk from the specific exposure involves
different degrees of uncertainties which leads to uncertainties in the resulting PAFs.
Proxy, alternative and additional indicators:
Exposure to unsafe WASH and the increased (or relative) risk from this exposure can be estimated
by using three proxy indicators:
1. the proportion of the population using safely managed drinking water services

2. the proportion of the population using safely managed sanitation services
3. the proportion of the population with handwashing facilities with soap and water at home.
Safely managed drinking water services are defined as drinking water from an improved water
source which is located on premises, available when needed and free from faecal and priority
chemical contamination. Safely managed sanitation services are defined as use of improved
facilities which are not shared with other households and where excreta are safely disposed in
situ or transported and treated off-site. For a list of improved water and sanitation services and
more detailed information please refer to the website of the WHO/UNICEF Joint Monitoring
Programme for Water Supply, Sanitation and Hygiene (JMP): https://washdata.org/

Data Disaggregation
This indicator can be disaggregated by geographic location, age group, sex and income groups
(wealth quintiles).
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Indicator 3.9.3
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Indicator Name, Target and Goal
Indicator 3.9.3: Mortality rate attributed to unintentional poisoning
Target 3.9: By 2030, substantially reduce the number of deaths and illnesses from hazardous
chemicals and air, water and soil pollution and contamination
Goal 3: Ensure healthy lives and promote well-being for all at all ages

Definition and Rationale
Definition:
This indicator is defined as the number of deaths from unintentional poisonings in a year per
100,000 population.
Concepts:
Unintentional poisonings refer to International Statistical Classification of Diseases and Related
Health Problems (ICD-10) codes X40, X43-X44, and X46-X49, classified as “accidental poisoning
by exposure to noxious substances.”
Rationale and Interpretation:
Measuring how the mortality rate from unintentional poisonings provides an indication of the
extent of inadequate management of hazardous chemicals and pollution, and of the effectiveness
of a country’s health system.

Data Sources and Collection Method
The data for this indicator comes from civil registration systems that record vital events such as
births, deaths, and marriages. Civil registration records are the best source of vital statistics
because they generate data on a continuous basis and for the whole country, at both national
and local levels. However, such systems are often weak or incomplete in developing countries. In
countries where the civil registration system lacks complete coverage, or has major deficiencies
due to issues of quality and timeliness, it may be necessary, on an interim basis, to use alternative
sources to generate vital statistics. Sources for such interim data include “population censuses”,
“household sample surveys”, “demographic surveillance” in sentinel sites and sample registration
systems. Although these sources can and do generate measures of vital events, they cannot
replace civil registration, which is the only method that collects such information on a continuous
basis, and the only source that can provide individuals with a legal document of a vital event.
For more details, please see: Improving the quality of use of birth, death and cause-of-death
information available at: http://www.who.int/healthinfo/tool_cod_2010.pdf?ua=1

Method of Computation and Other Methodological Considerations
Computation Method:
Unintentional poisoning mortality rate can be calculated using the formula below:

Comments and limitations:
Data on deaths are available from countries from death registration data or sample registration
systems that record information on cause of death, but less than one half of WHO member states
have well-functioning death-registration systems that record causes of death. In countries that
have such systems, drug and alcohol overdoses are frequently certified to ICD-10 code X49
(“other and unspecified chemicals and noxious substances”), which leads to an overestimate of
the mortality rate from unintentional poisoning deaths from hazardous chemicals and pollution.
Proxy, alternative and additional indicators: N/A

Data Disaggregation
This indicator can be disaggregated by age group, sex, subnational area, and types of poisoning.
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Indicator Name, Target and Goal
Indicator 6.1.1: Proportion of population using safely managed drinking water services
Target 6.1: By 2030, achieve universal and equitable access to safe and affordable drinking water
for all
Goal 6: Ensure availability and sustainable management of water and sanitation for all

Definition and Rationale
Definition:
This indicator is defined as the proportion of population using an improved drinking water
source which is accessible on premises, available when needed and free from faecal and priority
chemical contamination.
Concepts:
Improved drinking water sources include piped water into dwelling, yard or plot (on premises);
public taps or standpipes; boreholes or tube-wells; protected dug wells; protected springs;
packaged water; delivered water and rainwater.
A water source is considered to be accessible on premises if the point of collection is within the
dwelling, yard, or plot.
Available when needed implies that households are able to access sufficient quantities of water
when needed.
Free from faecal or chemical contamination refers to the compliance to relevant national and
local standards. In cases where such standards do not exist, reference is made to the WHO
Guidelines for Drinking Water Quality.
Rationale and Interpretation:
This indicator adds additional normative dimensions of accessibility, availability and quality,
interpreted as safely managed drinking water services, to the existing MDG metric that tracked
use of ‘improved drinking water sources’. It is a proxy for measuring equitable access to safe and
affordable drinking water. Improved drinking water sources are not necessarily safe, but are more
likely to be protected from external contaminants than unimproved sources either by
intervention or through their design and construction. Greater access to safely managed drinking
water services is important as it contributes to lowering the incidence of many diseases
throughout the world.

Data Sources and Collection Method
The underlying data for this indicator, use of improved drinking water sources, is a core indicator
for most household surveys and censuses, and is regularly collected by national statistical offices.
Household surveys and censuses currently provide information on types of drinking water
sources, and also indicate if sources are on premises. These data sources often have information
on the availability of water and increasingly on the quality of water at the household level,
through direct testing of drinking water for faecal or chemical contamination. To further

strengthen accuracy of water quality data, data obtained from the surveys can be compared
against data on availability and compliance with drinking water quality standards (microbiological
and chemical) from administrative reporting or regulatory bodies.
Some of the nationally representative household surveys that typically collect information about
water and sanitation include Multiple Indicator Cluster Surveys (MICS), Demographic Health
Surveys (DHS), World Health Surveys (WHS), Living Standards and Measurement Surveys (LSMS),
Core Welfare Indicator Questionnaires (CWIQ), and the Pan Arab Project for Family Health
Surveys (PAPFAM). The survey questions and response categories pertaining to drinking water
are fully harmonized between MICS and DHS.
In addition, line ministries and water utility companies usually keep records based on the number
and type of water supplies constructed or the number of piped household connections
maintained. Provider-based data do not include what facilities are actually used, thus, they are
only used for countries that have no survey or census data on access to or use of drinking water
sources. However, such administrative sources may have much more data on water quality,
especially for piped water supplies, than can be gained through household surveys.
The WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP)
estimates use of improved drinking water sources, as well as the extent to which such sources are
located on premises, available when needed, and free from microbiological and chemical
contamination, for each country.

Method of Computation and Other Methodological Considerations
Computation Method:
The percentage of population using safely managed drinking water services (PSMDWS) can be
calculated as:

where,
Nimproved is the number of people (or households) that are using improved drinking water sources;
Ppremises,available,freefromcontamination is the population-weighted proportion of improved drinking water
sources that are located on premises, available when needed, and free from faecal and priority
chemical contamination; and
NTotal is the total number of people (or households) in the country.
Comments and limitations:
Data on availability and quality of drinking water are increasingly available through a
combination of household surveys and administrative sources including regulators, but
definitions are not always standardized.
Proxy, alternative and additional indicators: N/A

Data Disaggregation

This indicator can be disaggregated by place of residence (urban/rural), socioeconomic status
(wealth, affordability), inequality (subnational, disadvantaged groups, etc.) and service level
(including no services, basic, and safely managed services).
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Indicator 6.1.2
Created by Ze Yar Min, last modified on Sep 13, 2018

Indicator Name, Target and Goal
Indicator 6.2.1: Proportion of population using (a) safely managed sanitation services, and (b) a
handwashing facility with soap and water
Target 6.2: By 2030, achieve access to adequate and equitable sanitation and hygiene for all and
end open defecation, paying special attention to the needs of women and girls and those in
vulnerable situations
Goal 6: Ensure availability and sustainable management of water and sanitation for all

Definition and Rationale
Definition:
This indicator includes two sub-indicators: (a) proportion of population using safely managed
sanitation services and (b) proportion of population with a handwashing facility with soap and
water.
Proportion of population using safely managed sanitation services is currently being measured
by the proportion of the population using an improved sanitation facility which is not shared with
other households and where excreta are safely treated and disposed of in situ or transported and
treated off-site.
Concepts:
Improved sanitation facilities refer to sanitary facilities designed to hygienically separate excreta
from human contact. They include flush or pour flush toilets to sewer systems, septic tanks or pit
latrines, ventilated improved pit latrines, pit latrines with a slab, and composting toilets.
Hand-washing facilities are devices to contain, transport, or regulate the flow of water to
facilitate handwashing. This indicator has been shown to be a better proxy for handwashing
practice than self-reports of handwashing practice in surveys.
Safely treated and disposed of in situ refers to non-sewered sanitation systems that store excreta
and degrade organic matter through biological processes. Examples of safe treatment and
disposal in situ include twin pit latrines, single pit latrines which are abandoned when full, and
well-functioning septic tanks.
Transported and treated off-site refers to practices of excreta (faecal sludge) being transported
from the household to a different location for treatment and discharge. It includes both
transportion via sewers or via other modes where septic tanks and pit latrines are being used.
Secondary (biological) or higher treatment processes are counted for safely managed
sanitation.
Rationale and Interpretation:
Building upon the MDG target of providing sustainable access to basic sanitation, this indicator
adds additional dimensions of accessibility, acceptability and safety. Furthermore, it also
considers the safe management of faecal waste, as discharges of untreated wastewater into the
environment create public health hazards.

Handwashing with soap is widely agreed to be the top hygiene priority for improving health
outcomes. The most widely-accepted and practical proxy for actual handwashing practice is the
observation by enumerators in household surveys of the presence of handwashing facilities with
soap and water in the household. This proxy has been shown to be a more reliable, valid and
efficient measure than self-reported behaviour.

Data Sources and Collection Method
The underlying data for this indicator, use of improved sanitation facilities, is a core indicator for
most household surveys and censuses, and is collected by national statistical offices regularly.
Additional data on safe management of faecal wastes can be acquired from administrative
records. Data on off-site treatment and disposal (e.g. in sewage treatment plants) is combined
with data from surveys and censuses about the number of people whose excreta are removed
off-site for treatment. Data on on-site treatment and disposal (e.g. in pit latrines or septic tanks)
can come from both household surveys and administrative records.

Method of Computation and Other Methodological Considerations
Computation Method:
The percentage of population using safely managed sanitation services (PSMS) can be calculated
as:

The percentage of the population with access to hand-washing facilities with soap and
water (PHW) can be calculated as:

where,
Noffsite is the number of people (or households) using improved sanitation facilities which are not
shared and where excreta are transported off-site, treated and disposed of;
Nonsite is the number of people (or households) using improved sanitation facilities which are not
shared and where excreta are treated and disposed of in situ;
NHW is the number of people (or households) that have access to handwashing facilities with soap
and water on premises;
NTotal is the total number of people (or households) in the country
Comments and limitations:
Presence of a handwashing facility with soap and water does not guarantee that household
members consistently wash hands at key times, but has been accepted as the most suitable
proxy.

Proxy, alternative and additional indicators: N/A

Data Disaggregation
Data can be disaggregated by place of residence (urban/rural) and socioeconomic status (wealth,
affordability). Disaggregation by other dimensions, such as, inequality (subnational, gender,
disadvantaged groups, etc.) and service level (including no services, basic, and safely managed
services) are also possible.
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Indicator 6.a.1
Created by Ze Yar Min, last modified on Sep 13, 2018

Indicator Name, Target and Goal
Indicator 6.a.1: Amount of water and sanitation-related official development assistance that is
part of a government-coordinated spending plan
Target 6.a: By 2030, expand international cooperation and capacity-building support to
developing countries in water- and sanitation-related activities and programmes, including water
harvesting, desalination, water efficiency, wastewater treatment, recycling and reuse technologies
Goal 6: Ensure availability and sustainable management of water and sanitation for all

Definition and Rationale
Definition:
This indicator is defined as the percentage of total water and sanitation-related Official
Development Assistance (ODA) disbursements that are included in the government budget of
developing countries.
Concepts:
ODA is defined as those flows to countries and territories on the Development Assistance
Committee’s (DAC) list of ODA recipients and to multilateral institutions which are
(1) Provided by official agencies, including state and local governments, or by the executive
agencies; and
(2)

Each transaction:
a. is administered with the promotion of the economic development and welfare of
developing countries as its main objective; and
b. is concessional in character and conveys a grant element of at least 25% (calculated at a
rate of discount of 10%).

Developing countries refers to those countries that are eligible to receive ODA according to the
DAC’s list of ODA recipients.
Water and sanitation-related activities and programmes include those for water supply, sanitation
and hygiene (WASH) (targets 6.1,6.2), wastewater and water quality (6.3), water efficiency (6.4),
water resource management (6.5), and water-related ecosystem (6.6). As per target 6.a, it also
includes activities and programmes for water harvesting, desalination, water efficiency,
wastewater treatment, recycling and reuse technologies.
A government coordinated spending plan is defined as a financing plan/budget, for the water and
sanitation sector, which clearly assesses the available sources of financing and strategies for
financing future needs.
Rationale and Interpretation:
By measuring the percentage of water and sanitation ODA that is included in the government
budget, it is possible to gain a better understanding of whether donors are aligned with national
governments while highlighting total water and sanitation-related ODA disbursements over
time.

A low value of this indicator (near 0%) would suggest that international donors are investing in
water and sanitation-related activities and programmes completely unaligned with the national
government. On the contrary, a high value (near 100%) would indicate a stronger alignment of
donors with the national government and policies for water and sanitation.

Data Sources and Collection Method
Data for the numerator for this indicator are collected from government report statistics on the
amount of donor dunds that were included in the government budget. Some country provide
this information to the UN-Water Global Analysis and Assessment of Sanitation and Drinking
Water (GLAAS) survey. A draft survey response is compiled by an appointed focal point based on
input from stakeholders, and is then finalized through a national multi-stakeholder review.
Ministries with responsibilities related to finance, water supply and sanitation, agriculture, water
resources development and management, environment, and foreign affairs would contribute to
the survey response.
The denominator is computed using OECD’s Creditor Reporting System (CRS) purpose codes
14000-series for the water sector and the purpose codes 31140 for agricultural water resources,
41050 for flood prevention and control, and 23220 for hydro-electric power plants.

Method of Computation and Other Methodological Considerations
Computation Method:
The percentage of total water and sanitation-related Official Development Assistance (ODA)
disbursements that are included in the government budget of developing countries (PODA-WS) can
be calculated using the following formula:

where,
GOVODA-WS is the amount of water and sanitation-related ODA that are included in the
government budget; and
TOTODA-WS is the total amount of water and sanitation-related ODA.
Comments and limitations:
As the numerator and denominator come from different sources, there is a possibility of different
underlying assumptions regarding what should be included/excluded in the ODA figures. This
may lead to errors in the calculating of this indicator. To remedy this issue, countries would
provide data for the numerator by matching project-level ODA figures from OECD with their onbudget project data.
The OECD Creditor Reporting System (CRS) currently disaggregates ODA for the water and
sanitation among several categories including: sector policy and administration, water resources
protection, large and basic water and sanitation systems, river basin infrastructure, waste
management, agricultural water resources, and education and training. While these categories do
not align directly with the target areas of SDG 6 individually, which limits the disaggregation of
ODA among the SDG target areas, the combined ODA from these categories does align with a
majority of the reported ODA to the water sector.

ODA represents only one aspect of international cooperation. To capture other dimensions, other
indicators such as those from the Collaborative Behaviours identified by the Sanitation and Water
for All (SWA) partnership, should also be reviewed. For further information on Collaborative
Behaviours see: http://sanitationandwaterforall.org/about/the-four-swa-collaborativebehaviours/
Proxy, alternative and additional indicators:
Total amount of water and sanitation-related ODA
The absolute amount of water and sanitation-related ODA (denominator) is reported in constant
USD. This will provide an indication of scale and to assess whether absolute levels of ODA are
increasing or decreasing over time.

Data Disaggregation
This indicator can be disaggregated by CRS code.
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Indicator 6.b.1
Created by Ze Yar Min, last modified on Sep 13, 2018

Indicator Name, Target and Goal
Indicator 6.b.1: Proportion of local administrative units with established and operational policies
and procedures for participation of local communities in water and sanitation management
Target 6.b: Support and strengthen the participation of local communities in improving water
and sanitation management
Goal 6: Ensure availability and sustainable management of water and sanitation for all

Definition and Rationale
Definition:
This indicator is defined as the percentage of local administrative units (as defined by the
national government) that have established and operational policies and procedures by which
individuals and communities can participate in decision making on water and sanitation
management.
Concepts:
Local administrative units refer to non-overlapping sub-districts, municipalities, communes, or
other local community-level units covering both urban and rural areas as defined by the
government.
Policies and procedures for participation of local communities suggest presence of formal/legal
mechanisms to ensure participation of users in planning water and sanitation activities.
Formal or legal mechanisms are considered operational if they are implemented, with appropriate
funding in place, and have means for verifying that participation took place.
Water and sanitation-related activities and programmes include those for water supply, sanitation
and hygiene (WASH) (targets 6.1,6.2), wastewater and water quality (6.3), water efficiency (6.4),
water resource management (6.5), and water-related ecosystem (6.6).
Rationale and Interpretation:
Participation of local communities is vital to ensure the needs of all the community are met,
including the most vulnerable and also encourages ownership of schemes which in turn
contributes to their sustainability. Defining the procedures in policy or law indicates a degree of
formalization and consistency in the implementation of these procedures.
A low value of this indicator would suggest that participation of local communities in water and
sanitation management is low, whereas a high value would indicate high levels of participation,
indicating greater ownership and a higher likelihood of sustainable delivery and management of
water and sanitation services.

Data Sources and Collection Method
Potential data sources or monitoring mechanisms that could be used by national governments to
collect this data include the following:










Census of municipalities (assuming municipalities cover both urban and rural localities, and the
government already conducts or is planning to conduct periodic censuses of municipalities);
alternatively through a survey with representative sampling of municipalities.
Including one or more questions in a community module of a national survey.
Including this indicator in administrative data or WASH MIS to be collected at the local
administrative unit level.
Using focus groups and/or community dialogues on local participation with key informants,
members of the general public (See: UNDP. A user’s guide to measuring local governance. Available
at http://www.undp.org/content/dam/aplaws/publication/en/publications/democraticgovernance/dg-publications-for-website/a-users-guide-to-measuring-local-governance/LG%20Guide.pdf), and NGOs active in the community.
Collecting information through existing projects at local administrative unit level.
Innovative data collection methods such as crowdsourcing or SMS surveys.
For some countries, data for the numerator and denominator for this indicator are also collected
through the UN-Water Global Analysis and Assessment of Sanitation and Drinking Water (GLAAS)
survey, which collect statistics on of donor funds that were included in the government budget.
A draft survey response is compiled by an appointed focal point based on input from
stakeholders, and is then finalized through a national multi-stakeholder review. Ministries with
responsibilities related to finance, water supply and sanitation, agriculture, water resources
development and management, environment, and foreign affairs would contribute to the survey
response.

Method of Computation and Other Methodological Considerations
Computation Method:
The percentage of local administrative units with established and operational policies and
procedures for participation of local communities in water and sanitation management (PLAP) is
calculated as follows:

Comments and limitations:
As the indicator is computed as a percentage of local administrative units, it does not reflect the
percentage of the population covered by policies and procedures for community participation.
As local administrative units are defined country-by-country, the population covered by each unit
may vary widely within and between countries. There may be large discrepancies within a country
on the population per local administrative unit between urban and rural areas. Consequently, the
comparability of this indicator between countries is limited.
There is a degree of subjectivity in what constitutes an “established and operational” policy or
procedure, as well as on the definition of “participation”. Further study is currently ongoing to
better define these concepts regarding community participation.

Policies and procedures are often established at the central level, but operationalization is not
always monitored centrally. In addition, established and operational policies and procedures do
not necessarily lead to high levels of participation.
The indicator does not necessarily correlate with quality of water and sanitation management:
High community participation does not always lead to better water and sanitation management,
and low participation does not indicate that water and sanitation management is poor.
The indicator does not capture informal participation procedures, which may be just as effective
as those that are formally defined.
Proxy, alternative and additional indicators:
The past several cycles of the UN-Water Global Analysis and Assessment of Sanitation and
Drinking Water (GLAAS) survey have included a question on the presence of clearly defined
procedures in laws or policies at the national level for local participation in planning programmes,
as well as on the extent of participation (low/moderate/high). Responses are disaggregated for
urban and rural sanitation, urban and rural drinking water supply, hygiene promotion, and water
resources management. The following data are available:



presence or absence in a country of clearly defined procedures in law or policy for participation by
service users/communities in planning program in water, sanitation and hygiene management
presence or absence in a country of a high level of users/communities participating in planning
programs in water, sanitation and hygiene management
The OECD Water Governance Indicator Framework, launched in March 2018, includes indicators
on stakeholder engagement to appraise the existence and level of implementation of legal
frameworks to engage stakeholders in water-related decision making ( Principle 10). The
indicator can inform on community participation.

Data Disaggregation
This indicator is not required to be disaggregated but it can be disaggregated by subsector
(urban/rural drinking-water and sanitation, water resources management).
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Indicator 11.6.1
Created by Ze Yar Min, last modified on Sep 13, 2018

Indicator Name, Target and Goal
Indicator 11.6.1: Proportion of urban solid waste regularly collected and with adequate final
discharge out of total urban solid waste generated, by cities
Target 11.6: By 2030, reduce the adverse per capita environmental impact of cities, including by
paying special attention to air quality and municipal and other waste management
Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable

Definition and Rationale
Definition:
This indicator is defined as the proportion of municipal solid waste collected and managed in
controlled facilities out of total municipal solid waste generated, by cities.
Concepts:
Solid Waste is the garbage or refuse generated by households, offices, industries and commercial
activities within an urban area.
Municipal Solid Waste is wastes generated by households, and wastes of a similar nature
generated by commercial and industrial premises, by institutions such as schools, hospitals, care
homes and prisons, and from public spaces such as streets, markets, slaughter houses, public
toilets, bus stops, parks, and gardens. The definition of MSW should follow the local definitions
so it is important to annotate the local and national definition(s) of MSW. However, MSW should
exclude the mineral waste.
Total Municipal Solid Waste Generated by the City is the sum of collected municipal solid waste
and uncollected municipal solid waste
Municipal Solid Waste Collected refers to waste that is regularly collected from specific addresses
or designated collection points. Collection frequency will depend on local conditions and on any
pre-separation of the waste. For example, both mixed waste and organic waste are often
collected daily in tropical climates for public health reasons, and generally at least weekly; source
separated dry recyclables may be collected less frequently.
Uncollected Municipal Solid Waste refers to waste generated in a city but uncollected due to the
lack of collection services.
Municipal Solid Waste Managed in Controlled Facilities refers to waste being accepted in a facility
that has reached at least an intermediate level of control out of collected municipal solid waste.
The level of control for a particular facility can be assessed using qualitative criteria including 1)
degree of control over waste reception and general site management; 2) degree of control over
waste treatment and disposal and 3) degree of monitoring and verification of environmental
control. A score of at least 10 on each criterion is the threshold required to be considered as
‘controlled’.
International data collection efforts (e.g., UNSD/ United Nations Environment Programme
Questionnaire on Environment Statistics-Waste Section) exclude waste from municipal sewage
network and treatment, municipal construction and demolition waste from the definition of

Municipal Solid Waste. Possible data collected for this SDG indicator , if allowed for
disaggregation by these categories can enable reporting for both the SDG and for other
international reporting (e.g., UNSD/ United Nations Environment Programme Questionnaire).
Comments and Limitations:
Collection of data for the indicator will require training and capacity development for monitoring
at both national and local level. The precision of data on total municipal solid waste generation
is disputable. In general, developed countries have solid waste data collection systems but most
of the middle and low-income countries do not have data. In these countries and cities,
household survey and other complimentary surveys can be conducted for the estimation of
municipal waste generation per capita. However, one of the key challenges of data precision in
the middle to low income countries is the lack of accurate population data in their jurisdiction,
particularly regarding slums, where usually no waste collection service is taking place. The
judgement on the level of control of waste management facilities, including composting,
recycling, incineration facilities in a city, requires high level of technical capacity and large
investment in human resources.
Rationale and Interpretation:
A sustainable city must collect and appropriately manage all its solid waste in order to improve
the standards of living and cleanliness. Integrated solid waste management (ISWM) strategies are
also necessary for environmental sustainability and effective resource management.

Data Sources and Collection Method
Municipal Solid Waste Generation Per Capita
For countries and cities that have the data already, data can be collected through municipal
record. For countries and cities that do not have the data, a household survey to identify daily
waste generation should be done, at least two times a year in different seasons. In the household
survey, liner bags will be distributed to each household to be surveyed and ask head of
household to put 7 days of waste generated. Then the liner bags are collected and its weight is
measured. Household to be surveyed should be picked up according to the income levels.
Municipal waste from other sources such as market, restaurants, hotels, schools and so on also
should be measured.
Population in the City
Population census
Municipal Solid Waste Managed in a Controlled Facility
Survey on the qualitative judgement of waste treatment and facility as well as daily amount of
waste received by the facilities is required. The sheet below can be utilised.
Survey Sheet Example for Recycling and Treatment Facilities

Treatment
facility
name

Degree
of
control
score
(1)

Process
employed

Type
of
waste

Amount
of solid
waste
received

Amount
of
sewage
sludge

Amount
of
residue

Where
residue
is
exported

(2)

(t)

(t)

(t)

(t)

(t)

(t)

(3)
(1)
(2)
(3)
Survey Sheet Example for Disposal Facilities

Landfill
sites name

Landfill
type

Operation
start year

Degree of
control
score

Amount of
MSW
received

Amount of
sewage sludge
received

(1)
(2)

(t)

(t)

(t)

(t)

(3)
(1)
(2)
(3)

Globally, data are already being collected for the related statistics contained in the UNSD/United
Nations Environment Programme Questionnaire, and methodological guidance for the statistics
is being developed in the methodology sheet on waste statistics of the Manual on the Basic Set
of Environment Statistics (https://unstats.un.org/unsd/envstats/fdes/manual_bses.cshtml).

Method of Computation and Other Methodological Considerations
Computation Method:
The indicator is calculated as follows:

Total municipal solid waste generated by the city can be estimated by multiplication of the
municipal solid waste generation per capita and population of the city. When the municipal solid
waste generation per capita is not available, household survey for a daily waste generation in

household and other premises (e.g. restaurants, hotels, hospitals, schools, etc) should be
conducted. Since the waste generation can differ according to the seasons, the survey should be
conducted at least two times a year to estimate the municipal solid waste generation per capita.
Municipal solid waste managed in controlled facility is estimated through qualitative judgement
of the degree of environmental control of facilities where the city’s municipal waste is collected
and transported. The judgement of environmental control can be conducted in line with the
criteria below. Another important thing is to deduct residue amount from treatment facilities to
avoid double count.

(1) Degree of control over waste reception and
handling at each site. This criterion should be applied
to all treatment and disposal sites, whatever the specific
process being used.








(2) Degree of control over both the waste treatment and
disposal process in use at each site and over any
potential emissions.

Factors affecting the assessment include:
Vehicular access to the site (high level of control: hard surfaced access roads of
adequate width and load-bearing capacity, kept clean and free of mud)
Traffic management (high level of control: any queues for site access kept short in
time and contained within the site; little impact of traffic on neighbours).
Site security (high level of control: site fenced; no unauthorised site access; gates
locked when site closed).
Waste reception and record keeping (high level of control: reception office; staffed
during all opening hours; all vehicles logged and loads checked; weighbridge
installed and all weights logged). Note that the procedures for monitoring the
records thus collected are assessed under (3).
Waste unloading (high level of control: waste directed to a designated area;
unloading supervised by site staff).
Control over nuisance (high level of control: successful control of windblown litter,
flies, vermin, birds and of ‘mud’ leaving the site on vehicle tyres)
Control of fires (high level of control: no routine burning of wastes; no ‘wild’ fires;
active fire prevention and emergency response systems in place in case of accidental
fire)
a. No control

0 is scored

b. Low level of control

5

c. Medium level of control

10

d. Medium/High level of control

15

e. High level of control

20

The nature of controls required will depend on both the process employed and on
the potential emissions. As an example, the table below provides guidance on how

This criterion covers both the presence of the necessary
technologies, and the operating procedures for their
proper use.

the general principles can be applied to land disposal and thermal treatment (using
the specific example of mass-burn incineration).
For biological treatment, the detail will vary with the type of process (e.g. windrow
composting, in-vessel composting, anaerobic digestion). However, in all cases a
‘high level’ of control would imply a high degree of control over: the incoming
waste (to avoid hazardous waste or contrary materials); processing temperature to
ensure pathogen destruction; retention time in the process; mixing in the process
(including turning of windrows); atmospheric emissions including odours and bio
aerosols; and leachate collection and treatment.
Similar principles can be applied to other facilities, including mechanical-biological
treatment (MBT) plants, advanced thermal treatment and new technologies for
valorisation of organic waste in developing countries. In each case, the user may use
the following scoring tables as a ‘best judgment’ guideline for scoring.
Where a fuel is being made from waste to be burnt elsewhere, then the assessment
should include the process and emission controls at the user facilities.

(3) Degree of monitoring and verification of
environmental controls (Includes the existence and
regular implementation of: robust environmental
permitting/ licensing procedures; regular record

keeping, monitoring and verification carried out by the
facility itself; AND monitoring, inspection and
verification by an independent regulatory body)




The environmental monitoring programme and process control record keeping
required will be specific to the type of facility.
All sites must comply with the federal/national/local environmental legislation, have
conducted an Environmental Impact Assessment (EIA) where necessary, have
obtained the most recent permit/license and kept it up-to-date.
Permitting processes should be supportive of initiatives that improve environmental
performance of the system. A lower score should be assigned if permitting processes
for improved facilities have been unduly long and complex, while existing
facilities continued to operate with much lower levels of (or no) environmental
control.
For all sites it should include incoming waste volumes, weights and categories; at
least occasional monitoring of waste composition and relevant properties; control of
‘nuisance’ (including windblown litter, flies, vermin, birds and ‘mud’ leaving the







site on vehicle tyres); and control of odour, site fires, and emission of potential
greenhouse gases (particularly methane and nitrous oxides, as well as carbon
dioxide).
For all land disposal: ground and surface water.
For engineered and sanitary landfills: leachate and landfill gas management.
For thermal treatment: moisture content and calorific value of incoming wastes;
temperature, residence time, emissions to air (including those of nitrogen oxides
(NO), sulphur dioxide (SO2), hydrogen chloride (HCl), heavy metals and dioxins),
effluent treatment and disposal, and the quantities and management methods of both
fly ash and bottom ash.
For biological treatment: input waste controls (to protect both the process and the
product quality); process control (temperature, residence time, mixing); product
quality control; emissions controls; and greenhouse gas controls (particularly
methane and nitrous oxides).
a. No compliance
b. Low compliance
c. Medium Compliance
d. Medium/High compliance
e. High compliance

0 is scored
5
10
15
20

Level of Control

Score

Land disposal

Thermal treatment

a.

None

0

Uncontrolled dumping – no controls

Uncontrolled burning lacking
most ‘control’ functions

b.

Low (Semi-controlled facility)

5

Site staffed; waste placed in designated area;
some site equipment

Site staffed; some containment
and management of combustion
process; basic operating
procedures to control nuisance

c.

Medium (Controlled facility)

10

Waste compacted using site equipment; waste
covered (at least irregularly)

Emission controls to capture
particulates; trained staff follow
set operating procedures;
equipment properly maintained;
ash properly managed

d.

Medium/high (Engineered facility)

15

Engineered landfill site: use daily cover
material; some level of leachate containment and
treatment; collection of landfill gas

High levels of engineering and
process control over residence
time, turbulence and
temperature; emission controls
to capture acid gases and
capture dioxins; active
management of flyash.

e.

High (State-of-the-art facility)

20

Fully functional sanitary landfill site: properly
sited and designed; leachate containment
(naturally consolidated clay on the site or
constructed liner); leachate & gas collection; gas
flaring and/or utilization; final cover; post
closure plan

Built to and operating in
compliance with international
best practice including eg. EU
or other similarly stringent stack
and GHG emission criteria
Flyash managed as a hazardous
waste using best appropriate
technology.

Data Disaggregation
Data for this indicator can be disaggregated at the city and town levels.
- Disaggregation by population (waste generation per capita)
- Disaggregation by type of facility
- Disaggregation by material type, i.e., by municipal sewage network and treatment, municipal
construction and demolition waste and any other
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International Organization(s) for Global Monitoring
This document was prepared based on inputs from UN-Habitat and United Nations Statistics
Division (UNSD).
For focal point information for this indicator, please
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Indicator 11.6.2
Created by Ze Yar Min, last modified on Sep 13, 2018

Indicator Name, Target and Goal
Indicator 11.6.2: Annual mean levels of fine particulate matter (eg. PM 2.5 and PM 10) in cities
(population weighted)
Target 11.6: By 2030, reduce the adverse per capita environmental impact of cities, including by
paying special attention to air quality and municipal and other waste management
Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable

Definition and Rationale
Definition:
This indicator is defined as the annual mean of the daily concentrations of fine suspended
particles equal or less than 2.5 microns in diameters (PM2.5) in urban areas.
Particulate matter is an agreed indicator to measure of air pollution. This mean is a populationweighted average, e.g. if several cities measure PM2.5, the country mean will be weighted with the
corresponding city population, and is expressed in micrograms per cubic meter
.
To date, particulate matter with a diameter equal or less than 10 microns (PM10) is still more
commonly measured than PM2.5 worldwide, although this is evolving (WHO 2016a). To convert
PM10 to PM2.5, conversion factors can be used, generally between 0.3-0.8 (WHO, 2014).
The present reported indicator is modelled for all urban areas in each country by WHO (Shaddick
et al, 2016; WHO 2016b) following the methodology described below.
Concepts:
Particulate matter with a diameter equal or less than 2.5 microns in diameters (PM2.5) is the most
commonly used pollutant in epidemiological studies on the health effects due to exposure to air
pollution. PM2.5 is a good indicator of complex pollution mixtures and epidemiological findings
suggest that it is a major risk to human health. Particulate matter consists of solid particles and
liquid droplets both formed by organic and inorganic substances suspended in the air.
Rationale and Interpretation:
The major sources of particulate matter (PM2.5) are human combustion of fossil fuels from
activities such as industry, traffic, and power generation, but also household fuels (e.g. biomass,
coal) burning for heating, cooking, and lighting activities at household level. Non-anthropogenic
sources (e.g. fires) may also be important in some areas. These particles can penetrate deeply
into the respiratory tract and therefore constitute a long-term risk for health by increasing
mortality from respiratory infections and diseases, lung cancer, and selected cardiovascular
diseases.
The reported indicator value is population –weighted, because from a health perspective, it is
important to know the extent of the exposure distribution among populations in order to assess
the health impacts.

Data Sources and Collection Method
The data for this indicator is collected using (1) ground-based urban air quality monitoring
networks (WHO 2016a) and, where not available, (2) additional data such as satellite retrievals of

aerosol optical depth, chemical transport models, topography, etc. Further details on the method
can be found in Shaddick et al (2016).
Data sources include official country reporting from the relevant ministries (usually the Ministry
of Environment), but also regional and international networks such as the European
Environmental Agency and Clean Air Asia, UN agencies, development agencies, articles from peer
reviewed journals and ground measurements compiled in the framework of Global Burden of
Disease Project. Wherever gaps in coverage remain, satellite imagery analysis is used to estimate
data for monitoring this indicator.

Method of Computation and Other Methodological Considerations
Computation Method:
Although PM10 and PM2.5 measurements are regularly collected in many thousands of locations
throughout the world, the amount of monitors in different geographical areas vary, with some
areas having little or no monitoring (WHO 2016a). Where ground monitoring data are available,
statistical models are used to calibrate measurements with data from other sources. These
include estimates of PM2.5 obtained from remote sensing satellites, chemical transport model,
and other factors including sand dust and topography, all of which are available for every 0.1°
grid-cell. The statistical model can then be used to predict measurements, together with
associated measures of uncertainty, for each grid-cell. In areas where there is little, or no,
monitoring the calibration models may be unstable, or too cumbersome to be modelled. For this
reason, a hierarchical modelling approach can be used where, if there is not enough information
to produce an accurate calibration equation for a particular area, information can be `borrowed’
from a wider geographical region (Shaddick et al, 2016; WHO, 2016b). The result is a set of
nested calibration and prediction models that can be used to predict PM2.5 for each of the 1.4
million grid-cells covering the entire globe. These can be used to produce distributions of
exposures for each country and, by linking exposures to estimates of population for each gridcell – provided by the Gridded Population of the World (GPW) database - , distributions of
expected population exposures.
The following formula is used to obtain the aggregated mean for each country:

where Cn is the estimated mean annual fine particulate matter for the city[1] (or grid(s)
corresponding to that city[2]) n, Pn is the population of the city1(or grid(s) corresponding to that
city2) n.
The same formula is used to derive country estimates (rural and urban), by aggregating the grid
cells that include the country (as opposed to the city).
Proxy, alternative and additional indicators: N/A
[1] For countries with PM2.5 ground measurements available.
[2] WHO is reporting modelled data estimates for 11.6.2, which are available at grid-level globally
(WHO 2016b,c)

Data Disaggregation

Data is available at available globally at a high spatial resolution (0.1◦ x 0.1◦) – e.g. each grid
corresponds approximately to 11x11km at the equator, which can be further aggregated at
country, urban or rural level.
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Country examples
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International Organization(s) for Global Monitoring
This document was prepared based on inputs from World Health Organization (WHO).
For focal point information for this indicator, please
visit https://unstats.un.org/sdgs/dataContacts/

Indicator 12.4.1
Created by Ze Yar Min, last modified on Sep 13, 2018

Indicator Name, Target and Goal
Indicator 12.4.1: Number of parties to international multilateral environmental agreements on
hazardous waste, and other chemicals that meet their commitments and obligations in
transmitting information as required by each relevant agreement
Target 12.4: By 2020, achieve the environmentally sound management of chemicals and all
wastes throughout their life cycle, in accordance with agreed international frameworks, and
significantly reduce their release to air, water and soil in order to minimize their adverse impacts
on human health and the environment
Goal 12: Ensure sustainable consumption and production patterns

Definition and Rationale
Definition:
The indicator refers to the number of parties (countries that have ratified, accepted, approved or
accessed) to five Multilateral Environmental Agreements (MEAs), which have submitted relevant
information to the Secretariat of each MEA, as stipulated by each of the agreements. The five
MEAs are:
1. The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and
their Disposal (Basel Convention);
2. The Rotterdam Convention on the prior informed consent procedure for certain hazardous
chemicals and pesticides in international trade (Rotterdam Convention);
3. The Stockholm Convention on Persistent Organic Pollutants (Stockholm Convention);
4. The Montreal Protocol on Substances that Deplete the Ozone Layer (Montreal Protocol); and
5. Minamata Convention on Mercury (Minamata Convention), which have submitted the
information to the Secretariat of each MEA, as required by each of the agreements.
Concepts:
Parties refers to countries that have ratified, accepted, approved or accessed a convention.
Information refers to specific reporting parameters that are stipulated in the respective MEAs, and
which the parties are obligated to transmit to the Secretariat of each MEAs.
Rationale and Interpretation:
The indicator is process-oriented, focusing on compliance with the respective MEA obligations to
report information, which contributes to the overall target of achieving the environmentally
sound management of chemicals and all wastes throughout their life cycle.
The reporting for this indicator is to take place once every five years, starting with 2017 for the
period of 2010-2014, in 2020 for the period of 2015-2019, in 2025 for the period 2020-2024, and
in 2030 for the period 2025-2029.
The final indicator is a number expressed as percent, where 100% is the maximum degree of
compliance with the reporting obligations of the MEAs to which a Country is a Party, and 0% the
least degree of compliance with those obligations.

This indicator is for global monitoring of compliance in transmitting information only.

Data Sources and Collection Method
Following are the data sources for each of the Conventions:
1. Basel Convention: national focal points, electronic reporting system for annual national reports;
2. Rotterdam Convention: official contact points, Prior Informed Consent (PIC) circular for import
responses;
3. Stockholm Convention: official contact points, electronic reporting system for national reports every
four years, national implementation plans;
4. Montreal Protocol: national focal points; and
5. Minamata Convention: national focal points.
The established secretariats for each of the conventions is responsible for receiving and
compiling the data from the aforementioned data sources for their respective convention.

Method of Computation and Other Methodological Considerations
Computation Method:
The transmission rate is calculated based on Country Score (CS), which depends on the amount
of information that is sent to the Conventions’ Secretariat. The country score is determined using
the following points distributions for each of the conventions:
A. Basel Convention:
1. Designation of the Focal Point and one or more Competent Authorities (1 point);
2. Submission of the annual national reports during the reporting period (1 point per report).
3. The CS is then calculated as the total number of points for the country divided by the total
points possible for that convention.
B. Rotterdam Convention:
1. Designation of the Designated National Authority and Official contact point (1 point);
2. Submission of the import responses during the reporting period (0,2 point per import
response).
3. The CS is then calculated as the total number of points for the country divided by the total
points possible for that convention.
C. Stockholm Convention:
1. Designation of the Stockholm Convention official contact point and national focal point (1
points);
2. Submission of the national implementation plan (1 points);
3. Submission of the revised national implementation plan(s) addressing the amendments
adopted by the Conference of the Parties within the reporting period (1 point per revised and
updated plan).
4. The CS is then calculated as the total number of points for the country divided by the total
points possible for that convention.
D. Montreal Protocol:
1. Compliance with reporting requirements for production and consumption of ozone-depleting
substances under the Montreal Protocol (15 points);
2. Submission of information on Licensing systems under (Article 4B of) the Montreal Protocol (5
points).

3. The CS is then calculated as the total number of points for the country divided by the total
points possible for that convention.
E. Minamata Convention:
1. Designation of a national focal point (5 points);
2. Submission of national report (15 points).
3. The CS is then calculated as the total number of points for the country divided by the total
points possible for that convention.
Once the CS is ascertained, the formula below is used to calculate the transmission rate for
countries using scores for each of the conventions:

Where (for example) ACS is calculated as a score for the Basel Convention for 5-year periods as:

PYi is the points received in year i and AP is the total number of points available for
convention A.
Comments and limitations:
The five conventions have different reporting schedules. As a result, reporting to this indicator is
scheduled for every 5 years. This allows for capturing of compliance information of all the
Conventions.
The timing for submission of reporting for the Minamata Convention has not yet been agreed on.
Therefore, it is not clear whether any reporting will be required prior to 2020, nor it is clear how
many times reporting would be required prior to 2030.
Proxy, alternative and additional indicators: N/A

Data Disaggregation
Data can be disaggregated by the convention type.
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Country examples
N/A

International Organization(s) for Global Monitoring
This document was prepared based on inputs from United Nations Environment Programme
(UNEP).
For focal point information for this indicator, please
visit https://unstats.un.org/sdgs/dataContacts/

Goal 6: Ensure availability and sustainable management
of water and sanitation for all
Goal 6
Target number: 6.3
Indicator Number and Name: 6.3.1 Proportion of wastewater safely treated
Agency: WHO and UNHABITAT
Has work for the development of this indicator begun?

Yes

Who are the entities, including national and international experts, directly involved and
consulted in developing the methodology/and or data collection tools?
The methodology development is being led by: WHO & UN-Habitat. Task teams, comprising national
and international experts were established for wastewater (domestic, commercial and industrial and
hazardous sources) were consulted extensively during 2014-2015, as part of the GEMI initiative.
Statistical experts were included in the teams. UNSD colleagues, both from the environment division,
as well as the SEEA secretariat were also consulted extensively to have full statistical compliance,
and compliance with international standards of environment statistics, specifically International
Recommendations for Water Statistics (IWRS), particularly for wastewater treatment definitions.
Additionally, extensive consultation with national and international experts were done, including
experts from the academia.
The methods developed by the task teams described above, were presented at a Member States
consultation meeting in January 2015, which was attended by 15 Member States, 20 representatives of
UN-Water, members and 85 representatives of UN-Water partners and other civil society
organizations. Report from this meeting could be found here:
http://www.unwater.org/fileadmin/user_upload/unwater_new/docs/Topics/SDG/GEMI_Report_First_
Stakeholders_Consultation_Post-2015_Monitoring_FINAL2015-04-27.pdf.
Following this meeting, the methodology refined with a task team comprised of sector and survey
experts a from several Member States and academia and then field tested in 6 countries (Peru,
Uganda, Jordan, Netherlands, Senegal and the Philippines), across various socio-economic and
geographic settings around the world, both in developing and developed countries. National experts
from many countries were also consulted, and methods adjusted accordingly.
The methodology was shared for external review through UN Water members and partners covering a
wide group of stakeholders and experts. Comments were received from key donors SDC, BMZ, JICA,
DGIS) from their extensive experiences in installing and managing wastewater systems around the
world.
What is the involvement of or how do you plan to involve National Statistical Systems in the
development of the methodology?
The proposed methodology is aligned with the IWRS and SEEA, approved by UN Statistical
Commission. The household part of the methodology is also aligned with international standards of
national statistical data collection through national statistical offices, as implemented by large
international household surveys, such as DHS, MICS, LSMS etc. New data collection needed for this
SDG indicator is also being tested in national surveys, in close consultation with national statistical
offices around the world.
On the side lines of the 47th Statistical Commission, a consultation took place with African Chief
Statisticians, convened by the Committee of Directors General of African Statistical Offices. This
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meeting agreed to embed data collection tools and methods in national statistical systems in Africa.
Similar efforts are underway through statistical bodies of Regional Commissions.
Please briefly describe the process of developing the methodology for the indicator
As described earlier, the custodian agencies convened expert task teams in 2014 to develop the
methodologies. Following further consultation with experts from Member States, and international
experts, the method has been tested extensively in 6 countries of the world, and are continuously
being tested and implemented in various countries involving national statistical systems.
Please indicate new international standards that will need to be proposed and approved by an
intergovernmental process (such as UNSC) for this methodology.
There are already existing international standards. For example IRWS definition for all environmental
flows and in particular for losses and levels of treatment. In addition, The International Standards for
Industrial Classification (ISIC Rev 4) provides a convenient means to classify wastewater from all
economic activities, including for hazardous wastewater.
When do you expect the methodological work on this indicator to be completed?
Based on the currently established methodology, and data collected through 2017, a baseline estimate
will be available by the end of 2017.. Simultaneously, as this method is being tested in other data
collection mechanisms, also described earlier, refinements of methodologies are expected over the
period of SDG. Custodian agencies will keep the IAEG informed of the developments. National
statistical systems will be closely consulted and involved in this development process.
Potential use of geospatial data on the current method is also being tested in several countries, and
being reviewed by the geospatial subgroup of IAEG, to which WHO is a Member.
Are data and metadata already being collected from the National Statistical System for one or
more components of this indicator?
Yes
If yes, please describe:
Data collection is ongoing for the 2017 SDG baseline report through several channels:
•

•

•
•
•

Data collected from various regional bodies, as agreed by the Member States. Such as, 37
Member States of the WHO Western Pacific Regional, agreed to report to WHO Regional Office,
data on this, along with other indicators WHO is (co)custodian of. WHO is collaborating closely
with other co-custodians, such as UNHABITAT for 6.3.1.
WHO/UNICEF Joint Monitoring Programme (JMP) compiling data on households connected to
different wastewater service types (sewers, septic tanks, pits latrines) derived from household
surveys published by National Statistical Authorities.
Nationally verified Utility and Regulator data, (some is available with The World Bank
International Benchmarking Network (IBNET),
UNSD/UNEP Questionnaire on Environment Statistics from non OECD/Eurostat countries,
biennial OECD/Eurostat Questionnaires for OECD countries.
Some other resources such as Water Environment Partnership in Asia database or FAO
AQUASTAT, to name a few, combining multiple verified data sources including utility data have
been used.
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of water and sanitation for all
How do you plan to collect the data?
See immediately above
If the indicator involves multiple components from different data sources, please describe how
each individual component of the indicator will be collected here.
Obtain data directly from country database/website
Joint survey/compilation with national agency and international entity
With what frequency is data expected to be collected?
Yearly
Is there a process of data validation by countries in place or planned for this indicator?
Yes
If yes, please briefly describe:
As World Health Assembly resolution requires that WHO to consult with Member States all data to
be published by WHO, similar to the established process of WHO/UNICEF Joint Monitoring
Programme (JMP), a similar country consultation will be followed once the estimates are ready.
This consultation process often entails detailed discussions between National Line Ministries in
countries and NSOs to reconcile national data. WHO and UNHABITAT aim to support this
reconciliation process in order to maximize comparability across countries and over time, a hallmark
of global monitoring.
If you have any additional comments that you believe would be helpful to IAEG-SDG members
in analysing the work plan and methodological development of the indicator, please provide
them here:
This indicator is complex in respect of the disaggregation of wastewater from different sources. It is
however very important to do so, as national governments will need disaggregated information in
order that they may apportion responsibility for pollution and make the indicator “actionable” The
indicator lends itself to a progressive monitoring, as the indicators can be monitored through different
parameters depending on local resource constraints.
Finally, as indicated above, the method for this indicator has gone through extensive and rigorous
development and repeated expert consultation processes both at the national, and international levels.
Custodian agencies believe that this indicator is ready for global SDG reporting with a baseline
estimate planned for 2017. Therefore, the custodian agencies sincerely hope that this indicator could
be elevated to a higher Tier in the near future, while methodological developments continue over the
coming year.
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Goal 6: Ensure availability and sustainable management
of water and sanitation for all
Target number: 6.3
Indicator Number and Name: 6.3.2 Proportion of bodies of water with good ambient water quality
Agency: United Nations Environment Programme (UNEP)
Has work for the development of this indicator begun?

Yes

Who are the entities, including national and international experts, directly involved and
consulted in developing the methodology/and or data collection tools?
Experts from the GEMS/Water Global Programme Coordination Unit, Capacity Development Centre
(University College Cork, Ireland) and Data Centre (Federal Institute of Hydrology, Koblenz,
Germany) as well as the UNEP-DHI Centre and WHO Task Team are directly involved in the
methodology development. Additionally, national experts from six GEMI proof-of-concept countries
(Senegal, Jordan, Uganda, Peru, Netherlands and – foreseen - Bangladesh) are or will be consulted in
testing and revising the methodology.
What is the involvement of or how do you plan to involve National Statistical Systems in the
development of the methodology?
Representatives of the NSS are part of the national monitoring teams of the GEMI proof-of-concept
testing and refining the methodology according to national capacities and organizational structures.
Please briefly describe the process of developing the methodology for the indicator
The methodology is based on a global water quality indicator previously developed by GEMS/Water
that has been adapted to the concept of a monitoring ladder approach. This is meant to allow countries
to monitor and report according to their respective capacities and step-wise improve monitoring and
indicator reporting coverage as capacities evolve. The methodology is tested and refined through
consultation with the GEMI proof-of-concept countries in 2016.
Please indicate new international standards that will need to be proposed and approved by an
intergovernmental process (such as UNSC) for this methodology.
When do you expect the methodological work on this indicator to be completed?
End of 2016
Are data and metadata already being collected from the National Statistical System for one or
more components of this indicator?
No
If yes, please describe:
N/A
How do you plan to collect the data?
o

x Send questionnaire(s) to country
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o

x Obtain data directly from country database/website

o

x Joint survey/compilation with national agency and international entity

o

x Satellite images, remote sensing

o

x Other: the main data source are nationally collected in situ water quality
monitoring data which will be supplemented over time by remote sensing information
where available and appropriate

If the indicator involves multiple components from different data sources, please describe how
each individual component of the indicator will be collected here.

With what frequency is data expected to be collected?
On a yearly basis
Is there a process of data validation by countries in place or planned for this indicator?
Yes
If yes, please briefly describe:
Water quality data that institutions and line ministries provide to the NSS are expected to have
undergone a national data validation process; data being made available to the UNEP Global
Environment Monitoring System (GEMS/Water) Programme will undergo a QA/QC check by the
Data Centre at the Federal Institute of Hydrology.

Please note:
Under the UN-Water umbrella, a joint and collaborative monitoring effort under the GEMI project
(Monitoring Water and Sanitation in the 2030 Sustainable Development Agenda) has been established
which involves relevant UN entities and aims to ensure coherence in implementation of global
monitoring and reporting for SDG 6 (namely targets 6.3 to 6.6) including “ambient water quality”
indicator 6.3.2.
Through the GEMI project an initial roll-out of the indicator is currently taking place in 6 Proof of
Concept countries.
Indicator 6.3.2 is conceptually clear, has an established methodology, builds on international
standards and many countries are collecting the required information albeit not always on a regular
basis. Therefore UNEP and UN-Water consider the indicator to be in the position to either be in or to
move up to the Tier 2 category.
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Goal 12: Ensure sustainable consumption and production
patterns
Target number: 12.4
Indicator Number and Name: 12.4.2 Hazardous waste generated per capita and proportion of
hazardous waste treated, by type of treatment
Agency: UNEP, UNSD
Has work for the development of this indicator begun?
Yes
Who are the entities, including national and international experts, directly involved and
consulted in developing the methodology/and or data collection tools?
UNSD - Environment Statistics Section
United Nations Environment Programme (UNEP) and the Secretariat of the Basel, Rotterdam and
Stockholm Conventions (BRS Secretariat)
OECD
Eurostat
UNSD consults with the BRS Secretariat, OECD, and Eurostat on the concepts and definitions, as well as
on the structure and content of the respective questionnaires to promote harmonization of data at the
international level. [see section 6.2.6
; data/metadata below]

What is the involvement of or how do you plan to involve National Statistical Systems in the
development of the methodology?
The methodology has already been developed for the related statistics contained in the UNSD/UNEP
Questionnaire, but further refinements are needed.
Under the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal, Parties are required to submit annual national reports, which include questions about the
generation of hazardous and other wastes, as well as imports and exports of hazardous and other wastes
destined for reuse, recycling or recovery operations or final disposal.

Please briefly describe the process of developing the methodology for the indicator
The underlying statistics for this indicator are already collected at the international level by UNSD, BRS
Secretariat, OECD and Eurostat (see section 6.2.6), however the concepts and definitions behind these
statistics are not all described by internationally agreed methodologies and are not fully harmonized among
these entities.
Conceptual and methodological problems of statistics on solid waste have been identified for a long time.
International organisations (such as UNSD, OECD, Eurostat, BRS Secretariat, and UNECE) have been
aware of these issues and have been discussing them, but due to the complexity of the subject it is common
knowledge that more work needs to be done. UNSD and the BRS Secretariat plan to continue these
discussions with the partner organizations to promote further understanding and harmonization.

Please indicate new international standards that will need to be proposed and approved by an
intergovernmental process (such as UNSC) for this methodology.
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When do you expect the methodological work on this indicator to be completed?
By end of 2017

Are data and metadata already being collected from the National Statistical System for one or
more components of this indicator?
Yes
If yes, please describe:
UNSD Environment Statistics Section collects data from official national sources for water and waste
statistics through its biennial UNSD/UNEP Questionnaire on Environment Statistics from non
OECD/Eurostat countries. Data for OECD and Eurostat countries are collected through the biennial
OECD/Eurostat Questionnaire that is consistent with the UNSD/UNEP Questionnaire, so data are
comparable. The terms and definitions used in both the UNSD/UNEP Questionnaire and the
OECD/Eurostat Questionnaire are mostly identical with those used by other sources, and where not,
bridges or correspondence are developed where possible. For the number of responses to the UNSD/UNEP
Questionnaire reference should be made to Part I of the Background Document to the Report of the
Secretary-General on Environment Statistics (E/CN.3/2016/27) (http://unstats.un.org/unsd/statcom/47thsession/documents/BG-2016-27-EnvironmentStats-E.pdf)
The statistics collected by UNSD through the UNSD/UNEP Questionnaire that can be used to produce this
indicator are presented below. The number of responses to the UNSD/UNEP Questionnaire for the year
2012 is in brackets for UNSD.
OECD/Eurostat also collects these statistics which are harmonized conceptually with those collected by
UNSD therefore promoting internationally comparable data.
Countries that are Parties to the Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal submit though the BRS Secretariat, an annual report on activities
undertaken to meet certain obligations under the Convention. Data of relevance for developing the
methodology for this indicator is:
• Amount of hazardous wastes generated
• Amount of hazardous wastes imported and exported for the purpose of environmentally
sound disposal and the disposal method use.
The UNSD/UNEP Questionnaire uses the definition of hazardous waste provided in the Basel Convention.
Furthermore, Parties have specific obligations to transmit notifications of national definitions of
“hazardous wastes” that are additional to the wastes listed in the Annexes of the Convention, thereby
expanding the scope of the Convention. The definitions of hazardous and other wastes therefore may differ
from one country to another.
The data collected by the BRS Secretarial is not fully aligned statistically with those collected by UNSD.
At the national level, the data is typically collected through the ministry of environment or other ministry
in charge of waste management and not by the national statistical office.
The Basel Convention does not provide a definition of the term “treatment” but provides, in Annex IV to
the Convention, a list of operations for the disposal and recovery of hazardous wastes.
Data on the generation of hazardous waste has been collected by the BRS Secretariat, however, the revised
reporting format to be used as of 2016 provides that submission of data on waste generation is optional,
which may reduce the number of submissions for this question.
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UNSD/UNEP Questionnaire Table R2
Below you can find the statistics collected by UNSD that can be used to produce this indicator, some of
which are available on the UNSD website: http://unstats.un.org/unsd/environment/qindicators.htm. The
number of responses for the year 2012 is in brackets for UNSD and OECD/Eurostat. Eurostat make them
available on its website.
Related questionnaire statistics
• R2.2 Hazardous waste generated (23 to UNSD + 33 to OECD/Eurostat)
• R2.5 Hazardous waste treated or disposed of during the year (19 to UNSD + ??? to
OECD/Eurostat) (R2.2 + Imports – Exports)
• R2.6-10 Amounts going to the different types of treatment:
o Recycling (19 to UNSD + 31 to OECD/Eurostat)
o Incineration (18 to UNSD + 31 to OECD/Eurostat)
o Incineration with energy recovery (8 to UNSD + 31 to OECD/Eurostat)
o Landfilling (18 to UNSD + 31 to OECD/Eurostat)
o Other (12 to UNSD + ??? to OECD/Eurostat)
This SDG indicator is actually comprised of many different indicators.
For the first indicator, hazardous waste generated per capita, UNSD would need to obtain population data
from another database.
!".!
Hazardous waste generated per capita =
!"#$%&'(")

For the second indicator, proportion of hazardous waste treated, by type of treatment, UNSD collects all
statistics needed.
The indicator 12.4.2 also uses the terms “waste treated” and “type of treatment”, which are not defined in
the Basel Convention. Parties to the Basel Convention submit data on transboundary movements of
hazardous and other wastes for the purpose of disposal operations, listed in Annex IV, through their
national reports. Clarification would therefore be required as to how the Parties to the Convention
understand these terms and the kind of information should be collected with respect to this indicator.
Following this clarification, it is suggested that through the collaborative efforts between UNSD and the
BRS Secretariat, terminology of “treatment” will be aligned to the Basel Convention.
As disposal (landfilling) is not considered a treatment, and incineration with energy recovery is a subset of
incineration, UNSD would propose to have the following two indicators.
Hazardous waste recycled =

!".!
!".!

Hazardous waste incinerated =

!".!
!".!

Because it can be difficult to be treated, hazardous waste is sometimes exported to another country to be
treated. Therefore it is important to take that into account to calculate the proportion that is treated in the
country. Of course this is not a perfect indicator, as exporting hazardous waste to have it landfilled in
another country would increase the proportion of hazardous waste treated in the country where it was
generated. Data on export of Hazardous Waste can be provided by the BRS Secretariat.
BRS Secretariat collects information on amounts of hazardous waste exported for disposal. This data could
be factored into the methodology to obtain a balanced indication of proportion of hazardous treated.

How do you plan to collect the data?
Send questionnaire(s) to country
Other: OECD, EUROSTAT, BRS
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If the indicator involves multiple components from different data sources, please describe how
each individual component of the indicator will be collected here.
With what frequency is data expected to be collected?
Data are already being collected every two years. [see section 6.2.6; data/metadata above]
Data is collected annually under the Basel Convention.

Is there a process of data validation by countries in place or planned for this indicator?
Yes
If yes, please briefly describe:
To promote data quality assurance UNSD carries out extensive data validation procedures that include
built-in automated procedures, manual checks and cross-references to national sources of data.
Communication is carried out with countries for clarification and validation of data. UNSD does not make
any estimation or imputation for missing values so the number of data points provided are actual country
data. Only data that are considered accurate or those confirmed by countries during the validation process
are included in UNSD’s environment statistics database and disseminated on UNSD’s website.

If you have any additional comments that you believe would be helpful to IAEG-SDG members in
analysing the work plan and methodological development of the indicator, please provide them here:
Data for the underlying statistics for this indicator are already collected from the countries (NSO and
Ministry of Environment). Moreover, there is no intention to increase the frequency of the UNSD/UNEP
Questionnaire due to lack of resources and data, and the fact that the Questionnaire is aligned to that of
OECD/Eurostat, which is also conducted every two years.
Data under the national reporting to the Basel Convention is collected on the annual basis. Given that from
2016 the submission of data on hazardous waste generation became optional, guidance on this issue as well
as guidance on the interpretation of the terminology used in the indicator 12.4.2 to be aligned with the
Basel Convention, will be sought from the Conference of the Parties to the Basel Convention which will
take place in April 2017.
The collaborative efforts among UNSD, BRS Secretariat and other partners could focus on :
- Harmonization of terminology and encouraging cooperation at the national level between
national statistical offices that submit data to the UNSD/UNEP questionnaire and the
Ministries of Environment which submit data as part of the national reports under the Basel
Convention to the BRS Secretariat.
- Both data sets should be viewed as complementary (e. g. in terms of number of countries
reporting) and can be used for quality check.
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Goal 14
Target number: 14.1
Indicator Number and Name: 14.1.1 Index of coastal eutrophication and floating plastic debris
density
Agency: UNEP in cooperation with IOC-UNESCO
Has work for the development of this indicator begun?
Yes
Who are the entities, including national and international experts, directly involved and
consulted in developing the methodology/and or data collection tools?
1) Index of Coastal Eutrophication (ICEP):
a. IOC-UNESCO (contact: Henrik Enevoldsen, Acting Head, IOC Ocean Science
Section and Head, IOC Science and Communication Centre on Harmful Algae,
h.enevoldsen@unesco.org)
b. Sybil P. Seitzinger, Study Lead, International Geosphere-Biosphere Program (IGBP),
Stockholm, Sweden, sybil.seitzinger@igbp.kva.se
c. Emilio Mayorga, Study Collaborator and Data Point of Contact, University of
Washington (UW), Seattle, USA, mayorga@apl.washington.edu
d. GESAMP-UN Joint Group of Experts on the Scientific Aspects of Marine
Environmental Protection
e. UNEP-DEPI (contact: Christopher Cox, Christopher.cox@unep.org)
f. UNEP-DEWA (contact: Jillian Campbell, jillian.campbell@unep.org)
2) Floating Plastic debris Density:
a. IOC-UNESCO (contact: Julian Barbiere, J.barbiere@unesco.org, Kirsten Isensee,
k.isensee@unesco.org)
b. UNEP-DEPI (contact: Heidi Savelli, Programme Officer, Marine Litter
Heidi.savelli@unep.org)
c. Regional Seas Conventions and Action Plans (contact person: Kanako Hasegawa,
kanako.hasegawa@unep.org)
What is the involvement of or how do you plan to involve National Statistical Systems in the
development of the methodology?
1) Index of Coastal Eutrophication (ICEP): testing phase of the agreed draft methodologies in
pilot countries in 2017 (for Chlorophyll-a concentration as an indicator of phytoplankton
biomass) and data collection from countries in 2018-2020 (for Chlorophyll-a concentration as
an indicator of phytoplankton biomass) and from 2021 onwards (for ICEP).
2) Floating Plastic debris Density: testing phase of the agreed methodologies in pilot countries in
2017 (for beach litter) and data collection from countries in 2018-2020 (for beach litter) and
from 2021 onwards (for Floating Plastic debris Density). UNEP Live may provide a platform
for country involvement with regard to data.
Please briefly describe the process of developing the methodology for the indicator
1) Index of Coastal Eutrophication (ICEP): inputs of nutrients (nitrogen, phosphorus and silica,
in different forms) from rivers, and corresponding nutrient-ratio sub-indicator. There is broad
consensus that this indicator will not be operational for several years. At the Mexico Meeting,
a provisional sub-indicator has been proposed to replace ICEP: Chlorophyll-a concentration
as an indicator of phytoplankton biomass. This is a core indicator of the Regional Seas
Conventions and Action Plans and is collected by national monitoring mechanisms for
Regional Seas Conventions Programmes (RSCP). However, different Regional Seas have
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different methodologies. It is widely monitored by HELCOM, OSPARCOM, MAP and
NOWPAP. In-situ sampling and remote sensing methodologies are already in place. The
methodology will develop from the Global NEWS 2 model output for river nutrient exports
(loadings) to the coast (Beusen et al, 2009; Mayorga et al, 2010; Seitzinger et al, 2010), and
the application of the nutrient-ratio (ICEP) indicator of coastal eutrophication potential using
these nutrient loadings (defined in Garnier et al, 2010; applied for the TWAP LME project
using the Global NEWS 2 data). The GEF-GNC Project has developed a nutrient
management toolbox that incorporates the Global NEWS modelling for basin-scale
assessments of nutrient loading to the receiving environment. Building on the baseline
information contained in the TWAP assessment and other marine pollution assessment, a
technical expert meeting bringing together relevant institutional partners will be organized at
the end of 2016/beginning of 2017 with aim of finalizing the indicator methodology and
protocols for collecting data at national scale. The alternative sub-indicator will be used in the
short-term, and the methodology for ICEP will be developed and made ready by 2020.
2) Floating Plastic debris Density: the second sub-indicator refers to modelled macro and micro
plastics distribution in the ocean. Relative quantities of floating micro (<4.75mm) and macro(>4.75mm) plastics in large marine ecosystems are measured based on a model of surface
water circulation and the use of proxy inputs (shipping density, coastal population density,
area of impermeable catchment i.e. urban areas with rapid run-off). The Regional Seas
Conventions and Action Plans have agreed on beach litter as their indicator for marine litter,
and this is the alternative proposal that has been submitted to the IAEG-SDGs at its 3rd
Meeting. Some of the Regional Seas have included floating plastics in their monitoring
programme (OSPAR, MAP). Monitoring guidelines on beach litter and floating plastics were
also developed by UNEP and IOC-UNESCO and published in 2009. The consultative process
may include webinars, sessions during relevant meetings including the 43rd GESAMP
Meeting (Nairobi, November 2016), the Global Regional Seas Meeting, Third Global LandOceans Connections Conference, SDG 14 Conference (Fiji, June 2017) and other large-scale
marine litter meetings scheduled for 2017, which will bring together experts to agree on
furthering the work on indicators within the framework of the Global Partnership on Marine
Litter (GPML). In addition, building on the baseline information contained in the TWAP
assessment and other marine pollution assessments, a technical expert meeting bringing
together relevant institutional partners will be organized at the end of 2016/beginning of 2017
with aim of furthering the indicator methodology and protocols for collecting data at national
scale. An ongoing discussion is led by the University of Hawaii and NASA involving e.g.
UNEP on remote sensing technologies that could be relevant for marine litter. The
methodology on beach litter will be ready by 2017, and the final indicator on Floating Plastics
debris Density will be made ready by 2020.
Please indicate new international standards that will need to be proposed and approved by an
intergovernmental process (such as UNSC) for this methodology.
Standards for accuracy of parameters to measure plastics and other types of litter, for the minimum
parameters to measured, temporal and spatial coverage.
When do you expect the methodological work on this indicator to be completed?
1) ICEP: by end 2017 for alternative sub-indicator Chlorophyll-a and by end 2020 for ICEP.
2) Floating Plastic debris Density: by end 2017 for alternative sub-indicator on beach litter and
by end 2020 for Floating Plastic debris Density.
Are data and metadata already being collected from the National Statistical System for one or
more components of this indicator?
No
If yes, please describe:
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How do you plan to collect the data?
• Send questionnaires to countries
• Obtain data directly from country database/website
• Joint survey/compilation with national agency and international entity
• Satellite images, remote sensing (marine litter: once progress has been made in the above
mentioned initiative, we envisage that some data may be available via remote sensing).
If the indicator involves multiple components from different data sources, please describe how
each individual component of the indicator will be collected here.
1) ICEP: data on Anthropogenic Non-Point nutrients sources from agriculture can be generated
from global FAO databases and national databases; Point sources from sewage discharges
will be derived from national sources. Hydrology and physical factors will be derived from
the Global NEWS model datasets. Smaller-scale watershed data will need to be derived from
national sources.
With what frequency is data expected to be collected?
1) ICEP: to be determined (data collection for alternative sub-indicator on Chlorophyll-a will
start in 2018; data collection for ICEP will start in 2021).
2) Floating Plastic debris Density: Once developed, biannually (data collection for alternative
sub-indicator on beach litter will start in 2018; data collection for Floating Plastic debris
Density will start in 2021).
Is there a process of data validation by countries in place or planned for this indicator?
Yes - planned
If yes, please briefly describe:
1) ICEP: to be determined (a strategy for data collection for alternative sub-indicator
Chlorophyll-a concentration will be ready by early 2018; a strategy for data collection for
ICEP will be ready by early 2021).
Floating Plastic debris Density: to be determined (a strategy for data collection for alternative subindicator on beach litter will be available by early 2018; a strategy for data collection for Floating
Plastic debris Density will be ready by early 2021).
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Target number: 14.3
Indicator Number and Name: 14.3.1 Average marine acidity (pH) measured at agreed suite of
representative sampling stations
Agency: IOC-UNESCO in cooperation with UNEP
Has work for the development of this indicator begun?
Yes
Who are the entities, including national and international experts, directly involved and
consulted in developing the methodology/and or data collection tools?
• IOC-UNESCO: contact person Julian Barbiere (J.barbiere@unesco.org) and Kirsten Isensee
(k.isensee@unesco.org).
• IOC-UNESCO is hosting the secretariat of the Global Ocean Acidification Observing
Network (GOOS) and is one of the parent organizations of the Global Ocean Acidification
Observing Network (GOA-ON). GOOS and GOA-ON are closely linked and during the past
4 years a set of chemical and physical parameters was identified to obtain information on the
increasing acidity (decreasing pH) of the oceans. The Executive Council of GOA-ON, an
international group of experts and intergovernmental/international organizations, meets at
least once a year to further develop and define the parameters and to improve guidelines to
measure the impact of ocean acidification on marine life.
What is the involvement of or how do you plan to involve National Statistical Systems in the
development of the methodology?
Testing phase of the agreed draft methodologies in pilot countries in 2017 (potentially with the
Regional Seas).
Please briefly describe the process of developing the methodology for the indicator
Global consultations reflecting the current human and technical capacity with regard to ocean
acidification were conducted during the past three GOA-ON workshops. The chemical and physical
theoretical basis is provided by peer-reviewed literature e.g. Dickson (2007) and in the GOA-ON
Requirements Plan (available at www.GOA-ON.org). The set of parameters to measure and observe
ocean acidification at the global level is defined by GOA-ON and GOOS. The interactive map and
related metadata give some indication where and what is measured globally. (http://www.goaon.org/GOA-ON_Activities.html). The meeting of the working group (covering 45 Countries) on
ocean acidification in October will focus on how to measure the impact of ocean acidification.
Discussions between the major partners leading and cooperating for this indicator as well as scientists
will define the final time frame and give instructions on the parameters needed to be measured,
including frequency and accuracy, at the global and regional level. Capacity development and
technical transfer workshops are envisaged for 2017-2019. The short-term chemical indicator (pH)
will be complemented by the indicator for the measurement of the impact of ocean acidification (on
coral reefs, phytoplankton, etc.) by 2020. The next steps of the methodology will be worked with the
statistical unit in UNEP (DA project contribution).
- First draft of methodologies: background paper (oceanographic data collection and analysis
(IOC-UNESCO)/existing statistical methods to measure the indicator (UNEP), potential
methods to measure the indicator, recommendations) by September 2016
- Review of the background paper at the OAICC conference in October 2016
- Technical meeting with experts in late 2016
- Finalization of draft methodologies by December 2016
- Testing phase of agreed methodologies in pilot countries in 2017 (potentially with Regional
Seas)
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-

Finalization of methodologies by end 2020.

Please indicate new international standards that will need to be proposed and approved by an
intergovernmental process (such as UNSC) for this methodology.
Standards - for accuracy of parameters to measure ocean acidification, for the minimum parameters to
measured, temporal and spatial coverage.
When do you expect the methodological work on this indicator to be completed?
By end 2020.
Are data and metadata already being collected from the National Statistical System for one or
more components of this indicator?
No
If yes, please describe:
How do you plan to collect the data?
• Obtain data directly from country database/website
• Joint survey/compilation with national agency and international entity
If the indicator involves multiple components from different data sources, please describe how
each individual component of the indicator will be collected here.
Inputs will be required from other maritime sectors, e.g. fisheries (FAO), transport (IMO), national
planning agencies.
With what frequency is data expected to be collected?
Biannually
Is there a process of data validation by countries in place or planned for this indicator?
Yes
If yes, please briefly describe:
This process needs further development, e.g. during the technical meeting to take place autumn 2016.
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Indicator description
This version of the RLI shows trends in the status of all mammals, birds and amphibians worldwide driven only by the negative impacts of pollution or the positive
impacts of measures to control pollution.
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Figure. Red List Index (impacts of pollution) from 1986 to 2016. Dashed lines show the upper and lower con dence interval.
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The Red List Index (RLI) shows changes in the aggregate extinction risk of sets of species over time. It is an index of rate at which species move through categories on the
IUCN Red List towards or away from extinction. It is calculated from the number of species in each Red List category (ranging from Least Concern to Extinct), and the
number changing categories between assessments as a result of genuine improvement or deterioration in status (category changes owing to improved knowledge or
revised taxonomy are excluded).
This version of the RLI shows trends in the status of all mammals, birds and amphibians worldwide driven only by the negative impacts of pollution or the positive
impacts of measures to control or manage pollution. It is based on data from the IUCN Red List, speci cally the number of species in each Red List category of extinction
risk, and the number moving categories between assessments owing to genuine improvement or deterioration in status driven by impacts of sheries. All other changes
are excluded, whether from improved knowledge, or genuine impacts of other threats or their control.
The indicator is developed by IUCN and BirdLife International.
Underlying data come from the IUCN Red List, which is developed by IUCN and the Red List Partnership (Arizona State University, BirdLife International, Botanic Gardens
Conservation International, Conservation International, NatureServe, Royal Botanic Gardens Kew, Sapienza University of Rome, Texas A&M University, and The Zoological
Society of London).
Sampled Red List assessments for plants, which will in due course feed into the RLI, are coordinated by Royal Botanic Gardens Kew.
Individual logos shown are those for Red List Partners who are also BIP partners.

Data and methodology
Coverage: Global time series (1980 onwards, varying by taxonomic group. Aggregate index from 1993).
Regional/ National time series (time periods variable).
Global baseline (Multiple taxonomic groups have been comprehensively assessed).
Regional/National baseline (National RLIs based on assessments of extinction risk are available for a number of taxa and countries –see
http://www.iucnredlist.org/about/publication/red-list-index, while many other countries have completed national red lists but not yet repeated these to produce an
RLI: see www.nationalredlist.org. National RLIs for all countries, disaggregated from the global RLI and weighted by the proportion of each species’ distribution occurring
within the country, are available in the Country Pro les at https://www.ibat-alliance.org/ibat-conservation).
Scale: Aggregated from species level data which may be collected nationally, regionally and/or globally.
Time series available: 1980 –2016.
Next planned update: Updates are released annually.
Possible disaggregations: By region, country.
Methodology: The RLI (impacts of pollution) is based on data from the IUCN Red List, speci cally the number of species in each Red List category of extinction risk, and
the number moving categories between assessments owing to genuine improvement or deterioration in status driven by impacts pollution or its control. All other
changes are excluded, whether from improved knowledge, or genuine impacts of other threats or their control.

National use of indicator
Producing this indicator nationally: National Red List Indices (RLIs) can be calculated either by:
(1) Repeatedly assessing extinction risk at the national scale: examples of this approach have been published for an increasing number of countries and taxa.
(2) Disaggregating the global RLI: national RLIs are produced for all countries and updated each year for the UN SDGs.
These two approaches are described below.
More information about producing national RLIs can be found in Bubb et al. (2009), IUCN Red List Index – Guidance for National and Regional Use available here.
Use at the national level & examples of national use:
(1) RLIs based on repeatedly assessing extinction risk at the national scale.
National indices based on national assessments of extinction risk are available for an increasing number of taxa and countries. Many other countries have completed
national red lists but not yet repeated these to produce an RLI. There are at least 515 national Red Lists for various taxonomic groups, covering at least 122 countries, of
which Red Lists for 43 countries are available online at http://www.nationalredlist.org. Not all of these use the Guidelines for application of the IUCN Red List Categories
and Criteria at regional and national scales, so results may not be comparable between countries.
Such national RLIs may be more sensitive than globally downscaled RLIs. However, they come with the disadvantage that their trends may be driven by changes in status
of species with a trivial proportion of their global population within a given country (Rodrigues et al., 2014). This is because national RLIs do not take into account the fact
that di erent countries have di erent levels of global responsibility towards the conservation of the species they harbour.
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For example, the return of the Osprey (Pandion haliaetus) to Denmark as a breeding species contributed to this country’s improving national RLI, but was inconsequential
to the global RLI, because Denmark holds a tiny fraction of this widespread species’ population. In contrast, an improvement in the conservation status of Albert’s
Lyrebird (Menura alberti) in Australia (from Vulnerable to Near Threatened) is globally signi cant, because this species is a national endemic. Thus, a country can have an
improving national index while making a negative contribution to the global RLI, if improvements concern mainly species that are marginally represented within the
country and deterioration in species for which the country is highly responsible (Rodrigues et al., 2014).
(2) RLIs based on disaggregating the global RLI.
To overcome the issue that national RLIs based on national red lists may be driven by changes in status of species with a trivial proportion of their global population
within a given country, national RLIs (disaggregated from the global RLI for all birds, mammals, amphibians, cycads and corals) weighted by the proportion of each
species’ global distribution within the country have been calculated for all countries worldwide, and this is one of the o cial adopted SDG indicators (UNSD 2016, 2017).
The methods for this approach are described at https://unstats.un.org/sdgs/metadata/ les/Metadata-15-05-01.pdf
The data for each country are available at https://unstats.un.org/sdgs/indicators/database/?indicator=15.5.1
The graphs for each country are available on the IBAT Country Pro les at https://www.ibat-alliance.org
Availability of global data for national use: National RLIs available at https://unstats.un.org/sdgs/indicators/database/?indicator=15.5.1 and https://www.ibatalliance.org/ibat-conservation/nbsap/display
Contact person for supporting national use: stuart.butchart@birdlife.org or Thomas.brooks@iucn.org
Red List Index (impacts of pollution): Subsets of the Red List Index can be used to track trends in the impacts of di erent drivers (utilisation, sheries, pollution, invasive
alien species etc), or for di erent subsets of species of particular policy relevance (e.g. species used for food or medicine, pollinating species, reef-building corals etc). In
principle, national versions of these indicators can be produced following the same approaches above.
For the Red List Index (impacts of pollution), national disaggregations of the global indicator haven’t been produced for all countries because many of these would have
too few species driving the trends to produce a reliable indicator. As the total number of species included in the global RLI increases, and therefore the number whose
status over time changes owing to the impacts of pollution grows, it would be possible to produce national disaggregations of the global RLI showing impacts of
pollution. The alternative approach, based on repeatedly assessing extinction risk at the national scale, can be applied in those countries that have assessed national
extinction risk at least twice using comparable methods (preferably following the guidelines for regional application of the IUCN Red List criteria). Including only those
category changes resulting from the impacts of pollution or its control/management would allow production of a national Red List Index showing impacts of pollution.

Further resources
Websites
IUCN Red List Index

BIP secretariat
The BIP secretariat is hosted by the UN Environment World Conservation Monitoring Centre in Cambridge, UK. Please do not hesitate
to contact our global helpdesk regarding the Biodiversity Indicators Partnership, global indicators or national support.

 Address
UN Environment World Conservation Monitoring Centre
219 Huntingdon Road
Cambridge
CB3 0DL
UK

 Email
info@bipindicators.net

 Telephone
+44 (0)1223 814664

 Twitter
@bipindicators

The Partnership is supported by

UN Environment, the European Commission and the Swiss Federal O

ce for the

Environment.
https://www.bipindicators.net/indicators/red-list-index/red-list-index-impacts-of-pollution
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Trends in Loss of Reactive Nitrogen to the Environment
Key indicator facts
Indicator type
Pressure

Last update
2016

Applicable for national use
Yes ( nd out more)

Coverage
Global

Indicator classi cation
Operational and included in the CBD's list of indicators

Availability
Data available on request:

Kevin Hicks: kevin.hicks@york.ac.uk (mailto:albert.bleeker@pbl.nl) or contact@initrogen.org (mailto:contact@initrogen.org).

Partners
International Nitrogen Initiative

View website >

Nitrogen Footprint

View website >

Contact point
Kevin Hicks: kevin.hicks@york.ac.uk (mailto:albert.bleeker@pbl.nl) or contact@initrogen.org (mailto:contact@initrogen.org).

Key resources
Websites
International Nitrogen Initiative
Nitrogen Footprint

Related Aichi Targets

Related SDGs

Other related MEAs and processes

Themes

Partners
https://www.bipindicators.net/indicators/trends-in-loss-of-reactive-nitrogen-to-the-environment
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Key indicator facts
Indicator type
Pressure

Last update
2016

Applicable for national use

Coverage

Yes ( nd out more)

Global

Indicator classi cation

Availability

Operational and included in the CBD's list of indicators

Data available on request:

Kevin Hicks: kevin.hicks@york.ac.uk (mailto:albert.bleeker@pbl.nl) or contact@initrogen.org (mailto:contact@initrogen.org).

Indicator description
Ine cient use of fertilizer and/or fossil fuels results in loss of reactive nitrogen to the environment. Eventually, the lost reactive nitrogen to the environment can end up
close to water sources or in remote areas located far from human activities, where it is often the dominant source of reactive nitrogen. Once introduced there, the
increased reactive nitrogen levels can severely impact associated biodiversity. Reactive nitrogen can also contribute to eutrophication of coastal ecosystems, acidi cation
of forests, soils, and freshwater streams and lakes.
* Reactive nitrogen is chemically and biologically active, and is formed via the conversion of non-reactive atmospheric nitrogen (N2) through arti cial fertilizer production
and/or fossil fuel burning.

Contact point
Kevin Hicks: kevin.hicks@york.ac.uk (mailto:albert.bleeker@pbl.nl) or contact@initrogen.org (mailto:contact@initrogen.org).

Graphs / Diagrams

Figure 1.

Current storyline
https://www.bipindicators.net/indicators/trends-in-loss-of-reactive-nitrogen-to-the-environment
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This indicator shows the reactive nitrogen loss for di erent regions of the world as a result of the production and consumption of food and the use of energy (e.g. for
electricity production, industry and transport), and is expressed as the reactive nitrogen loss per capita per year, without making a distinction between losses to air, soil
and water. This loss is a measure of potential reactive nitrogen pollution; the actual pollution depends on environmental factors and the extent to which the waste ows
at production and consumption of food and energy are being reused.
Reactive nitrogen is chemically and biologically active, and is formed via the conversion of non-reactive atmospheric nitrogen (N2) through arti cial fertilizer production
and/or fossil fuel burning. Ine cient use of fertilizer and/or fossil fuels results in loss of reactive nitrogen to the environment, which contributes to climate change, the
formation of high ozone concentrations in the lower atmosphere, eutrophication of coastal ecosystems, nitri cation of forests, soils, and freshwater streams and lakes,
and loss of biodiversity.
In 2008, the global production and consumption of food and energy resulted in an average reactive nitrogen loss of 29 kg of nitrogen per inhabitant per year. Of the total
loss, 5 kg was the result of energy use, 18 kg was from food production (agriculture), 1 kg due to food processing and 4 kg was released during food consumption.
The European reactive nitrogen loss per person is about 10 kg higher than the global loss and is almost half of that in North America, but twice as high as in Africa. The
energy component is relatively large in industrialized countries, while the contribution of food production and consumption is large in countries with an extensive
livestock sector and high levels of meat consumption.
This storyline is based on 2008 baseline data.

Data and methodology
Coverage: Regional/national baseline.
Scale: Global.
Time series available: 2008 – 2008.
Next planned update: 2017.
Possible disaggregations: National level.
Methodology: This indicator shows the reactive nitrogen loss for di erent countries/regions of the world as a result of the production and consumption of food and the
use of energy (e.g. for electricity production, industry and transport), and is expressed as a surrogate for reactive nitrogen “loss” per capita per year, without making a
distinction between losses to air, soil and water when estimating the losses. To compare losses for individual countries with each other and/or with regions/the world,
data are required that are comparable for these regions/countries. Although comparability increases, this will cause some restrictions with respect to the accuracy of the
results.
Starting point for the overall methodology are national data for the topics ‘food’ and ‘fossil fuel’.

Food
For the topic ‘food’ the global database of FAO is used, which is available via FAOSTAT. Important datasets are: ‘food balance’, fertilizer use’ and ‘trade’. Figure 3 gives a
general overview of the various parts that are included in the food section of the Tier 1 approach.

https://www.bipindicators.net/indicators/trends-in-loss-of-reactive-nitrogen-to-the-environment
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Figure 2. Overview of the food section of the indicator.
For the food section, calculations start from the ‘food balance’ and ‘fertilizer consumption’ datasets. These are used for calculating the loss of reactive nitrogen during the
agricultural production process in a country. With the fertilizer consumption per country as a basis, the total amount of nitrogen in agricultural products (based on that
fertilizer) is then subtracted. The di erence is the surplus of Nr as the potential of Nr loss to the environment.
However, fertilizer is not the only input into the system at a national scale. Also nitrogen deposition and biological nitrogen xation (BNF) can form substantial nitrogen
sources. These two topics are, however, not available via FAO and thus have to be taken from another data source. FAO, however, does provide information on di erent
crops, and BNF to some extent can be estimated by extrapolating from the yield of leguminous plants. Nitrogen deposition can only be derived from atmospheric
models. For the total production process the use of animal manure is also important. For the methodology described here, the assumption is that fertilizer is the starting
point of the process and animal manure is in fact only an ‘intermediate product’ and therefore not considered as a separate part in the calculations. The same is true for
the production of fodder (such as grazed grass), for which no robust statistical information exist.
The rst step towards an average potential of Nr emissions and loss during the production of agricultural products could be an expanded gross nitrogen balance and is
calculated as follows:
Fertilizer + imported feed/seed + BNF + deposition – production = loss (Nr surplus)
An important part of the overall calculation is the conversion of the amounts of nitrogen and Nr loss rate. This is done by using the available amount of product and
protein per product group and country in the FAO database. Based on these data, and the assumption of 0.16 g N/g protein, the conversion to nitrogen content of that Nr
pool can be made.
The second part of the food part is relatively easy, because the necessary numbers are available via the FAO food balance dataset. The parts that are needed for this are
‘waste’ and ‘processing’. These two items for crops and meat give the total amount of nitrogen by which the Nr pool is reduced on the way from production (on the farm
and in the food industry) to the consumer. The problem with these numbers, however, is that we don’t know to what extent these losses are really ‘lost’, or perhaps via a
detour enter the production system again (e.g. in the form of compost, animal feed, etc.).
The last part is the nitrogen lost during (and after) consumption. Here, a loss of 25% before consumption is assumed, where again there is a question about the fate of
this ‘loss’: is it really lost or e.g. recycled as compost. Depending on the sewage treatment system, part of the nitrogen entering the treatment will be converted back to
atmospheric N2, and is thus not harmful to the environment anymore. At the moment this conversion back to N2 is not included in this approach. However, when more
information about this process is available from more detailed national data, this last step can be easily implemented in the calculation of the overall loss (which will thus
decrease).
The total change in nitrogen pools (L) due to the ‘food’ part (Lfood), is now a combination of the above mentioned three parts:
Lfood = Lagri + Lwasteprocessing + Lwasteconsumption + Lhumanwaste
with:
Lagri = Nfertiliser + Nimportedfeed + Nimportedfeed + Nbnf + Ndeposition - Nfood
Lwasteprocessing = waste + processing
Lconsumption = 75% food (Lhumanwaste - waste water) + 25% food (Lwasteconsumption – food waste)

Fossil Fuel
For the ‘fossil fuel’ section, things are a bit more complicated, mainly due to the limited availability of relevant data. However, in terms of the actual calculation it is much
easier. When data related to energy- or fuel consumption are available, the calculation is mainly a combination of those data with emission factors. Release of Nr (to the
atmosphere) mostly takes the form of nitrogen oxides (NOx or N2O), which is formed from N contained in the fuel (e.g. in coal, oil or biomass), but previously not
considered as Nr – the so-called “fuel-NOx” – and from oxidation of molecular N2 from combustion air at very high temperatures only, the “thermal NOx” (a third pathway,
via reaction of hydrocarbons with molecular nitrogen, is less relevant). Emission factors cover the gross total of all these processes, but the importance of “thermal NOx”
makes it critical to di erentiate between use of fuels in high temperature processes (e.g., internal combustion engines) and low temperature combustion (e.g., heating).
Also process use of fuels (e.g. natural gas in fertilizer production) may be associated with completely di erent emission factors. Finally, the release into the atmosphere is
critically dependent on pollution abatement devices. Catalytic converters and non-catalytic reduction technology are able to remove >95% of the NOx released originally,
thus strongly decreasing the ultimate “loss” to the atmosphere.

National use of indicator
Producing this indicator nationally: This indicator provides the rst steps in identifying the ‘nitrogen status’ in a country and the possible consequences that might have
to biodiversity through the loss of nitrogen to air, water or soil.
Use at the national level: For the N-loss indicator the data is already on a national level and guidance documents for producing this indicator at the national level will
become available through the INI website.
Examples of national use: Economy-wide nitrogen balances and indicators: Concept and methodology.
Contact person for supporting national use: For further information on producing this indicator nationally, please contact William J. Brownlie, Director of Operations at
wilown@ceh.ac.uk or contact@initrogen.org.

https://www.bipindicators.net/indicators/trends-in-loss-of-reactive-nitrogen-to-the-environment
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Further resources
Websites
International Nitrogen Initiative
Nitrogen Footprint

BIP secretariat
The BIP secretariat is hosted by the UN Environment World Conservation Monitoring Centre in Cambridge, UK. Please do not hesitate
to contact our global helpdesk regarding the Biodiversity Indicators Partnership, global indicators or national support.

 Address
UN Environment World Conservation Monitoring Centre
219 Huntingdon Road
Cambridge
CB3 0DL
UK

 Email
info@bipindicators.net

 Telephone
+44 (0)1223 814664

 Twitter
@bipindicators

The Partnership is supported by

UN Environment, the European Commission and the Swiss Federal O

ce for the

Environment.
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Trends in Nitrogen Deposition
Key indicator facts
Indicator type
Pressure

Last update
2016

Applicable for national use
Yes ( nd out more)

Coverage
Global

Indicator classi cation
Operational and included in the CBD's list of indicators

Availability
Data available on request:

Kevin Hicks: kevin.hicks@york.ac.uk (mailto:albert.bleeker@pbl.nl). (mailto:albert.bleeker@pbl.nl)

Partners
International Nitrogen Initiative

View website >

Contact point
Kevin Hicks: kevin.hicks@york.ac.uk (mailto:albert.bleeker@pbl.nl). (mailto:albert.bleeker@pbl.nl)

Key resources
Publications and reports
N deposition as a threat to the World’s protected areas under the Convention on Biological Diversity (Bleeker et al. 2011)
Historical (1850-2000) gridded anthropogenic and biomass burning emissions of reactive gases and aerosols: methodology and application
(Lamarque et al. 2010)
Global Assessment of Nitrogen Deposition E ects on Terrestrial Plant Diversity: a synthesis (Bobbink et al. 2010)
Transformation of the nitrogen cycle: recent trends, questions and potential solutions (Galloway et al. 2008)
What controls Tropospheric Ozone? (Lelieveld and Dentener 2000)

Related Aichi Targets

Related SDGs

Other related MEAs and processes

Themes

https://www.bipindicators.net/indicators/trends-in-nitrogen-deposition

1/5

8/13/2019

Biodiversity Indicators Partnership

Partners

Key indicator facts
Indicator type
Pressure

Last update
2016

Applicable for national use

Coverage

Yes ( nd out more)

Global

Indicator classi cation

Availability

Operational and included in the CBD's list of indicators

Data available on request:

Kevin Hicks: kevin.hicks@york.ac.uk (mailto:albert.bleeker@pbl.nl). (mailto:albert.bleeker@pbl.nl)

Indicator description
The Nitrogen Deposition Indicator (NDI) shows where energy and food production have resulted in increased ammonia and nitrogen oxide emissions to the atmosphere
on a global and regional basis, with subsequent increase in nitrogen depositions. There are large regions of the world where average nitrogen deposition rates exceed 10
kg N/ha/yr, greater than an order of magnitude increase compared with natural rates. These rates are well in excess of levels that have detrimental impacts on receiving
ecosystems.

Contact point
Kevin Hicks: kevin.hicks@york.ac.uk (mailto:albert.bleeker@pbl.nl). (mailto:albert.bleeker@pbl.nl)

Graphs / Diagrams

Figure 1. The global Nitrogen (N) deposition rate per km2 is projected to continue to increase by 2030 and 2100. Increases in N deposition are projected across Asia,
Africa, and Central and South America, while decreases are projected in North America, Europe and the Middle East.

Current storyline
Energy and food production have resulted in large increases in ammonia and nitrogen oxide emissions to the atmosphere on a global and regional basis, with
subsequent increases in Nitrogen (N) deposition. The results of the Atmospheric Chemistry and Climate Model Intercomparison Project (ACCMIP) show that in 2000 N
deposition rates per km2 were highest in Europe and Asia, closely followed by North America. By 2030, the model projects an increase in N deposition rates in Asia, Africa
and Central and South America, while decreases in N deposition are projected for North America, Europe and the Middle East. By 2100 particularly large increases are
projected for South Asia, with 2100 values more than double their 2000 counterpart in some model scenarios.
Changing populations and lifestyles are likely to be the main driver behind N deposition increases, while stringent policies on emissions from agriculture, tra c and
industry may play a part in decreasing local N deposition.

https://www.bipindicators.net/indicators/trends-in-nitrogen-deposition
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km2

is projected to continue to increase by 2030 and 2100. Increases in N deposition are projected across Asia, Africa, and

Central and South America, while decreases are projected in North America, Europe and the Middle East.
Reactive Nitrogen (NHx and NOy) deposition [kg N km-2 yr-1] in selected world regions and 5 timeslices. Future scenarios (2030-2100) are based on the RCP2.6 climate
mitigation scenario.
Source: INI, adapted from Lamarque et al, 2013.

Figure 2.
Interpretation of the indicator is straightforward. The larger the deposition of nitrogen from the atmosphere, the greater the potential for negative impacts, including
biodiversity losses on receiving ecosystems.
The nitrogen deposition indicator shows the spatial distribution of the amount of nitrogen lost from the atmosphere and entering aquatic and terrestrial ecosystems via
that pathway. In remote areas this is likely to be the only source of nitrogen (besides biological nitrogen xation) and increasing levels may thus have e ects on the
integrity of these ecosystems.
In Europe and North-America levels of nitrogen deposition have decreased over the last few decades, due to policies targeting nitrogen emissions (from e.g. agriculture,
tra c, industry). In some other areas in the world, these levels are likely to increase. This is due to an increasing population and a change in lifestyle.

Data and methodology
Coverage: Global/regional/national
Scale: Not aggregated
Time series available: 1860-2100 (projected)
Next planned update: 2017
Possible disaggregations: Regional level, national level

https://www.bipindicators.net/indicators/trends-in-nitrogen-deposition
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Methodology: Ideally, the Nitrogen Deposition Indicator (NDI) would be based on measured data of both wet and dry deposition of reactive nitrogen across the world.
However, lack of available measurement data calls for a di erent approach. Based on emission information of the major nitrogen species, the nitrogen deposition is
calculated using a modelling approach. Such an atmospheric model is able to calculate the physical transport, chemical transformations and the ultimate deposition of
nitrogen to the world’s ecosystems. The NDI re ects both natural and anthropogenic nitrogen emissions and changes observed since 1860 are generally the in uence of
anthropogenic actions. Not only the temporal changes since 1860 can be determined by means of this calculation approach, but also the spatial distribution over the
di erent regions of the world. Another advantage of a calculation approach is the possibility of looking into the future, which however depends on the availability of
adequate emission data. By doing so, possible future threats to the worlds ecosystems can be explored and abatement measures be evaluated.

National use of indicator
Producing this indicator nationally: The data are (in principle) available as gridded data (global coverage) with the possibility for countries to get their own aggregation at
national level. Note: this is only meaningful when the grid size is not larger than the country size (which might be the case for countries such as Monaco, Malta, Vatican
and the Netherlands.
For countries to estimate their own trends in nitrogen deposition, atmospheric transport modelling at an appropriate scale is required, that is validated by
measurements on the ground of wet and dry deposition. It requires speci c skills and capacity that may not be available in all countries but there is considerable
experience in many parts of the world that can be accessed.
Use at the national level: The NDI can be used on a global, regional, and national basis for a general understanding of nitrogen deposition patterns. However, the type of
information that maps at di erent scales can provide, needs to be carefully considered. This is because impacts on ecosystems of nitrogen deposition can be at very local
scales, which may not be detectable with national, regional or global modelling scales (e.g. ammonia emission and deposition near intensive livestock rearing
installations). For national use, model outputs more speci cally focused on individual countries, should be used as a supplementary tool for more de nitive information.
It is recommended that any modelling approach used should evaluate the separate nitrogen sources (provided the necessary emission data are available) e.g.
agriculture, industry, tra c, etc. In this way, intervention points can be assessed on higher spatial scales than would be possible with the global data, enabling an
adequate evaluation of possible abatement measures.
Examples of national use: Useful information on modelling approaches in di erent countries can be found for:
Germany: https://www.umweltbundesamt.de/en/topics/soil-agriculture/ecological-impact-of-farming/nitrogen
UNECE LRTAP Convention, Coordination Centre for E ects (CCE): http://wge-cce.org/
UK: http://www.apis.ac.uk/air-pollution-modelling
USA: https://www.epa.gov/water-research/nitrogen-deposition-and-nutrient-modeling
Contact person for supporting national use: For more information on producing national indicators of nitrogen deposition contact Kevin Hicks, INI Director Europe
(kevin.hicks@york.ac.uk) or the appropriate INI Director for your region (see: http://www.initrogen.org/content/regions) who can then direct you to the appropriate
information sources.

Further resources
Publications and reports
N deposition as a threat to the World’s protected areas under the Convention on Biological Diversity (Bleeker et al. 2011)
Historical (1850-2000) gridded anthropogenic and biomass burning emissions of reactive gases and aerosols: methodology and application (Lamarque et al. 2010)
Global Assessment of Nitrogen Deposition E ects on Terrestrial Plant Diversity: a synthesis (Bobbink et al. 2010)
Use of dynamic soil-vegetation models to assess impacts of nitrogen deposition on plant species composition and to estimate critical loads (De Vries et al. 2010)
Transformation of the nitrogen cycle: recent trends, questions and potential solutions (Galloway et al. 2008)
What controls Tropospheric Ozone? (Lelieveld and Dentener 2000)

BIP secretariat
The BIP secretariat is hosted by the UN Environment World Conservation Monitoring Centre in Cambridge, UK. Please do not hesitate
to contact our global helpdesk regarding the Biodiversity Indicators Partnership, global indicators or national support.

 Address
UN Environment World Conservation Monitoring Centre
219 Huntingdon Road

https://www.bipindicators.net/indicators/trends-in-nitrogen-deposition
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Cambridge
CB3 0DL
UK

 Email
info@bipindicators.net

 Telephone
+44 (0)1223 814664

 Twitter
@bipindicators

The Partnership is supported by

UN Environment, the European Commission and the Swiss Federal O

ce for the

Environment.
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Water Quality Index for Biodiversity
Key indicator facts
Indicator type
Pressure

Last update
2016

Applicable for national use
Yes ( nd out more)

Coverage
Global

Indicator classi cation
Potential for future use at global and regional levels

Availability
Data available on request:

Hartwig Kremer: hartwig.kremer@unep.org (mailto:hartwig.kremer@unep.org)

Partners
UN Environment Global Environment Monitoring System (GEMS Water)

View website >

UN Environment

View website >

Contact point
Hartwig Kremer: hartwig.kremer@unep.org (mailto:hartwig.kremer@unep.org)

Related Aichi Targets

Related SDGs

Themes

Partners

Key indicator facts
Indicator type
Pressure

Last update
2016

Applicable for national use
Yes ( nd out more)

Coverage
Global

Indicator classi cation
Potential for future use at global and regional levels

Availability
Data available on request:

Hartwig Kremer: hartwig.kremer@unep.org (mailto:hartwig.kremer@unep.org)

https://www.bipindicators.net/indicators/water-quality-index-for-biodiversity
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Indicator description
The Water Quality Index for Biodiversity (WQIB), developed by the United Nation’s Environment Programme’s Global Environment Monitoring System for Water
(GEMS/Water), is based on the most comprehensive global water quality dataset in the world. By examining changes in water quality over time it becomes possible to
determine if water quality is declining, remaining stable or improving with regard to its ability to sustain biodiversity.

Contact point
Hartwig Kremer: hartwig.kremer@unep.org (mailto:hartwig.kremer@unep.org)

Graphs / Diagrams

Figure 1. The Water Quality Index for Biodiversity

Current storyline
The integrity of an ecosystem is typically assessed through its ability to provide goods and services on a continuous basis. Together with the air we breathe, the provision
of clean water is arguably the most fundamental service provided by ecosystems. Yet, human activities have fundamentally altered inland water ecosystems and their
catchments. As a consequence species dependent on inland waters are more likely to go extinct, and future extinction rates of freshwater animals could be up to 5 times
higher than for terrestrial animals. Water quality refers to the physical, chemical and biological characteristics of a water body. These characteristics determine how and
for what water can be used and the species and ecosystem process it can support. The WQIB uses data related to water temperature, dissolved oxygen, pH, electrical
conductivity (salinity), nitrogen and phosphorus, to determine how water quality is a ecting biodiversity.

Data and methodology
Data is collected and compiled from 6,216 water monitoring stations around the globe. A decrease in the percentage of stations with excellent to good scores and an
increase in the percentage of stations with poor scores, means water quality is worsening. Reduced water quality will result in freshwater biodiversity loss. An increase in
the percentage of stations with excellent to good scores and a decrease in the percentage of stations with poor scores, means water quality is improving. Improved water
quality will reduce the rate of freshwater biodiversity loss.
By examining changes in water quality at each of these stations over time it becomes possible to determine if water quality is declining, remaining stable or improving
with regard to its ability to sustain biodiversity.This approach has the advantage of incorporating spatial patterns of observed species responses to fragmentation
operating at multiple spatial scales. Performing similar analyses for 20-50 di erent datasets from around the world will help to select the best possible form of BioFrag
for application at regional and global scales.

https://www.bipindicators.net/indicators/water-quality-index-for-biodiversity
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National use of indicator
Producing this indicator nationally: The WQBI is designed as a global index, but can also be calculated at a variety of scales. At the most basic geographic unit, WQIB
scores can be interpreted over time at individual monitoring stations and compared to raw water quality monitoring data to interpret patterns observed.
Use at the national level: There are many ways to extrapolate station by station patterns to larger geographic units, such as by drainage basin, freshwater eco-region,
country, continent or the globe. Patterns in the number of stations classi ed as poor to good or in average WQIB scores can be examined over time in the geographic
unit of interest.
Examples of national use: To date, two sub-national case studies have been undertaken, one applied for the Orange River, and the other for the Vaal Rivers in South
Africa.
Contact person for supporting national use: hartwig.kremer@unep.org

Further resources
No further resources are available

BIP secretariat
The BIP secretariat is hosted by the UN Environment World Conservation Monitoring Centre in Cambridge, UK. Please do not hesitate
to contact our global helpdesk regarding the Biodiversity Indicators Partnership, global indicators or national support.

 Address
UN Environment World Conservation Monitoring Centre
219 Huntingdon Road
Cambridge
CB3 0DL
UK

 Email
info@bipindicators.net

 Telephone
+44 (0)1223 814664

 Twitter
@bipindicators

The Partnership is supported by

UN Environment, the European Commission and the Swiss Federal O

ce for the

Environment.
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